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Preface

In the preparation of this descriptive manual of the rust
fungi of the grasses of the world the principal goal was to
produce a system by which these important pathogens might be
recognized on the basis of their morophology, without dependence
on the identity of the host plant. This is an Utopian goal and,
being Utopian, has doubtless not been attained. But it is
better to have tried and partially failed than not to have tried
at all.

The first attempt to revise the classification on a new basis
utilized the rust fungi of the tribe Andropogoneae. A "Group
System" was initiated (Uredineana 4:5-89. 1953) based on the
uredinial stage. The attempt was satisfactory at the time, but
was not adaptable when all grass rust fungi were considered.
Consequently, an expanded system was employed when I attempted
a summarization of all grass rust fungi. The expanded scheme
(Plant Disease Reporter Supplement 237:1-52. 1956) of 9 Groups
proved to be a most helpful organizational system and is used
here (see explanations, p. X1) in Puccinia, Uromyces, and
Uredo. The system is useful and does aggregate generally
similar species, rather than segregating them as in a host-based
arrangement. The characters used, i.e. presence or absence
of paraphyses, arrangement of germ pores, and echinulate or
verrucose spore surface, are subject to minimal intergradations.
There are other morphological criteria that might be used to
aggregate the species. Hopefully, he who attempts a successor
to this manual may find that the system used here is useful as a
point of departure to something better.

The listing of species of hosts is limited largely to the
more poorly known fungi. A complete list of all host species of
Puccinia graminis or Puccinia recondita, even if I were competent
to provide it, seems to me to be relatively unimportant and, at
best, of only transient and largely regional significance. .The
listing of host or fungus species by all countries or subdivisions
of countries is not considered to be coincident with the purpose
of this manual. Regional lists, and these are numerous, provide
such information satisfactorily.

The concept of specific limits employed is conservative. This
has the advantage of aggregating generally similar fungi into
species; it has the disadvantage of grouping fungi which may
later prove separable. In the interim one tends to lose sight
of the fact that cited synonyms may not be as well understood
as the reduction to synonymy implies. No one can guess the
morophology of the aecial stages of the approximately 65% of
species whose aecia are unknown. About the only consistent factor
in the concept, including mine, of species is inconsistency. For
example, under Puccinia graminis, 18 perfect state names are
listed in synonymy, for Puccinia hordei, 26, and for Puccinia
recondita, 51. Yet Puccinia graminis has as great a range of
variability as either of the others. The multiplication of
"species" based on aecial host-telial host combinations accounts
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for most of the binomials under Puccinia recondita, and seems
to be a particularly pernicious practice. Puccinia graminis
probably has been saved from a similar fate because it can
claim only Berberis as a haplont host.

The nomenclature of the grasses is in accord with present
useage, insofar as I could determine. Synonyms are cited only
when they involve the hosts of type specimens. Generally, one
can only assume that the identity of the host is correct
because the authenticity of the identification is seldom
indicated. But there are notable exceptions, e.g. the Holway
Collections were nearly always identified or verified by
specialists. Misidentification of hosts is not uncommon and
usually, because of the penchant to use the identity of the
host plant as a "Character" of the fungus, this leads to a
superfluous binomial. As examples, Puccinia anthistiriae
Barcl. is Puccinia graminis Pers. and the grass an Agropyron and
not an Anthistiria; the host of Puccinia melanocephala H. Syd.
& P. Syd. is an Erianthus not an Arundinaria, and this results
in reduction to synonymy of Puccinia erianthi Padwick and Khan;
Puccinia amianthina H. Syd. & P. Syd. is Puccinia deformata
Berk. & Curt. on Olyra and not Bambusa; and Puccinia ischaemi
Diet. is Puccinia zoysiae Diet. on a Zoyzia and not an Ischaemum.
The collections of rust fungi on the bamboos are notorious for
host notations that lack conviction or merely state "on a
bamboo." Recent Japanese publications provide extensive lists
of hosts according to current nomenclature of the Bambusoideae.

So many individuals and institutions have contributed to my
studies that I shall not list all of them. But the assistance
is hereby acknowledged and the source can be assumed in most
cases from the standard herbarium abbreviation cited after the
type. But because of the scope of the cooperation of some
individuals and institutions it is my pleasure to acknowledge,
by name: F.C. Deighton and the late G.R. Bisby, the Commonwealth
Mycological Institute (IMI), Kew, Juan C. Lindquist, LaPlata
(LPS), Naohide Hiratsuka, Tokyo, and the National Herbarium
(PRE), Pretoria. For some 25 years, I have had free access to
the National Fungus Collections (BPI), Beltsville, much of the
time as Collaborator, and to the excellent John A. Btevenson
Collection of books and reprints deposited there. Mr. Stevenson
gave inestimable help with nomenclatural problems and constant
encouragement, occasionally when more sorely needed than he knew,
to my efforts. In recent years, C.R. Benjamin has been equally
cooperative. During the past 15 years, the National Science
Foundation has provided significant financial assistance to
permit extensive field studies in the western United States
and the northern half of Mexico. These grants have been
acknowledged in the pertinent journal papers. Locally, Purdue
University, through the Agricultural Experiment Station and the
Department of Botany and Plant Pathology have provided salary,
research space, equipment and financial support, and, equally
important, congenial and helpful colleagues. Last, but by no
means least, is my debt to the late J.C. Arthur. The nature of
the debt is difficult to define in its entirety. An obvious
part was the rare privilege of assisting, from A to Z, in the
preparation of his Manual of the Rusts in the United States and
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Canada. This was a real "cram session" in Uredinology for a

mere graduate student and an early and thorough introduction

to the trials and tribulations of writing a book. The greater
debt is less easily delimited but is in the mystic realm of per-
sonal influence. Perhaps inspiration is the appropriate word.

Purdue University George B. Cummins
Lafayette, Indiana
August 1970
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Explanations

Scope
This descriptive manual provides a classification of the

rust fungi (Uredinales) of the grasses of the world. The
term "grasses" as used here includes the Gramineae, both
cultivated and native. The bamboos are treated as a sub-
family of the Gramineae, although they are sometimes accorded
family rank.

The Keys to Fungus Species by Genera of Grasses

Following Fischer (Manual of the North American Smut Fungi,
1953) I have adopted the very useful system of keying the
species of rust fungi by the genera of grasses parasitized.
This is done solely, and somewhat reluctantly, in the interest
of utility because the emphasis in this manual is on the
fungus and not its hosts.

The Group System
The system used to group and key the species of Puccinia,

Uromyces, and to group the species of the form genus Uredo
is as follows:

Group I: Uredinia with paraphyses; urediniospores
echinulate; germ pores equatorial or rarely basal.

Group II: Uredinia with paraphyses; urediniospores
echinulate; germ pores scattered.

Group III: Uredinia with paraphyses; urediniospores
verrucose; germ pores equatorial. No species known.

Group IV: Uredinia with paraphyses; urediniospores
verrucose; germ pores scattered. One species of Uredo.

Group V: Uredinia without paraphyses; urediniospores
echinulate; germ pores equatorial or rarely basal.

Group VI: Uredinia without paraphyses, urediniospores
echinulate; germ pores scattered.

Group VII: Uredinia without paraphyses, urediniospores
verrucose; germ pores equatorial.

Group VIII: Uredinia without paraphyses; urediniospores
verrucose; germ pores scattered.

Group IX: Uredinia not produced (opsis-forms), or unknown;
species of uncertain affinities.

Illustrations

The figures of teliospores were either traced from photo-
micrographs or drawn using a camera lucida, in either case
from type specimens except those listed under Sources of
Illustrations (p.xiii). Urediniospores usually were drawn from
type specimens but the exceptions are not listed. The
originals were drawn at a magnification of 800 diameters and
reduced in reproduction to 640 diameters, except for Figure 1
which is reduced to 320 diameters. - References are given to
publication of photomicrographs of teliospores of type specimens.

Measurements
Spore sizes are mostly given as (30-)35-45(-48) x
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(17-)20-23(-25)u. The figures 35-45 x 20-23 would describe
the majority of the population, or what I consider to be the
typical size. Figures enclosed in parentheses are outside
of the typical size but not uncommon. Unusual measurement,
or what might be considered to be rare or freak sizes, are
not given.

Citation of Types

Type specimens are cited only for the accepted name although
type specimens of one kind or another have been seen for
most synonyms. The repository of the cited types is given by
standard abbreviations. If no type was seen, this is stated.

Aecial Descriptions and Hosts

Most descriptions of aecial stages are adapted from other
sources. Only minimal original study was devoted to the aecia
and their hosts are indexed only by genera and families.

Proof of Life Cycles

Only the first experimental proof of life cycles is cited.
There seemed to be no reason to repeat the more complete
references cited by Arthur (Manual of the Rusts in United States
and Canada, 1934) and GHumann (Die Rostpilze Mitteleuropas,
1959).
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Sources of Illustrations

With the exception of the figures listed below, teliospores,
but not always urediniospores, were taken from holotype,
isotype, lectotype, or neotype specimens.

Pigure Source
Number
3 Cheo 2904 on Andropogon sp.; China
6 Wiehe 134 on Pennisetum polystachyon; Nyasaland
15 Cummins 62-12k on Setaria macrostachya; Mexico
19 Sydow Ured. 1263 on Bambusae; Japan
25 Sydow Fungi exot. exs. 214 on Microstegium nudum; Japan
28 Deighton 2334 on Loudetia arundinacea; Sierra Leone
29 Clemens on Hemarthria uncinata; Australia
37 Hiratsuka Oct. 1925 on Miscanthus sinensis; Japan
38 Kern Sept. 1937 on Andropogon scoparius U. S. A.
Lo Deighton 152 on Imperata cylindrica; Sierra Leone
50 Reliq. Holway. 118 on Olyra micrantha, Brazil
53 Hansford 2988 on Cymbopogon martinii; Uganda
56 Yasuda Mar. 1920 on Phyllostachys aurea; Japan
66 Sydow Ured. 1314 on Sasa tesselata; Japan
67 Hara, Dec. 1912 on Sasa purpurascens; Japan
68 Hara Apr. 1912 on Sasa purpurascens; Japan
TL Mayor July 1918 on Festuca altissima; Switzerland
T2 Padwick T22 on Brachypodium sylvaticum; India
87 Type of Puccinia chloridis-incompletae; India
93 Hansford 2200 on Hyparrhenia pilgeriana; Uganda
9L Kellerman 60T4 on Sorghum vulgare; Guatemala
a7 Jaap Fungi sel.exs. 40 on Phragmites communis; Germany
104 Cummins 62-339 on Aristida arizonica; U. S. A.
110 Stakman 143 on Zea mays; Peru
118 Thuemen Mycoth. Univ. 1337 on Sesleria coerulea; Austria
119 Mains 3772 on Olyra latifoliaj British Honduras
127 Nattrass 438 on Imperata cylindrica; Cyprus
132 Morimoto Sept. 1954 on Lophatherum gracile; Japan
141 Type of P. penniseti on Pennisetum typhoides; Tanganyika
143 From Korbonskaia Fig. 1
148 Reliq. Holw. 35 on Piptochaetium stipoides; Chile
168 Arndt Feb. 1935 on Arundinaria tecta; U. S. A.
169 Sydow Ured. 1313 on Pleioblastus simoni; Japan
170 Sydow Ured. 1172 on Sporobolus cryptandrus; U. S. A.
171 Jaap Fungi sel. exs. 138 on Molinia coerulea; Germany
173 Sydow Ured. 75 on Phragmites communis; Germany
175 Sydow Ured. 1270 on Phragmites communis; Switzerland
17T Sydow Ured. 1617 on Phragmites gigantea; Persia
181 Urban Aug. 1960 on Festuca ovina; Czechoslovakia
20k Sydow Ured. 436 on Phalaris arundinacea; England
209 Tobinaga on Agropyron ciliare; Japan
211 Vestergren Microm. rar. sel. 1383 on Koeleria cristata;
Switzerland
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222
231
232
246
251
257
261
270
272
280
303
306
312
323
324
327
329
331
332
333

336
337
345

347

360
362

xiv

Bartholomew Fungi Columb. 2658 on Chloris verticillata;
U.S.A.

Hiratsuka Oct. 1942 on Zoysia japonica; Manchuria
Sydow Ured. 2626 on Cleistogenes serotina; U.S.S.R.
Relig. Holw. 137 on Chloris distichophylla; Brazil
Hiratsuka Jan. 1940 On Lepturus repens; Japan

Sydow Ured. 28 on Stipa capillata; Czechoslovakia
Bethel July 1904 on Hesperochloa kingiij; U.S.A.
Mickno June 1916 on Stipa splendens; U.S.S.R.

Cummins 56-T2 on Redfieldia flexuosa; U.S.A.

Holway 592 on Cynodon dactylon; Guatemala

Desjalkin Aug. 1928 on Aeluropus littoralis; U.S.S.R.
Morimoto Oct. 1958 on Zizania latifolia; Japan

Field & Lazar 900 on Hordeum bulbosum; Iraq

Thaxter on Lasiacis sorghoides; Jamaica

From Gutzewich Fig. 22

Type of U. mysticus on Hordeum jubatum: U.S.A.

Sydow Ured. 2599 on Deschampsia juncea; Denmark
Shantz 320 on Tragus berteroanus; South Africa

Sydow Ured. 303 on Dactylis glomerata; England

From Uljanichev Fig. 16

Bartholomew N. Amer. Ured. 2191 on Hordeum pusillum;
U.S.A.

Type of U. fuegianus on Festuca purpurascens; Argentina
Archer h-4%91 on Andropogon abbyssinica; Ethiopia
Vestergren Microm. rar. sel. 1470 on Melica ciliata;
Sweden

Fairchild on Stipa barbata; Morocco

Inayat on Apluda mutica; India

From Tranzschel Fig. 17
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Key to the Genera of Rust Fungi

1. Teliospores sessile (2)

1. Teliospores pedicellate (L)
2. Teliospores irregularly arranged in
subepidermal crusts........ 2. Phakopsora

2. Teliospores catenulate (3)
3. Teliospores in subepidermal crusts............. 3. Physopella
3. Teliospores in erumpent, flabellate crusts..... 1. Dasturella
4. Teliospores with 3 germ pores per cell...... 4. Stereostratum
4. Teliospores with 1 germ pore per cell (5)
5. Teliospores l-celled only..eevieeervienerunnnnens 6. Uromyces
5. Teliospores with 2 or more cells; l-celled

spores may be intermixed.......... 5. Puccinia

Key to Species by Genera of Hosts
(Uredo excluded)

Achnatherum see Stipa

Aegilops (Festucoideae:Triticeae)
1. Telia exposed; urediniospore pores
equatorial........ 98. Puccinia graminis
1. Telia covered; urediniospore pores
scattered (2)

2. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
2. Uredinia not in chlorotic streaks (3)

3. Urediniospore wall yellowish........... 186. Puccinia hordei
3. Urediniospore wall brownish.......... 187. Puccinia recondita
Aegopogon (Eragrostoideae:Lappagineae)

1. Teliospores 2-celled........veun.. 196. Puccinia aegopogonis
1. Teliospores l-celled.......eceuvuuun. 53. Uromyces aegopogonis
Aeluropus (Festucoideae:Festuceae)

1. Teliospores 2-celled.............. 264. Puccinia aeluropodis
1. Teliospores l-celled......58. Uromyces aeluropodis-repentis
Agropyron (Festucoideae:Triticeae)

1. Teliospores l-celled.....vvvvuvennn. 2k, Uromyces fragilipes
1. Teliospore more than l-celled (2)

2. Teliospores 2-celled (L)

2. Teliopsores mostly 3-or L-celled (3)

3. Uredinia aparaphysate............ 163. Puccinia agropyricola
3. Uredinia with paraphyses.............. 57. Puccinia naumovii
4, Teliospores with apical digitations...5k. Puccinia coronata
. Teliospores without digitations (5)



5. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
5. Uredinia without such streaks (6)

6. Uredinia with paraphyses (7)

6. Uredinia aparaphysate (8)

7. Paraphyses clavate-capitate......... 63. Puccinia brachypodii
T. Paraphyses capitate........... .. ... 59. Puccinia montanensis
8. Telia COVEred...veeeeeennneeeeennnenn 187. Puccinia recondita
8. Telia exposed (9)

9. Urediniospore pores equatorial......... 98. Puccinia graminis
9. Urediniospore pores scattered (10)

10. Teliospores striate.............. 168. Puccinia pattersoniana
10. Teliospores smooth........... 189. Puccinia agropyri-ciliaris

Agrostis (Festucoideae:Aveneae)
1. Teliospores l-celled (2)
1. Teliospores 2-celled (3)
2. Telia firmly covered, spores

attached.............. 32. Uromyces dactylidis
2. Telia loosely covered, spores

100S€. e ernrnannnnnn 2k, Uromyces fragilipes
3. Teliospores with apical digitations (k)
3. Teliospores without digitations (5)
L. Uredinia paraphysate............cevuenn. 54. Puccinia coronata
k., Uredinia aparaphysate............. 161. Puccinia praegracilis
5. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
5. Uredinia not in such streaks (6)
6. Uredinia paraphysate (T)
6. Uredinia aparaphysate (8)
7. Paraphyses thick-walled............. 63. Puccinia brachypodii
T. Paraphyses thin-walled, capitate........ 60. Puccinia pygmaea
8. Urediniospore pores scattered (9)
8. Urediniospore pores equatorial.........98. Puccinia graminis
9. Telia covered (10)
9. Telia exposed (11)
10. Urediniospore wall nearly colorless..... 185. Puccinia poarum
10. Urediniospore wall brownish....... ...187. Puccinia recondita
11. Teliospore wall pale golden............ 239. Puccinia moyanoi
11. Teliospore wall chestnut-

brown...cooee.. 195. Puccinia agrostidicola

Aira (Festucoideae:Aveneae)
1. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
l. Uredinia not in such streaks........... 98. Puccinia graminis

Alopecurus (Festucoideae:Phalarideae)

1. Teliospores l-celled; telia covered..32. Uromyces dactylidis
1. Teliospores 2-celled (2)
2. Telia exposed 98. Puccinia graminis
2. Telia covered (3)
3. Teliospores with apical digitations....54. Puccinia coronata
3. Teliospore without digitations (k)
k, Uredinia in chlorotic streaks....... 58. Puccinia striiformis
4. Uredinia not in such streaks (5)
5. Uredinia with thick-walled

PAraphysSes...uoeeeuenan 63. Puccinia brachypodii
5. Uredinia aparaphysate.......... e 187. Puccinia recondita
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Ammophila (Festucoideae:Aveneae)

FEFEWwWwPh D H -

Telia exposed; germ pores eguatorial...98. Puccinia graminis
Telia covered; germ pores scattered (2)

Teliospores with apical digitations....5k. Puccinia coronata
Teliospores without digitations (3)

Uredinia paraphysate.......c.coevvenennnnn 60. Puccinia pygmaea
Uredinia aparaphysate (4)

Teliospores 2-celled......cvvevevennn 174. Puccinia ammophilae
Teliospores mostly 3-celled.............. 164, Puccinia elymi

Amphibromus (Festucoideae:Aveneae)

1.

Telia exposed; urediniospore pores
equatorial......... 98. Puccinia graminis

Amphilophis see Bothriochloa

Andropogon (Andropogonoideae : Andropogoneae )

N EEwwmDD -
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15.

Uredinia with paraphyses (2)

Uredinia aparaphysate (8)

Urediniospore pores equatorial (3)
Urediniospore pores scattered (7)
Teliospore pedicels less than 25u long (k)
Teliospore pedicels exceeding 25p (5)

Teliospores mostly 28-35u long....... 14, Puccinia microspora
Teliospores mostly 36-50u long....... 21. Puccinia posadensis
Teliospore pedicels T5u or less
long.....37. Puccinia nakanishikii
Teliospore pedicels 100u or more long (6)
Teliospores mostly 35-L1u long......... 50. Puccinia duthiae
Teliospores mostly L40-56u
1ong. e eunens 46. Puccinia andropogonicola
Teliospores pedicellate,
2-celled..ivieierannaans T1l. Puccinia eritraeensis
Teliospores sessile, in crusts...... 2. Phakopsora incompleta

Teliospores l-celled (9)
Teliospores 2-celled (10)
Urediniospores echinulate............... 38. Uromyces clignyi
Urediniospores verrucose€........... 59. Uromyces andropogonis

. Urediniospore pores equatorial (11)
. Urediniospore pores scattered (1k4)

. Urediniospore verruCoSE......ceeeeuns 255. Puccinia ellisiana
. Urediniospores echinulate (12)

. Urediniospore wall 5-8u apically........ 104. Puccinia eucomi
. Urediniospore wall uniform (13)

. Urediniospore pores 2........uveeee 124. Puccinia erianthicola
. Urediniospore pores mostly L4.......... 122. Puccinia tripsaci
. Urediniospore wall brown.......... 230. Puccinia andropogonis

. Urediniospore wall colorless (15)
. Urediniospore lumen strongly

stellate.....oo... 197. Puccinia wversicolor
Urediniospore lumen weakly or not
stellate............ 200. Puccinia agrophila

Aneurolepidium see Elymus

Anthistiria see Themeda




Anthephora (Panicoideae:Anthephoreae)
1. Uredinia paraphysate, spores

echinulate......... 4, Puccinia chaseana
1. Uredinia aparaphysate, spores
VerTuCOSE. v v 248. Puccinia anthephorae

Anthoxanthum (Festucoideae:Phalarideae)
1. Telia exposed; germ pores equatorial...98. Puccinia graminis
1. Telia covered; germ pores scattered (2)

2. Teliospores with apical digitations....Sh. Puccinia coronata
2. Teliospores without digitations (3)
3
3

Uredinia aparaphysate.............. ..187. Puccinia recondita
Uredinia paraphysate............ ....63. Puccinia brachypodii

Apera (Festucoideae :Aveneae)

1 Telia exposed; germ pores equatorial...98. Puccinia graminis
1. Telia covered; germ pores scattered (2)

2. Teliospores with apical digitations....54. Puccinia coronata
2. Teliospores without digitations..... 63. Puccinia brachypodii
Apluda (Andropogonoideae :Andropogoneae )

1. Teliospores 2-celled....... et 32. Puccinia apludae
1. Teliospores l-celled (2)

2 Urediniospore pores egquatorial...... 15. Uromyces schoenanthi
2 Urediniospore pores scattered........... 61. Uromyces inayati

Arctagrostis (Festucoideae:Festuceae)
1. Telia covered, uredinia paraphysate.63. Puccinia brachypodii

Aristida (Eragrostoideae:Aristideae)

1. Teliospores l-celled (T)

1. Teliospores 2-celled (2)

2. Uredinia paraphysate (3)

2. Uredinia aparaphysate (5)

3. Urediniospore pores equatorial......... 47. Puccinia sonorica
3. Urediniospore pores scattered

4. Teliospores globoid or nearly sO........ 76. Puccinia eylesii
4, Teliospores ellipsoid or broadly so....... 83. Puccinia unica
5. Urediniospores echinulate.............. 98. Puccinia graminis
5. Urediniospores verrucose (6)

6. Urediniospores pores equatorial...... 263. Puccinia aristidae
6. Urediniospore pores scattered............ 275. Puccinia tarri
T. Urediniospores echinulate.............. 4, Uromyces aristidae
T. Urediniospores VerruUCOSE......esee.ns 57. Uromyces seditiosus

Arrhenatherum (Festucoideae:Aveneae)

1. Telia with apical digitations....... ...54. Puccinia coronata
1. Telia without such digitations (2)
2. Telia exposed; germ pores equatorial...98. Puccinia graminis
2. Telia covered; germ pores scattered (3)
3. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
3. Uredinia not in such streaks (4)
L. Uredinia with thick-walled

paraphyses........ ....63. Puccinia brachypodii
4. Uredinia aparaphysate (5)
5. Urediniospore wall pale yellowish....... 186. Puccinia hordei
5. Urediniospore wall brownish.......... 187. Puccinia recondita




Arthraxon (Andropogonoideae:Andropogoneae)
1. Uredinia paraphysate,

pores equatorial....... 18. Puccinia arthraxonis-ciliaris
1. Uredinia aparaphysate, pores
scattered...... 199. Puccinia arthraxonis

Arundinaria (Bambusoideae)
1. Teliospores mostly 38-65u long....l48. Puccinia arundinariae

1. Teliospores mostly 20-28u long...... 125. Puccinia bambusarum
Arundinellae (Festucoideae:Arundinelleae)

1. Teliospores with apical digitations....5L4. Puccinia coronata
1. Teliospores without digitations (2)

2. Uredinia paraphysate....... 16. Puccinia arundinellae-setosae
2. Uredinia aparaphysate (3)

3. Urediniospores pores equatorial...lk5. Puccinia arundinellae
3. Urediniospore pores

scattered...... .....201. Puccinia arundinellae-anomalae

Arundo (Festucoideae:Festuceae)
1. Uredinia paraphysate (2)

1. Uredinia aparaphysate (3)
2. Urediniospore pores

equatorial......... 2h. Puccinia arundinis-donacis
2. Urediniospore pores scattered....... .T5. Puccinia magnusiana
3. Teliospores wall 2.5-3u at sides,
6-8u apically.......o..n et 155. Puccinia torosa
3. Teliospores wall mostly 5-Tp at sides,
10-121 apically. e eeeeeeararannns 156. Puccinia trabutii

Asperella see Hystrix

Astrebla (Festucoideae:Festuceae)
1. Urediniospores echinulate, pores
scattered........ 13. Uromyces tripogonicola

Avellinia (Festucoideae:Aveneae)
1. Urediniospores echinulate, pores
scattered..c.veeeeeneenn. 186. Puccinia hordei

Avena (Festucoideae:Aveneae)

1. Telia exposed; germ pores equatorial...98. Puccinia graminis
1. Telia covered; germ pores scattered (2)

2. Teliospores with apical digitations....S5Lk. Puccinia coronata
2. Teliospores without digitations (3)

3. Uredinia in chlorotic streaks.......58. Puccinia striiformis
3. Uredinia without such streaks (k)

k. Urediniospore wall pale yellowish...... 186. Puccinia hordei
L. Urediniospore wall brownish.......... 187. Puccinia recondita

Avenochloa (Festucoideae:Aveneae) also see Helictotrichen
Teliospores with apical digitations....BE. Puccinia coronata
Teliospores without digitations (2)
. Urediniospore pores equatorial......... 98. Puccinia graminis
Teliospore pores scattered (3)
Teliospore wall echinulate-verrucose, telia exposed (4)
Teliospore wall smooth, telia covered (5)
Teliospores 42-60u long; pores

mostly 10-12...ccieiiinnernnnneenns 170. Puccinia pratensis
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4. Teliospores 37-48u long; pores

mostly 60 Towevnn 1T71. Puccinia bromoides
5. Teliospores mostly 40-60 x

17-22H.eeeennnn 173. Puccinia helictotrichi
5. Teliospores mostly 37-62 x

12-10 ettt iinennns 277. Puccinia lavroviana

Axonopus (Panicoideae:Paniceae)
1. Teliospores sessile in chains....... 12. Physopella compressa
1. Teliospore pedicellate.....ccvvvereennnn. 109. Puccinia levis

Bambusa (Bambusoideae)
1. Teliospores pedicellate (2)
1. Teliospores sessile, in erumpent crusts (4)
2. Teliospores with 3 pores per

cell.......u.. 1. Stereostratum corticioides
2. Teliospores with 1 pore per cell (3)
3. Urediniospores mostly 27-3Tu

long..eeuen. 43. Puccinia xanthosperma
3. Urediniospores 18-20p diam......... TT. Puccinia kwanhsiensis
L., Telia mostly 150-200u thick............. 2. Dasturella divina

4, Telia mostly less than 100p thick....l. Dasturella bambusina

Bambusoideae (undetermined)
1. Teliospore wall unilaterally thickened,
Verrucose..... 288. Puccinia tenella

Beckeropsis (Panicoideae:Paniceae)
1. Teliospores 2-celled; pores

equatorial......... 121. Puccinia substriata
1.. Teliospores l-celled; pores
scattered...... ......28. Uromyces pegleriae

Beckmannia (Festucoideae:Beckmanniae)
1. Teliospores l-celled; pores
scattered.......... 30. Uromyces beckmanniae

1. Teliospores 2-celled (2)

2. Urediniospore pores scattered (3)

2. Urediniospore pores equatorial......... 98. Puccinia graminis
3. Teliospores with apical digitations....54. Puccinia coronata
3. Teliospores without digitations..... 58. Puccinia striiformis

Bewsia (Eragrostoideae:Eragrosteae)
1. Teliospores mostly 34-39 x 24-29y...... 283. Puccinia bewsiae

Boissiera (Festucoideae:Festuceae)
1. Teliospores l-celled; pores
scattered......ccvvuen 5. Uromyces turcomanicum
1. Teliospores 2-celled; pores scattered (2)
2. Uredinia in chlorotic streaks;

telia seriate.......... .58. Puccinia striiformis
2. Uredinia not in streaks; telia not seriate (3)
3. Urediniospore wall pale yellowish...... 186. Puccinia hordei
3. Urediniospore wall brownish.......... 187. Puccinia recondita

Bothriochloa (Andropogonoideae:Andropogoneae)
1. Teliospores l-celled; urediniospores
echinulate........... 38. Uromyces clignyi




Teliospores 2-celled (2)
Urediniospores verrucose (3)
Urediniospores echinulate (5)
Teliospores pedicels
thick-walled......... 260. Puccinia pseudocesatii
. Teliospore pedicels thin-walled (k)
One-celled teliospores common,
amphispores NoNe.....c.eeeee.. 247. Puccinia infuscans
4. One-celled teliospores rare, amphi-
spores usually common....... 251. Puccinia cesatii
Uredinia paraphysate (7)
Uredinia aparaphysate.................. 98. Puccinia graminis
Urediniospore pores equatorial (
Urediniospore pores scattered (8
Teliospore pedicels brown,
thick-walled..... 37. Puccinia nakanishikii
Teliospore pedicels yellowish,
thin-walled........... 50. Puccinia duthiae
Lumen of urediniospore stellate..... 197. Puccinia versicolor
Lumen not stellate (9)
Teliospores with apical digitations....Sh. Puccinia coronata
Teliospores without digitations..... TO. Puccinia kenmorensis
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Bouteloua (Eragrostoideae:Chlorideae)
1. Urediniospores verrucose, pores

scattered.......... 274. Puccinia opuntiae
1. Urediniospores echinulate (2)
2. Urediniospore pores equatorial....... 1L2. Puccinia cacabata
2. Urediniospore pores scattered (3)
3. Apically thick-walled amphispores

abundant........o... 166. Puccinia vexans

3. Amphispores not produced (4)
4, Teliospore pedicels thick-walled, not

collapsing...... 219. Puccinia exasperans
4, Teliospore pedicels thin-walled, usually collapsing (5)
5. Teliospores mostly diorchidioid..... 206. Puccinia boutelouae
5. Teliospores typically puccinioid (6)
6. Urediniospores mostly 18-23u long....21k. Puccinia chloridis
6. Urediniospores mostly 22-26u long...221. Puccinia diplachnis
Brachiaria (Panicoideae:Paniceae)
1. Teliospores in sessile chains......... 9. Physopella africana
1. Teliospores pedicellate (2)
2. Teliospores l-celled.......... 11. Uromyces setariae-italicae
2. Teliospores 2-celled (3)
3. Teliospores typically puccinioid..205. Puccinia nyasalandica
3. Teliospores diorchidioid (k)
4, Urediniospore pores basal............ 25. Puccinia orientalis
L. Urediniospore pores equatorial........... 109. Puccinia levis

Brachyelytrum (Festucoideae:Festuceae)
1. Teliospores with apical digitations....3. Uromyces halstedii

Brachypodium (Festucoideae:Festuceae)
1. Urediniospore pores equatorial......... 98. Puccinia graminis
1. Urediniospore pores scattered (2)
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Teliospores

Teliospores
Teliospores
Teliospores

Uredinia in

Uredinia no
Uredinia ap
Uredinia wi

commonly 3- or k-
celled...163. Puccinia agropyricola

predominantly or only 2-celled (3)

with apical digitations....54. Puccinia coronata
without digitations (4)

chlorotic streaks ..58. Puccinia striiformis
t in chlorotic streaks (5)

araphysate
th paraphyses (6)

187. Puccinia recondita

Paraphyses uniformly thin-walled..... 79. Puccinia corteziana
Paraphysis wall thick (7)
Paraphysis wall uniformly

) thick-walled........ 63. Puccinia brachypodii
Paraphysis wall abruptly thicker

at apex..... 62. Puccinia brachypodii-phoenicoidis

Brachystachyum (Bambusoideae)

Teliospores narrowly

1.

ellipsoid. 291. Puccinia brachystachyicola

Briza (Festucoideae:Festuceae)

—
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Urediniospo

Urediniospo
Teliospores
Teliospores
Uredinia in
Uredinia no
Teliospores
Teliospores

re pores equatorial; telia
98. Puccinia graminis
re pores scattered; telia covered (2)

with apical digitations....54. Puccinia .coronata
without digitations (3)

chlorotic streaks
t in such streaks (k)
2-celled...viiniiinennnn
l-celled..oveiiininnnnnn,

58. Puccinia striiformis

187. Puccinia recondita
32. Uromyces dactylidis

Bromus (Festucoideae:Festuceae)

OO OO~V & wwh -

10.

11.
11.

Teliospores
Teliospores
Teliospores
Teliospores
Teliospores
Teliospores
Teliospores
Teliospores
Uredinia in
Uredinia no
Urediniospo
Urediniospo
Uredinia wi
Uredinia ap
Telia expos

typically l-celled (2)

more than l-celled (3)

mostly 33-34% x 27-31u..... 176. Puccinia cryptica
19-28 x 14=23u..euvnn... ...23. Uromyces brominus
typically multicellular...162. Puccinia tomipara

typically 2-celled (L)

with apical digitations....5h.
without digitations (5)
chlorotic streaks
t in such streaks (6)
re pores equatorial
re pores scattered (T)
th paraphyses (8)
araphysate (10)

ed

Puccinia coronata

58. Puccinia striiformis

98. Puccinia graminis

80. Puccinia decolorata

Telia covered (9)

Paraphysis
Paraphysis

Urediniospo

. Urediniospo

Telia with
Telia with

wall thick throughout....63. Puccinia brachypodii
wall abruptly thicker
above....62. Puccinia brachypodii-phoenicoidis

re wall pale yellow (11)
re wall brownish (12)
abundant brown paraphyses....186. Puccinia hordei
few or no
paraphyses......... 184. Puccinis tsinlingensis




12. Teliospores mostly 16-23u wide....... 187. Puccinia recondita
12. Teliospores mostly 20-30p wide........ 176. Puccinia cryptica

Buchlo€ (Eragrostoideae:Chlorideae)
1. Telia exposed; germ pores scattered..l190. Puccinia kansensis

Calamagrostis (Festucoideae:Aveneae)

1. Teliospores l-celled............ 33. Uromyces calamagrostidis
1. Teliospores 2-celled (2)
2. Teliospores with apical digitations....54. Puccinia coronata
2. Teliospores without digitations (3)
3. Urediniospore pores equatorial......... 98. Puccinia graminis
3. Urediniospore pores scattered (k)
4, Uredinia in chlorotic streaks....... 58. Puccinia striiformis
L. Uredinia not in such streaks (5)
5. Uredinia with paraphyses (6)
5. Uredinia aparaphysate (7)
6. Paraphyses clavate-capitate......... 63. Puccinia brachypodii
6. Paraphyses capitate......cevvevuineennn.. 60. Puccinia pygmaea
T. Urediniospore wall nearly colorless..... 185. Puccinia poarum
T. Urediniospore wall brownish...... ....187. Puccinia recondita
Calamovilfa (Festucoideae:Festuceae)
1. Urediniospore pores scattered........ 23T7. Puccinia amphigena
1. Urediniospore pores around the

hilum........... 93. Puccinia sporoboli

Capillipedium (Andropogonoideae:Andropogoneae)
Uredinia paraphysate (2)
Uredinia aparaphysate (4)
Urediniospore pores scattered....... T1. Puccinia eritreensis
. Urediniospore pores equatorial (3)
Teliospores mostly 33-44u long,
pedicels brown...... 37. Puccinia nakanishikii
Teliospores mostly 29-36u long,
pedicels pale yellowish......... 31. Puccinia pusilla
Urediniospores echinulate (5)
Urediniospores verrucose (6)
Urediniospore wall very unevenly
thick....... 197. Puccinia versicolor
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uniform........... 200. Puccinia agrophila
6. Teliospore pedicels thick-walled;
no amphispores........ 249. Puccinia miyoshiana
6. Teliospore pedicel thin-walled,
amphispores usually abundant.........251. Puccinia cesatii

Catabrosa (Festucoideae:Festuceae)
1. Urediniospore pores equatorial; telia

exposed....... 98. Puccinia graminis
1. Urediniospore pores, scattered; telia covered (2)
2. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
2. Uredinia not in such streaks (3)
3. Teliospores with apical digitations....54. Puccinia coronata
3. Teliospores without digitations..... 63. Puccinia brachypodii




Cathestecum (Eragrostoideae:Chlorideae)
1. Urediniospore pores scattered....... 206. Puccinia boutelouae
1. Urediniospore pores equatorial........ 1L42. Puccinia cacabata

Cenchrus (Panicoideae:Paniceae)
1. Urediniospore pores equatorial.......... 89. Puccinia cenchri

Centotheca (Festucoideae:Festuceae)
1. Urediniospore pores equatorial...... 113. Puccinia lophatheri

Chaetii (Panicoideae:Paniceae)
1. Urediniospores echinulate, pores
scattered......evnnn. 87. Puccinia chaetii

Chimonobambusa (Bambusoideae)
1. Teliospore with 3 pores per
cell........ 1. Stereostratum corticioides

Chloris (Eragrostoideae:Chlorideae)

1. Teliospores l-celled (2)
1. Teliospores 2-celled (3)
2. Urediniospores verrucoS€............ 55. Uromyces archerianus
2. Urediniospores echinulate............. 50. Uromyces kenyensis
3. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
3. Uredinia not in streaks (k)
k. Urediniospore pores equatorial........ 142. Puccinia cacabata
L. Urediniospore pores scattered (5)
5. Uredinia paraphysate.............. 65. Puccinia enteropogonis
5. Uredinia aparaphysate (6)
6. Urediniospore wall thickened

apically.........o.. 202. Puccinia dietelii
6. Urediniospore wall uniformly thin....21k. Puccinia chloridis

Chrysopogon (Andropogonoideae: Andropogoneae)
1. Urediniospore pores equatorial (2)

1. Urediniospore pores scattered (3)

2. Urediniospores mostly oblong-

ellipsoid....... 98. Puccinia graminis
2 Urediniospores mostly obovoid...... 139. Puccinia kawandensis
3. Urediniospores verrucos€......... 260. Puccinia pseudocesatii
3. Urediniospores echinulate (L)
L. Teliospores with apical digitations....54. Puccinia coronata
L. Teliospores without digitations (5)
5 Uredinia paraphysate........ccvvvienn. T2. Puccinia purpurea
5. Uredinia aparaphysate............... 198. Puccinia chrysopogi
Cinna (Festucoideae:Festuceae)
1. Teliospores with apical digitations....54. Puccinia coronata
1. Teliospores without digitations (2)
2. Urediniospore pores equatorial......... 98. Puccinia graminis
2. Urediniospore pores scattered........ 187. Puccinia recondita
Cleistogenes (Festucoideae:Arundineae)

1. Urediniospore wall 1-1.5u thick; teliospore
wall 3-5u apically..... 212. Puccinia diplachnicola
1. Urediniospore wall 2-3u thick; teliospore wall
more than 5Su (2)
2. Teliospores mostly 36-43 x 24-27y;]
apex 5-8u....213. Puccinia permixta
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2. Teliospores mostly 30-40 x 21-2ky,
apex T-10H..cevuneen. 211. Puccinia australis

Coix (Andropogonoideae:Maydeae)
1. Urediniospores echinulate, sori
paraphysate...... eeee.....48. Puccinia operta

Coleanthus (Festucoideae:Festuceae)
1. Urediniospores echinulate, pores
equatorial......... 98. Puccinia graminis

Colpodium (Festucoideae:Festuceae)
1. Urediniospores echinulate, pores
scattered......... 187. Puccinia recondita

Corynephorus (Eragrostoideae:Aveneae)
1. Urediniospores echinulate, pores
equatorial....... 98. Puccinia graminis

Cutandia (Festucoideae:Festuceae)
1. Telia covered, loculate with brown
paraphyses.......... 186. Puccinia hordei

Cymbopogon (Andropogonoideae:Andropopgoneae)
1. Teliospores l-celled (2)

1. Teliospores 2-celled (3)

2. Urediniospores pores equatorial..... 15. Uromyces schoenanthi
2. Urediniospore pores scattered......... ..38. Uromyces clignyi
3. Urediniospores echinulate (4)

3. Urediniospores verrucose (7)

i. Uredinia paraphysate (5)
5
>
6
6

Uredinia aparaphysate............. ..197. Puccinia versicolor
Urediniospore pores equatorial (6)
Urediniospore pores scattered......7l. Puccinia eritraeensis
Teliospores mostly 40-56u long,
apex 9-12u...... 46. Puccinia andropogonicola
Teliospores mostly 33-klu long,
apex 4-8u.......... 37. Puccinia nakanishikii
7. Teliospore pedicels thin-walled,
to 80u long.......... 250. Puccinia cymbopogonis
T. Teliospore pedicels thick-walled,
to 130p long...evveennn 261. Puccinia schoenanthi
Cynodon (Eragrostoideae:Chlorideae)
1. Urediniospores echinulate.............. 98. Puccinia graminis
1. Urediniospores vVerrucosS€............ 256. Puccinia cynodontis
Cynosurus (Festucoideae:Festuceae)
1. Teliospores l-celled........ ceveeees.32. Uromyces dactylidis
1. Teliospores 2-celled, with apical
digitations.......ov.n.. 54. Puccinia coronata
1. Teliospores 2-celled, without
digitations........98. Puccinia graminis

Cypholepis (Eragrostoideae:Eragrosteae)
1. Teliospores l-celled; urediniospores
echinulate..... .54, Uromyces eragrostidis

Cyrtococcum (Panicoideae:Paniceae)
1. Teliospores in sessile chains...... 11. Physopella clemensiae
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1. Teliospores pedicellate (2)

2. Teliospores l-celled.......... 11. Uromyces setariae-italicae
2. Teliospores 2-celled (3)

3. Urediniospore pores at the hilum..... 25. Puccinia orientalis
3. Urediniospore pores equatorial...... 115. Puccinia taiwaniana

Dactylis (Festucoideae:Festuceae)
1. Teliospores l-celled; germ pores

scattered....... 32. Uromyces dactylidis
1. Teliospores 2-celled (2)
2. Urediniospore pores equatorial......... 98. Puccinia graminis
2. Urediniospore pores scattered (3)
3. Teliospores with apical digitations....S54. Puccinia coronata
3. Teliospores without digitations (4)
4. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
4, Uredinia not in such streaks.........187. Puccinia recondita

Dactyloctenium (Eragrostoideae:Eragrosteae)
1. Teliospores l-celled; germ pores

equatorial..... ..9. Uromyces dactyloctenii
1. Teliospores 2-celled; germ pores
scattered........ +..202. Puccinia dietelii

Danthonia (Festucoideae:Aveneae)

1. Teliospores l-celled (2)

1. Teliospores 2-celled (3)

2. Urediniospores mostly 30p long or

less...... 41. Uromyces danthoniae

2. Urediniospores mostly 35u or
longer....ceeevuenn 39. Uromyces mcnabbii
3. Urediniospores echinulate............. .98. Puccinia graminis
3. Urediniospores verrucos€............ 262. Puccinia danthoniae

Danthoniopsis (Festucoideae:Arundinelleae)
1. Urediniospores echinulate, pores
equatorial........... 8. Puccinia angusii

Dendrocalamus (Bambusoideae)
1. Telia erumpent, spores in sessile
chains...........2. Dasturella divina

Deschampsia (Festucoideae:Aveneae)
1. Teliospores l-celled (2)
1. Teliospores 2-celled (3)
2. Telia loosely covered but spores
loose...... ..24. Uromyces fragilipes

2. Telia tightly covered, spores

attached..27. Uromyces airae-flexuosae
3. Urediniospore pores equatorial.........98. Puccinia graminis
3. Urediniospore pores scattered (4)
4. Teliospores with apical digitations (5)
L. Teliospores without digitations (6)
5. Uredinia with cylindrical paraphyses...5h. Puccinia coronata
5. Uredinia aparaphysate.............161l. Puccinia praegracilis
6. Uredinia paraphysate (T)
6. Uredinia aparaphysate (8)
7. Uredinia with clavate-capitate

paraphyses........63. Puccinia brachypodii
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T. Uredinia with capitate paraphyses....... 60. Puccinia pygmaea
8. Urediniospore wall pale yellowish.......186. Puccinia hordei
8. Urediniospore wall brownish.......... 187. Puccinia recondita

Desmazeria (Festucoideae:Festuceae)
1. Teliospores with apical digitations....54. Puccinia coronata

Desmostachya (Festucoideae:Festuceae)
1. Teliospores 2-celled; uredinia in

chlorotic streaks....58. Puccinia striiformis
1. Teliospores l-celled; uredinia

not in streaks...... 54. Uromyces eragrostidis

Deyeuxia (Festucoideae:Aveneae)
. Teliospores with apical digitations....54. Puccinia coronata
Teliospores without digitations (2)
Urediniospore pores equatorial......... 98. Puccinia graminis
Urediniospore pores scattered (3)
Telia exposed; urediniospore wall

2.5-5u...232. Puccinia changtuensis

wn N

3. Telia covered; urediniospore wall less than 2.5u (k)
4. Urediniospore wall pale yellowish..... ..186. Puccinia hordei
4. Urediniospore wall brownish.......... 187. Puccinia recondita

Diarrhena (Festucoideae:Festuceae)
1. Teliospores with apical digitations..84. Puccinia diarrhenae
1. Teliospores without digitations........98. Puccinia graminis

Dichanthium (Andropogonoideae:Andropogoneae)
1. Teliospores l-celled; urediniospores

echinulate....... 38. Uromyces clignyi
1. Teliospores 2-celled (2) .
2. Urediniospores echinulate............... 50. Puccinia duthiae
2. Urediniospores verrucose....... Cerea e 251. Puccinia cesatii

Dichelachne (Festucoideae:Stipeae)
1. Uredinia aparaphysate, pores

equatorial......oouun. 98. Puccinia graminis
1. Uredinia paraphysate, pores
scattered...........c.. 61. Puccinia crinitae

Digitaria (Panicoideae:Paniceae)
1. Teliospores in sessile, subepidermal
erusts........ 6. Physopella digitariae

1. Teliospores pedicellate (2)

2. Teliospores l-celled (3)

2. Teliospores 2-celled (L)

3. Urediniospores echinulate............. 28. Uromyces pegleriae

3. Urediniospores vVerrucoS€........ ...252. Puccinia esclavensis
var. unicellula

L. Urediniospores verrucose (5)

4. Urediniospores echinulate (6)

5. Urediniospore pores equatorial..... 252. Puccinia esclavensis

5. Urediniospore pores scattered....... 271. Puccinia pseudoatra

6. Uredinia paraphysate (T)

6. Uredinia aparaphysate (8)

T. Urediniospore pores equatorial......... 3. Puccinia oghuensis
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T. Urediniospore pores

scattered.......... 66. Puccinia digitaria-velutinae
8. Teliospores diorchidioid, pedicel
long. e iiiinnenns 109. Puccinia levis
8. Teliospores puccinioid, pedicel
short......... 121. Puccinia substriata

Dimeria (Andropogonoideae:Andropogoneae)
1. Teliospores sessile, in subepidermal

crusts..... 2. Phakopsora incompleta
Distichlis (Festucoideae:Festuceae)
1. Teliospores 2-celled......cvvvvvevennn 273. Puccinia subnitens
1. Teliospores l1-celled......civvuvuvunnens 62. Uromyces peckianus

Eccoilopus (Andropogonoideae:Andropogoneae )
1. Urediniospores verrucose, pores
equatorial............ 249. Puccinia miyoshiana

Echinaria (Festucoideae:Festuceae)
1. Telia covered; urediniospores
echinulate........ovvuun.. 186. Puccinia hordei

Echinochloa (Panicoideae:Paniceae)

1. Urediniospore pores equatorial......... 98. Puccinia graminis
1. Urediniospore pores scattered......... 193. Puccinia abnormis

Echinopogon (Festucoideae:Festuceae)
1. Urediniospore pores equatorial......... 98. Puccinia graminis

Ehrharta (Festucoideae:Phalarideae)
1. Telia deep cushions, felt-like;

uredinia unknown..... 64. Uromyces ehrhartae-giganteae
1. Telia not deep and felt-like;
uredinia brownish............... L4, Uromyces ehrhartae
Elymus (Festucoideae:Triticeae)
1. Teliospores with apical digitations....5k. Puccinia coronata
1. Telia without digitations (2)
2. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
2. Uredinia not in such streaks (3)
3. Uredinia paraphysate (k)
3. Uredinia aparaphysate (5)
k. Uredinia with capitate paraphyses...59. Puccinia montanensis
4. Uredinia with clavate-capitate
paraphyses........ 63. Puccinia brachypodii
5. Urediniospore pores equatorial......... 98. Puccinia graminis
5. Urediniospore with scattered pores (6)
6. Teliospores finely striately
ridged......... 168. Puccinia pattersoniana
6. Teliospores smooth (7)
T. Teliospores mostly 3- or h-celled........ 16L4. Puccinia elymi
T. Teliospores typically 2-celled (8)
8. Urediniospores mostly 32-4Lyu long...... 175. Puccinia procera
8. Urediniospores mostly 24-32u long....187. Puccinia recondita

Elytrigia see Agropyron

Enneapogon (Festucoideae:Pappophoreae)
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1. Urediniospores echinulate, pores
equatorial........... 123. Puccinia enneapogonis

Enteropogon (Eragrostoideae:Chlorideae)
1. Teliospores 2-celled; urediniospores

echinulate......ocovve.nn 65. Puccinia enteropogonis
1. Teliospores l-celled; urediniospores
VErTUCOSE: e vvtvsnsnsnsns 55. Uromyces archerianus

Entolasia (Panicoideae:Paniceae)
1. Urediniospores dark brown, echinulate....109. Puccinia levis

Eragrostis (Eragrostoideae:Eragrosteae)
Teliospores in sessile chains....... 8. Physopella hiratsukae
Teliospores pedicellate (2)
Teliospores l-celled..........o.... 54. Uromyces eragrostidis
Teliospores 2-celled (3)
Urediniospores echinulate (5)
Urediniospore verrucose (L)
Urediniospores pores
equatorial....... 253. Puccinia eragrostidis-arundinaceae
Urediniospore pores scattered......... 272. Puccinia morigera
Uredinia paraphysate (6)
Uredinia aparaphysate (7)
Urediniospore pores scattered...73. Puccinia eragrostidicola
Urediniospore pores
equatorial.......... k9. Puccinia eragrostidis-superbae
7. Urediniospore wall colorless, spores
mostly 20-25p long.222. Puccinia eragrostidis
7. Urediniospore wall golden, spores
mostly 25-28u long......... 261. Puccinia pogonarthriae

SNON\UY = Fwwmno -

Eremopogon (Andropogonoideae:Andropogoneae)
1. Urediniospores echinulate, pores
scattered...oereenenrneinceennas 38. Uromyces clignyi

Erianthus (Andropogonoideae:Andropogoneae)
1. Urediniospores verrucose, pores
equatorial........cviuvenn 259. Puccinia daniloi

1. Urediniospores echinulate, pores equatorial (2)
2. Uredinia paraphysate (3)
2. Uredinia aparaphysate (4)
3. Urediniospores mostly 28-33u

long.e.eeveveennns 17. Puccinia melanocephala
3. Urediniospores mostly 23-27u long....lLk. Puccinia microspora
k. Telia covered; urediniospore wall

golden....covuuunn ...92. Puccinia polysora
4. Telia exposed; urediniospores brown (5)
5. Urediniospore pores 2.....c.0vvnn 124. Puccinia erianthicola
5. Urediniospore pores 3 or L........ ..101. Puccinia erythropus
Eriochloa (Panicoideae:Paniceae)
1. Telia exposed, spores 2-celled........... 109. Puccinia levis
1. Telia covered, spores

l-celled..... ..11. Uromyces setariae-italicae

Euchlaena (Andropogonoideae:Maydeae)
1. Teliospores is sessile chains (2)
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1. Teliospores pedicellate (3)
2. Urediniospores mostly 18-2Lp long...2. Physopella pallescens
2. Urediniospores mostly 24-30u long......... 3. Physopella zeae
3. Telia exposed; teliospore apex

L9y thick..veeenennnn 140. Puccinia sorghi
3. Telia covered; teliospore wall

uniform.............. 92. Puccinia polysora

Eulalia (Andropogonoideae:Andropogoneae)
1. Teliospore wall 3-3.5u thick at sides,

5-Tu apically....267. Puccinia polliniae-quadrinervis
1. Teliospore wall 1.5-2u at sides,
2.5-5u apically..eeererneenan 28L4. Puccinia phaeopoda
Exotheca (Andropogonoideae:Andropogoneae)
1. Teliospores pedicellate, l-celled....... 38. Uromyces clignyi
1. Teliospores sessile, in subepidermal
crusts.......... 2. Phakopsora imcompleta

Festuca (Festucoideae:Festuceae), also see Vulpia

1. Teliospores l-celled (2)
1. Teliospores 2-celled (6)
2. Telia exposed, compact (3)
2. Telia covered (L)
3. Teliospore wall L4-8yu thick
apically......oovvn 37. Uromyces cuspidatus
3. Teliospore wall 15-21u apically........ 65. Uromyces procerus
4., Telia loosely covered, spores
looseiien..n 5. Uromyces turcomanicum
k. Telia firmly covered, spores attached (5)
5. Telia paraphyses abundant.......... ..32. Uromyces dactylidis
5. Telial paraphyses few.......cceeeeen.. 34. Uromyces hordeinus
6. Urediniospore pores equatorial (7)
6. Urediniospore pores scattered (8)
7. Teliospores mostly 40-60u long......... 98. Puccinia graminis
7. Teliospores mostly 28-L3u
Y2V SN 286. Puccinia festucae-ovinae
8. Teliospores with apical digitations (9)
8. Teliospores without digitations (10)
9. Telia early exposed...uiveeeeeennenanns 159. Puccinia festucae
9. Telia usually covered.....euoeeeeeenn ...54. Puccinia coronata
10. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
10. Uredinia not in such streaks (11)
11. Uredinia with paraphyses (12)
11. Uredinia aparaphysate (13)
12. Paraphyses clavate-capitate......... 63. Puccinia brachypodii
12. Paraphyses capitate....... et 60. Puccinia pygmaea

13. Telia early exposed (1)
13. Telia covered (15)

14, Teliospores 28-U43u long........ 286. Puccinia festucae-ovinae
14. Teliospores mostly L0-60u

B eY oY 238. Puccinia crandallii
15. Teliospores with longitudinal

TidgeS . ereereerenenns 167. Puccinia piperi

15. Teliospores without ridges (16)
16. Urediniospore wall pale yellowish (17)
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16. Urediniospore wall brownish (18)

17. Teliospores mostly 40-58u.....cccevvn... 185. Puccinia poarum
17. Teliospores mostly 60-80p........ 182. Puccinia cockerelliana
18. Telia with numerous paraphyses....... 187. Puccinia recondita
18. Telia with few or no paraphyses....... 183. Puccinia sessilis

Garnotia (Eragrostoideae:Festuceae)
1. Telia exposed; urediniospores
Verrucose...... T. Puccinia garnotiae

Gastridium (Festucoideae:Aveneae)
1. Telia exposed; urediniospores

echinulate........... 98. Puccinia graminis
Gaudinia (Festucoideae:Aveneae)
l. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
1. Uredinia not in such streaks (2)
2. Urediniospore wall yellowish............ 186. Puccinia hordei
2. Urediniospore wall brownish.......... 187. Puccinia recondita

Glxcerla (Festucoideae:Festuceae)
Teliospores l-celled; urediniospores

echinulate...... 42. Uromyces amphidymus

1. Teliospores 2-celled (2)
2. Urediniospore pores equatorial......... 98. Puccinia graminis
2. Urediniospore pores scattered (3)
3. Teliospores with apical digitations....54. Puccinia coronata
3. Teliospores without digitations (L)
4. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
4. Uredinia not in such streaks (5)
5. Uredinia with clavate-capitate

paraphyses........ 63. Puccinia brachypodii
5. Uredinia aparaphysate (6)
6. Urediniospore wall lu, colorless..... 181. Puccinia glyceriae
6. Urediniospore wall 1.5-2u,

brownish.....o..... 187. Puccinia recondita

Gouinia (Festucoideae:Arundineae)
1. Telia exposed; urediniospores

echinulate..... ....127. Puccinia guaranitica
Gymnopogon (Festucoideae:Festuceae)
1. Teliospores mostly diorchidioid..... 206. Puccinia boutelouae
1. Teliospores typically
puccinioid............ 20L4. Puccinia gymnopogonicola
Hackelochloa (Andropogonoideae:Andropogoneae)
1 Urediniospore pores basal............ 25. Puccinia orientalis
1. Urediniospore pores equatorial (2)
2. Germ pores 2, uredinia aparaphysate...... 109. Puccinia levis
2. Germ pores 3, uredinia paraphysate........ll. Puccinia cacao
2 Germ pores 4, uredinia paraphysate..... 38. Puccinia pappiana
Haynaldia (Festucoideae:Festuceae)
1. Urediniospore pores equatorial; telia
eXpoSed. . eeunenanes 98. Puccinia graminis
1. Urediniospore pores scattered; telia covered (2)
2. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
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2. Uredinia not in such streaks......... 187. Puccinia recondita

Helictotrichon (Festucoideae:Festuceae) also see Avenochloa
1. Teliospores with apical digitations....5h. Puccinia coronata
1. Teliospores without digitations..... 63. Puccinia brachypodii

Hemarthria (Andropogonoideae:Andropogoneae)
1. Teliospores l-celled; germ pores

scattered.......... 38. Uromyces clignyi

1. Teliospores 2-celled; germ pores equatorial (2)

2. Uredinia with paraphyses (3)

2. Uredinia aparaphysate......ceivevivnvenn. 109. Puccinia levis
3. Paraphyses nearly cylindrical............. 11. Puccinia cacao
3. Paraphyses capitate......... e 1L. Puccinia microspora

Hesperochloa (Festucoideae:Festuceae)
1. Telia exposed; urediniospore wall

brown....... 238. Puccinia crandallii
1. Telia covered; urediniospore wall
yellowish....... 58. Puccinia striiformis

Heteranthelium (Festucoideae:Triticeae)
1. Telia exposed; germ pores

equatorial.......... 98. Puccinia graminis
1. Telia covered; germ pores
scattered.......... 58. Puccinia striiformis

Heteropogon (Andropogonoideae:Andropogoneae )
1. Teliospores 2-celled; uredinia

Orange....... 197. Puccinia versicolor
1. Teliospores l-celled; uredinia
DrOWN. oo v vevnanns 38. Uromyces clignyi

Hierochlod (Festucoideae:Phalarideae)
1. Telia exposed; germ pores
equatorial........... 98. Puccinia graminis

1, Telia covered; germ pores scattered

2. Teliospores with apical digitations (3)

2. Teliospores without digitations (k)

3. Uredinia paraphysate........eeieuveuneen 54. Puccinia coronata
3. Uredinia aparaphysate............. 161. Puccinia praegracilis
k. Uredinia paraphysat€........ceeeee.. 63. Puccinia brachypodii
4. Uredinia aparaphysate..........coeve. 187. Puccinia recondita

Hilaria (Eragrostoideae:Lappagineae)
1. Urediniospores echinulate, wall

colorlesSS...veeanns 210. Puccinia hilariae
1. Urediniospores verrucose, wall
Drown...eeeeieann. 263. Puccinia aristidae

Holcus (Festucoideae:Aveneae)
1. Teliospores l-celled; germ pores

scattered.............51. Uromyces holci
1. Teliospores 2-celled; germ pores
equatorial........... 98. Puccinia graminis
1. Teliospores 2-celled; germ pores scattered (2)
2. Uredinia in chlorotic streaks...... .58. Puccinia striiformis

2. Uredinia not in such streaks (3)
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3. Teliospores with apical
digitations......... 54, Puccinia coronata
3. Teliospores without digitations......... 186. Puccinia hordei

Hordelymus see Elymus

Hordeum (Festucoideae:Festuceae)
1. Teliospores l-celled (2)
1. Teliospores 2-celled (k)
2. Telia firmly covered, spores
attached........... 34. Uromyces hordeinus
2. Telia loosely covered, spores loose (3)
Teliospores mostly 18-2k x

14-20p. e, 5. Uromyces turcomanicum
3. Teliospores mostly 2L4-30 x

20=25U. et enannnn 24, Uromyces fragilipes
4. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
4, TUredinia not in such streaks (5)
5. Teliospores with apical digitations....54. Puccinia coronata
5. Teliospores without digitations (6)
6. Uredinia with paraphyses (7)
6. Uredinia aparaphysate (8)
T. Uredinial paraphyses clavate-

capitate......... 63. Puccinia brachypodii
T. Uredinial paraphyses capitate....... 59. Puccinia montanensis
8. Urediniospore pores equatorial (9)
8. Urediniospore pores scattered (10)
9. Telia exposed...uveieieninnnereneneenns 98. Puccinia graminis
9. Telia COVEred..uveenieneeenanerenenneean 85. Puccinia hordeina
10. Telia eXPOSEA.s e cneeuroaaenecnaenennss 194. Puccinia tornata
10. Telia covered (11)
11. Telia not loculat@...eeeeevennenennnn, 176. Puccinia cryptica
11. Telia obviously loculate (12)
12. Urediniospore wall yellowish............ 186. Puccinia hordei
12. Urediniospore wall brownish.......... 187. Puccinia recondita

Hyparrhenia (Andropogonoideae: Andropogoneae )
1. Teliospores l-celled; uredinia
aparaphysate............ 38. Uromyces clignyi

1. Teliospores 2-celled (2)
2. Uredinia aparaphysate (3)
2. Uredinia paraphysate (5)
3. Urediniospore wall brown, uniformly

thin...ovevevn.. 109. Puccinia levis
3. Urediniospore wall colorless (k)
4. Urediniospore wall thick apically

only..... 103. Puccinia hyparrheniae
4. Urediniospore wall thick laterally

alSO.eeevnnn 197. Puccinia versicolor
5. Urediniospore pores equatorial..l46. Puccinia andropogonicola
5. Urediniospore pores scattered (6)
6. Teliospore pedicel thick-

walled.......68. Puccinia andropogonis-~hirti
6. Teliospore pedicel thin-walled (T)
7. Teliospores mostly 33-L40 x
20-2THe e eavenns Tl. Puccinia eritraeensis
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7. Teliospores mostly 33-L40 x
16-19u....... 69. Puccinia hyparrheniicola

Hxstrix (Festucoideae:Triticeae)

1. Teliospores with apical digitations (2)
1. Teliospores without digitations (3)

2 Teliospore pedicels about 100p

long....157. Puccinia asperellae-japonicae

2. Teliospore pedicels about 20u long..... 54. Puccinia coronata
3. Uredinia paraphysate (5)
3. Uredinia aparaphysate (4)
4. Urediniospore pores equatorial......... 98. Puccinia graminis
4. Urediniospore pores scattered...... ..187. Puccinia recondita
5. Uredinospore pores equatorial......... 33. Puccinia kiusiana
5. Urediniospore pores scattered (6)
6. Paraphyses capitate, obvious........ 59. Puccinia montanensis
6. Paraphyses sack-like, collapsing....58. Puccinia striiformis
Ichnanthus (Panicoideae:Paniceae)
1. Teliospores diorchidioid................. 109. Puccinia levis
1. Teliospores puccinioid (2)
2. Teliospores delicate, colorless; uredinio-

spore wall brown......oovveeiieeeann 117. Puccinia ichnanthi
2. Teliospores robust, brown; urediniospore k

wall colorlesS...ieeeeeeennennns «....135. Puccinia inclita

ITmperata (Andropogonoideae: Andropogoneae)
1. Uredinia aparaphysate, spore wall thick
apically..108. Puccinia imperatae

1. Uredinia paraphysate (2)
2. Teliospore pedicels about T0-90u long...30. Puccinia rufipes
2. Teliospore pedicels short (3)
3. Urediniospore wall thickened

apically........ 23. Puccinia fragosoana
3. Urediniospore wall uniform (k4)
k. Urediniospores commonly 30u or more long (5)
4. Urediniospores less than 30u long....l4. Puccinia microspora
5. Teliospores mostly L40-60u long........ 20. Puccinia miscanthi
5. Teliospores mostly 36-50u long....... 21. Puccinia posadensis
Isachne (Panicoideae:Isachneae)
1. Teliospores mostly 35-U43u long......... 36. Puccinia isachnes
1. Teliospores mostly 24-28u long......... 12. Puccinia sublesta
Ischaemum (Andropogonoideae:Andropogoneae)
1. Uredinia paraphysate; teliospores

sessile...... 2. Phakopsora incompleta
1. Uredinia aparaphysate; teliospores
pedicellate...197. Puccinia versicolor

Ischurochloa (Bambusoideae)
1. Uredinia paraphysate; teliospores in
chains......... 2. Dasturella divina

Ixophorus (Panicoideae:Paniceae)
1. Uredinia paraphysate, spores
echinulate....... 1. Puccinia chaetochloaé
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Koeleria (Festucoideae:Aveneae)
1. Teliospores l-celled; urediniospores

echinulate....3l. Uromyces koeleriae
1. Teliospores 2-celled (2)
2. Urediniospores pores equatorial........ 98. Puccinia graminis
2. Urediniospore pores scattered (3)
3. Teliospores with apical digitations....Sh. Puccinia coronata
3. Teliospores without digitations (L)
4, Uredinia on chlorotic streaks....... 58. Puccinia striiformis
4. Uredinia without such streaks (5)
5. Uredinia with clavate-capitate
paraphyses........ 63. Puccinia brachypodii
5. Uredinia aparaphysate (6)
6. Telia exposed (T)
6. Telia covered (8)
T. Teliospores mostly T0-100u long..... 191. Puccinia longissima
T. Teliospores mostly 40-51p long..... v...217. Puccinia monoica
8. Telia with scant paraphyses, rarely
loculate 185. Puccinia poarum
8. Telia with numerous paraphyses, typically loculate (9)
9. Urediniospore wall pale yellowish.......186. Puccinia hordei
9. Urediniospore wall brownish.......... 187. Puccinia recondita
9. Urediniospore color UnKnown....... 188. Puccinia koeleriicola

Lagurus (Festucoideae:Festuceae)
1. Teliospores with apical digitations....5L. Puccinia coronata
1. Teliospores without digitations (2)
2. Telia covered; germ pores scattered.....186. Puccinia hordei
2. Telia exposed; germ pores

equatorial.......o.. 98. Puccinia graminis

Lamarckia (Festucoideae:Festuceae)
Teliospores with apical digitations....54. Puccinia coronata
Teliospores without digitations (2)
Uredinia in chlorotic stresks....... 58. Puccinia striiformis
Uredinia not in such streaks (3)
Uredinia with clavate-capitate

paraphyses....63. Puccinia brachypodii
Uredinia aparaphysate, pores

equatorial....98. Puccinia graminis

wMhhn
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Lasiagrostis see Stipa

Lasiacis (Panicoideae:Paniceae)

1. Teliospores sessile, in chains....5. Physopella lenticularis
1. Teliospores pedicellate,
l-celled.......12. Uromyces costaricensis

1. Teliospores pedicellate, 2-celled...126. Puccinia lasiacidis

Leersia (Oryzoideae:Oryzeae)
1. Teliospores l-celled; uredinia

paraphysate....... 3. Uromyces halstedii
1. Teliospores 2-celled (2)
2. Telia covered (3)
2. Telia exposed (4)
3
3

. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
. Uredinia not in such streakS......... 187. Puccinia recondita
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4. Teliospores mostly L0-60u long......... 98. Puccinia graminis
L. Teliospores mostly less than 36u long (5)

5. Teliospores mostly 22-30u long..... 285. Puccinia fushunensis
5. Teliospores mostly 29-36u long..... «....28. Puccinia ekmanii

Leleba see Bambusa

Leptochloa (Eragrostoideae:Eragrosteae)
1. Teliospores l-celled; urediniospores
echinulate..49. Uromyces leptochloae

1. Teliospores 2-celled (2)
2. Urediniospores vVerruCoS€........... 269. Puccinia leptochloae
2. Urediniospores echinulate (3)
3. Urediniospores about cinnamon-
browvn........ 226. Puccinia leptochloae-uniflorae

3. Urediniospore wall colorless (L)
4. Urediniospores 16-18p long; teliospores

23-31u long..... 207. Puccinia subtilipes
4. Urediniospores 22-26u long; teliospores

32-L40u long..... 221. Puccinia diplachnis

Leptoloma see Digitaria

Lepturus (Eragrostoideae:Chlorideae)
1. Telia exposed; urediniospores
echinulate......... 228. Puccinia lepturi

Limnodea (Festucoideae:Aveneae)
1. Telia exposed; germ pores equatorial...98. Puccinia graminis
1. Telia covered; germ pores scattered..l79. Puccinia limnodeae

Lolium (Festucoideae:Festuceae)

1. Teliospores with apical digitations....54. Puccinia coronata
1. Teliospores without digitations (2)
2. Urediniospore pores equatorial......... 98. Puccinia graminis
2. Urediniospore pores scattered (3)
3. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
3. Uredinia not in such streaks (k)
4. Uredinia with clavate-capitate

paraphyses...... 63. Puccinia brachypodii
4. Uredinia aparaphysate (5)
5. Urediniospore wall pale yellowish....... 186. Puccinia hordei
5. Urediniospore wall brownish.......... 187. Puccinia recondita

Lophatherum (Festucoideae:Festuceae)
1. Telia exposed; urediniospores
echinulate........ 113. Puccinia lophatheri

Lophochloa see Koeleria

Loudetia (Festucoideae:Arundinelleae) Also see Tristachya
1. Teliospores sessile, in subepidermal

crusts. ... ... L, Phakopsora loudetiae
1. Teliospores pedicellate............... 10. Puccinia loudetiae

Lycurus (Eragrostoideae:Eragrosteae)
1. Telia exposed; urediniospores
echinulate..225. Puccinia schedonnardi
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Lygeum (Festucoideae:Lygeeae)
1. Telia covered; urediniospores
echinulate........... 32. Uromyces dactylidis

Melica (Festucoideae:Festuceae)

1. Teliospores l-celled; germ pores scattered (2)
1. Teliospores 2-celled (3)

2. Urediniospores closely echinulate, pore caps

small........ 47. Uromyces epicampis
Urediniospores sparsely echinulate, pore
caps large......... 46. Uromyces graminis
3. Urediniospore pores equatorial (L)
3. Urediniospore pores scattered (5)
L. Urediniospores mostly 22-25u wide....243. Puccinia trebouxii
L. Urediniospores mostly 16-22u wide...... 98. Puccinia graminis
5. Teliospores with apical digitations....54. Puccinia coronata
5. Teliospores without digitations (6)
6. TelioSPOTES VEITUCOSE. «erseruensarans 56. Puccinia paradoxica
6. Teliospores smooth (T7)
T. Uredinial paraphyses clavate-
capitate...... 63. Puccinia brachypodii
7. Uredinia aparaphysate (8)
8. Telia eXposed..eeeeeerenrneenennas 225. Puccinia schedonnardi
8. Telia covered (9)
9. Urediniospores echinulate..........c..... 185. Puccinia poarum
9. Urediniospores verrucose........... 265. Puccinia abramoviana
Melinis (Panicoideae:Paniceae)
1. Teliospores in sessile chains....... 13. Physopella melinidis
1. Teliospores pedicellate,
l-celled...... ... Uromyces setariae-italicae
Microchloa (Eragrostoideae:Chlorideae)
1. Urediniospore pores equatorial..... 9. Uromyces dactyloctenii
1. Urediniospore pores scattered....... 26. Uromyces microchloae

Microlaena (Eragrostoideae:Phalarideae)
1. Urediniospores echinulate, pores
scattered............. Lh. Uromyces ehrhartae

Microstegium (Andropogonoideae:Andropogoneae)
1. Teliospores sessile, in subepidermal
crusts...... 2. Phakopsora incompleta
Teliospores pedicellate (2)
Urediniospores pores equatorial...l33. Puccinia polliniicola
Urediniospore pores scattered (3)
Teliospores golden, germinating without
AOrmancy . .eeeee.. 6. Puccinia aestivalis
Teliospores chestnut-brown, requiring dormancy (L)
Teliospore pedicels 25u or less
long.eeevenns 13. Puccinia benguetensis
L. Teliospore pedicels exceeding 25u (5).35. Puccinia polliniae

w -
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Milium (Festucoideae:Stipeae)
1. Teliospores l-celled; germ pores

scattered........... 32. Uromyces dactylidis
1. Teliospores 2-celled (2)
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2. Urediniospore pores equatorial......... 98. Puccinia graminis
2. Urediniospore pores scattered (3)
3. Teliospores with apical digitations....54. Puccinia coronata
3. Teliospores without digitations (k)
4. Uredinia with capitate-clavate

paraphyses...... 63. Puccinia brachypodii
L. Uredinia without such paraphyses (5)
5. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
5. Uredinia not in such streaks......... 187. Puccinia recondita

Miscanthus (Andropogonoideae:Andropogoneae)

Teliospore wall L4-6u thick apically...20. Puccinia miscanthi
Teliospore wall T-13u thick
apically....... 22. Puccinia daisenensis

1. Teliospore 2-k-celled............ 276. Puccinia miscanthicola
1. Teliospores only 2-celled (2)

2. Uredinia paraphysate (L)

2. Uredinia aparaphysate (3)

3. Urediniospore wall brown............ 101. Puccinia erythropus
3. Urediniospore wall colorless...... 136. Puccinia miscanthidii
L.

L.

Molinia (Festucoideae:Arundineae)

1. Teliospores with apical digitations....54. Puccinia coronata
1. Teliospores without digitations (2)

2. Urediniospores mostly 16-22u wide......98. Puccinia graminis
2. Urediniospores mostly 22-26u wide..... 151. Puccinia moliniae

Moliniopsis (Festucoideae:Arundineae)
1. Telia covered; urediniospores
echinulate....180. Puccinia ishikariensis

MonanthochloB (Festucoideae:Festuceae)
1. Urediniospores verrucose, pores
scattered...... 273. Puccinia aristidae

Monocymbium (Andropogonoideae:Andropogoneae)
1. Teliospores 2-celled; uredinia

oOrange....... 197. Puccinia versicolor
1. Teliospores l-celled; uredinia
DrOWN. e ovvernren. 38. Uromyces clignyi

Muhlenbergia (Eragrostoideae:Eragrosteae)

1. Teliospores l-celled (2)
1. Teliospores 2-celled (5)
2. Urediniospore pores equatorial (3)
2. Urediniospores scattered (4)
3. Teliospores mostly 23-28 x 22-26p......... 20. Uromyces major
3. Teliospores mostly 22-27 x

16-18p..ce.... 17. Uromyces muhlenbergiae
4., Teliospores mostly 28-32 x 22-25u..... L7. Uromyces epicampis
k. Teliospores mostly 19-24 x 14-1Tp....... 45. Uromyces minimus
5. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
5. Uredinia not in such streaks (6)
6. Urediniospores verrucose, pores

scattered...... 270. Puccinia chihuahuana
6. Urediniospores echinulate (T7)
T. Urediniospore pores equatorial...... ...98. Puccinia graminis

o
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7. Urediniospore pores scattered (8)
8. Urediniospore wall brownish (9)
8. Urediniospore wall colorless (10)
9. Teliospores mostly 26-30 x 22-25u...... 220. Puccinia dochmia
9. Teliospores mostly 28-36 x

18-26u..... 225, Puccinia schedonnardi
10. Urediniospores mostly 22-2Tu long...218. Puccinia sierrensis
10. Urediniospores mostly 14-19u long....... 208. Puccinia sinica

Nardurus (Festucoideae:Festuceae)
1. Uredinia with clavate-capitate
paraphyses....63. Puccinia brachypodii

Nassella (Festucoideae:Stipeae)

1. Teliospores l-celled; urediniospores echinulate (2)
1. Teliospores 2-celled (3)

2. Urediniospores mostly 30-35u long, wall golden

to cinnamon brown............... 36. Uromyces nassellae

2. Urediniospores mostly less than 30u long,
wall colorless......... 35. Uromyces pencanus
Urediniospores verrucose.............. 266. Puccinia pazensis

Urediniospores echinulate or not formed (k)
Uredinia lacking; teliospores mostly 53-60u long,
pedicels to 200u long (5)
4. Uredinia formed; teliospores pedicels less than
30u long (6)
5. Telia associated with aecia,

Fww

autoecious..... 281. Puccinia graminella
5. Telia separated from aecia,
heteroecious....282. Puccinia interveniens
6. Paraphysis wall uniformly 1-1.5u thick....82. Puccinia digna
6. Paraphysis wall 2.5-bp thick (T)
7. Urediniospores mostly 23-26u wide, telio-
spores mostly 21-25p wide........ Th. Puccinia nassellae
7. Urediniospores mostly 16-20u wide; telio-
spores mostly 16-22u wide........ T78. Puccinia saltensis

Neostapfia (Festucoideae:Festuceae)
1. Urediniospores echinulate, pores
equatorial....... 98. Puccinia graminis

Neyraudiae (Eragrostoideae:Eragrosteae)
1. Urediniospores echinulate, pores
scattered..... 224, Puccinia neyraudiae

Nipponobambusa (Bambusoideae)
1. Uredinia paraphysate; teliospore apex

prolonged....51. Puccinia longicornis
1. Uredinia aparaphysate; teliospore apex
rounded. ..ovounn 149. Puccinia kusanoi

Olyra (Olyroideae:Olyreae)
1. Teliospores in sessile chains...T. Physopella phakopsoroides
1. Teliospores pedicellate (2)
2. Uredinia paraphysate, pores

equatorial...34. Puccinia obliguo-septata
Uredinia aparaphysate, pores equatorial (3)

rno
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3. Urediniospores mostly 34-46u long...100. Puccinia belizensis
3. Urediniospores less than 34y long (k)
L. Urediniospores mostly 27-32u long....112. Puccinia deformata
L. Urediniospores mostly 23-26u long....... 134k, Puccinia faceta
Oplismenus (Panicoideae:Paniceae)
1. Teliospores sessile in crusts........ 1. Phakopsora oplismeni
1. Teliospores pedicellate (2)
2. Urediniospore pores at the hilum......... 95. Puccinia advena
2. Urediniospore pores equatorial (3)
3. Urediniospore wall brown.............. 110. Puccinia flaccida
3. Urediniospore wall colorless (4)
4. Urediniospores mostly 27-3Lu long; telio-
spores chestnut-brown..... 135. Pucecinia inclita

L. Urediniospores mostly 31-4On long; telio-

spores opagque chestnut-brown...... 131. Puccinia opipara

Orcuttia (Festucoideae;Festuceae)
1. Telia exposed; urediniospores
echinulate............. 98. Puccinia graminis

Oryza (Oryzoideae:Oryzeae)
1. Telia erumpent; urediniospores
echinulate. .oveeeuenen. 98. Puccinia graminis

Oryzopsis (Festucoideae:Stipeae)
1. Uredinia with clavate-capitate
paraphyses...... 62. Puccinia brachypodii-phoenicoidis

1. Uredinia aparaphysate (2)
2. Urediniospore pores equatorial (3)
2. Urediniospore pores scattered (L)
3. Amphispores predominant, wall mostly 3.5-4.5u
thick..veieevnnn 165. Puccinia substerilis
3. Only urediniospores formed, wall mostly
3-3.50 thicK. e ineeennns 1L46. Puccinia burnettii
L. Teliospores germinating without
doTmancCy .« ..oee.. 217. Puccinia monoica
4., Teliospores requiring dormancy (5)
5. Telia covered..v.eiieenierinnnnasnnnes 187. Puccinia recondita
5. Telia exposed (6)
6. Teliospore wall mostly 1-1.5u at
sides..veiann 215. Puccinia micrantha
6. Teliospore wall mostly 2.5-3.5u
at sides........... 287. Puccinia oryzopsidis

Ottochloa (Panicoideae:Paniceae)
1. Teliospores l-celled; germ pores
equatorial...ll. Uromyces setariae-italicae
1. Teliospores 2-celled; germ pores
at the hilum.............. 25. Puccinia orientalis

Oxytenanthera (Bambusoideae)
1. Teliospores in sessile chains........... 2. Dasturella divina

Panicum (Panicoideae:Paniceae)

1. Teliospores in sessile chains (2)

1. Teliospores pedicellate (3)

2. Uredinia paraphysate........ccovenunn 10. Physopella cameliae
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2. Uredinia aparaphysate.............. e 1. Physopella aurea
3. Teliospores l-celled (L)

3. Teliospores 2-celled (8)

4. Uredinia paraphysate.......cecuivenens 1. Uromyces niteroyensis
. Uredinia aparaphysate (5)

5. Urediniospores VErruCOSE....c..eeeeassssn 56. Uromyces vossiae
5. Urediniospores echinulate (6)

6. Telia covered..... ceeenecenene 11. Uromyces setariae-italicae
6. Telia exposed (T7)

7. Urediniospore wall 1.5-2u thick..... 18. Uromyces graminicola
7. Urediniospore wall 2.5-3u thick........22. Uromyces linearis
8. Urediniospores verrucose........... 252. Puccinia esclavensis
8. Urediniospores echinulate (9)

9. Uredinia paraphysate (10)

9. Uredinia aparaphysate (11)

10. Urediniospore pores basal............ 25. Puccinia orientalis
10. Urediniospore pores equatorial..... e .5. Puccinia dolosa

11. Teliospore pedicels less than 30u long (12)
11. Teliospore pedicels 35-80u long (15)
12. Pore depressed in lower teliospore
cell.veinenennns 97. Puccinia subcentripora
12. Pore at septum in lower cell (13)
13. Apical wall of teliospores much paler

externally...oeeeeeenens 118. Puccinia puttemansii
13. Apical wall nearly uniformly brown (1L)
14, Urediniospores 32-LOu long.......... 121. Puccinia substriata
1L. Urediniospores 24-2Tu 1ong...ceevvveenn. 119. Puccinia huberi
15. Teliospore pedicels 35-80u long (16)
15. Teliospore pedicels exceeding 100u....... 109. Puccinia levis

16. Teliospores typically puccinioid (17)
16. Teliospores diorchidioid or tending so (19)
17. Teliospores pale golden with paler

UMDO. e e v v vevennnnanss 129. Puccinia millegranae
17. Teliospores nearly uniformly chestnut-brown (18)
18. Urediniospores nearly globoid........ 138. Puccinia emaculata
18. Urediniospores oblong-ellipsoid........ 98. Puccinia graminis
19. Teliospore pedicels less than TOu long (20)
19. Teliospore pedicels exceeding 100u....... 109. Puccinia levis

20. Urediniospores dark chestnut-brown..1lll. Puccinia nyasaensis
20. Urediniospores golden or cinnamon-brown (21)

21. Teliospores mostly 24-26u long....... 114, Puccinia negrensis
21. Teliospores mostly 25-4Ly long..... ...110. Puccinia flaccida

Pappophorum (Festucoideae:Pappophoreae)
1. Telia exposed; urediniospores
echinulate.........132. Puccinia pappophori

Paspalidium (Panicoideae:Paniceae)
1. Telia covered; urediniospores
echinulate...ll. Uromyces setariae-italicae

Paspalum (Panicoideae:Paniceae)

1. Teliospores in sessile chains.......12. Physopella compressa
1. Teliospores pedicellate (2)

2. Teliospores l-celled........... vev..25. Uromyces paspalicola
2. Teliospores 2-celled (3)
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12,
13.
13.
1k,

1h.

Teliospores with apical digitations....54. Puccinia coronata
Teliospores without digitations (k)
Uredinia paraphysate (5)
Uredinia aparaphysate (7)
Paraphyses capitate........covviiian.. 15. Puccinia thiensis
Paraphyses cylindrical (6)
Urediniospores mostly 32-L40u

long......... 1. Puccinia chaetochloae
Urediniospores mostly less than 30u....... 5. Puccinia dolosa
Urediniospores verrucose (1L)
Urediniospores echinulate (8)
Urediniospore pores scattered....... «....229. Puccinia macra
Urediniospore pores equatorial (9)
Teliospore pedicels less than 25u long (10)
Teliospores exceeding 25u (13)

. Telia covered..oeee e e iertnrnseracens 90. Puccinia dolosoides
. Telia exposed (11)
. Teliospores yellowish....oveviuennenn. 88. Puccinia paspalina

. Teliospores brown (12)
. Urediniospore wall pale brown, pores

obscure........... 120. Puccinia araguata
Urediniospore cinnamon-brown, pores
ObviouS......... 121. Puccinia substriata
Teliospore pedicels to 80u long...... 138. Puccinia emaculata
Teliospore pedicels 100p or more......... 109. Puccinia levis
Teliospores typically
diorchidioid.......... 252. Puccinia esclavensis
Teliospores typically puccinioid....27l. Puccinia pseudoatra

Pennisetum (Panicoideae:Paniceae)
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Teliospores sessile, in crusts........... 5. Phakopsora apoda
Teliospores pedicellate (2)

Teliospores l-celled (3)

Teliospores 2-celled (k)

Telia covered......vveeinnann. 11. Uromyces setariae-italicae
Telia exposed....ccveeiurenennnennannns 19. Uromyces penniseti
Urediniospores verrucose........... 252. Puccinia esclavensis

Urediniospores echinulate (5)
Uredinia paraphysate; telia covered (6)
Uredinia aparaphysate (7)
Teliospores mostly 30-L2u long...... 1. Puccinia chaetochloae
Teliospores mostly 44-60u long....... 2. Puccinia stenotaphri
Urediniospore pores scattered.l78. Puccinia penniseti-lanati
Urediniospore pores equatorial (8)
Teliospore pedicels exceeding 100y

long..voveninnen 109. Puccinia levis
Teliospore pedicels less than 100u (9)
Teliospore pedicels 50-90u long (11)
Teliospore pedicels 25u or less (10)

. Teliospores mostly 25-34y long....97. Puccinia subcentripora

. Teliospores mostly 34-50u long...... 121. Puccinia substriata
. Urediniospore pores 3 or L4....... 130. Puccinia gymnothrichis
. Urediniospore pores 4-6.......covevun.. 141. Puccinia arthuri




Pereilema (Eragrostoideae:Eragrosteae)
1. Urediniospores echinulate, pores
scattered............. 220. Puccinia dochmia

Perotis (Eragrostoideae:Lappagineae)
1. Urediniospores echinulate, pores
scattered........... 227. Puccinia perotidis

Pexritschia (Festucoideae:Aveneae)
1. Urediniospores echinulate, pores
scattered.............. 185. Puccinia poarum

Phacelurus (Andropogonoideae:Andropogoneae)
1. Urediniospores vVerrucoS€................ 56. Uromyces vossiae

Phaenosperma (Eragrostoideae:Phaenospermeae)
1. Urediniospores echinulate, pores

scattered....... 234, Puccinia phaenospermae
Phalaris (Festucoideae:Festuceae)
1. Teliospores l-celled......cevvuunnn 6. Uromyces phalaridicola
1. Teliospores otherwise (2)
2. Teliospores mostly 3-celled.............. 55. Puccinia addita
2. Teliospores typically 2-celled (3)
3. Teliospores with apical digitations....54. Puccinia coronata
3. Teliospores without digitations (L)
. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
L. Uredinia not in such streaks (5)
5. Urediniospore pores equatorial......... 98. Puccinia graminis
5. Urediniospore pores scattered (6)
6. Uredinia paraphysate.........ceuou... 63. Puccinia brachypodii
6. Uredinia aparaphysate..........e... ...183. Puccinia sessilis

Phippsia (Festucoideae:Festuceae)
1. Uredinia with clavate-capitate

paraphyses....... 63. Puccinia brachypodii
Phleum (Festucoideae:Festuceae)
1. Teliospores l-celled.....vvveeunnnnn. 32. Uromyces dactylidis
1. Teliospores 2-celled (2)
2. Teliospores with apical digitations....54. Puccinia coronata
2. Teliospores without digitations (3)
3. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
3. Uredinia not in such streaks (L)
L. Urediniospore pores equatorial......... 98. Puccinia graminis
4. Urediniospore pores scattered (5)
5. Uredinia paraphysate................ 63. Puccinia brachypodii
5. Uredinia aparaphysate.......ceuiiveeenn 185. Puccinia poarum
Phragmites (Festucoideae:Arundineae)
1. Teliospores l-celled.....cvevvvuveeannnn 21. Uromyces blandus
1. Teliospores 2-celled (2)
2. Urediniospores verrucosSe€.......... 2L6. Puccinia cagayanensis
2. Urediniospores echinulate (3)
3. Uredinia aparaphysate (T)
3. Uredinia paraphysate (k)
4. Urediniospore pores scattered........ 75. Puccinia magnusiana
4. Urediniospore pores equatorial (5)
5. Teliospores less than 50u long........ 29. Puccinia invenusta
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Teliospores more than 50u long (6)

Teliospores mostly 14-21y wide..... 42, Puccinia moriokaensis
Teliospores mostly 20-23u wide.......... L1. Puccinia tepperi
Urediniospore pores mostly

bors.......... 153. Puccinia phragmitis
Urediniospore pores mostly 3 (8)
Teliospores mostly 37-48u long......... 154, Puccinia isiacae
Teliospores mostly 48-60u long........ 156. Puccinia trabutii

Phyllostachys (Bambusoideae)

1.

FHFuwwmPpno

Teliospores mostly 25-29u
long...... 1. Stereostratum corticioides
Teliospores exceeding hOu long (2)
Teliospore apex long-acuminate (3)
Teliospore apex rounded (4)

Teliospores mostly 65-100u long..... 51. Puccinia longicornis
Teliospores mostly 70-85u long...290. Puccinia nigroconoidea
Uredinia paraphysate............ 40. Puccinia phyllostachydis
Uredinia aparaphysate............c...... 149. Puccinia kusanoi

Piptochaetium (Festucoideae:Stipeae)
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Teliospore pedicels to 200u long....28l. Puccinia graminella
Teliospore pedicels much shorter (2)

Urediniospore pores scattered (3)

Urediniospore pores equatorial (4)

Teliospore apex commonly with a few projections

apically..... 158. Puccinia neocoronata
Teliospore apex without
projections........ 241. Puccinia durangensis
Teliospores with a pale conical
[27o1=5: QA 128. Puccinia piptochaetii
Teliospores apex rounded or
obtuse...... 137. Puccinia chisosensis

Pleioblastus (Bambusoideae)

1.

1.
2.
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Teliospores mostly 25-29u
long...oeun 1. Stereostratum corticioides

Teliospores mostly more than 50u long (2)
Teliospores 65-100u long, apex

elongate......... 51. Puccinia longicornis
Teliospores 50-T8u long, apex
narrowly rounded........... 149. Puccinia kusanoi

(Festucoideae:Festuceae)
Teliospores l-celled (2)
Teliospores 2-celled (4)

Telia covered....oivuieeniinnnennnanss 32. Uromyces dactylidis
Telia exposed (3)

Urediniospores mostly 25-30U long........ 43. Uromyces otakou
Urediniospores mostly 30-40u long....37. Uromyces cuspidatus
Teliospores with apical digitations....54. Puccinia coronata
Teliospores without digitations (5)

Urediniospores pores equatorial........ 98. Puccinia graminis
Urediniospores pores scattered (6)

Uredinia in chlorotic streaksS....... 58. Puccinia striiformis
Uredinia not in such streaks (7)

Uredinia paraphysate........... «....63. Puccinia brachypodii




7. Uredinia aparaphysate (8)
8. Telia exposed (10)
8. Telia covered (9)
9. Urediniospore wall colorless or

nearly SO....ceeeeeun.. 185. Puccinia poarum
9. Urediniospore wall brownish.......... 187. Puccinia recondita
10. Teliospores pale yellowish, 9-12u

wide....189. Puccinia agropyri-ciliaris

10. Teliospores brown, more than 16u wide (11)
11. Teliospores germinating without

dormancy......o... 217. Puccinia monoica
11. Teliospores requiring dormancy...... 238. Puccinia crandallii

Pogonarthria (Eragrostoideae:Eragrosteae)
1. Telia exposed; germ pores
scattered...216. Puccinia pogonarthriae

Pogonatherum (Andropogonoideae:Andropogoneae )
1. Telia exposed; uredinia

paraphysate........ 39. Puccinia pogonatheri
Polypogon (Festucoideae:Aveneae)
1. Teliospores with apical digitations....5L4. Puccinia coronata
1. Teliospores without digitations (2)
2. Urediniospore pores scattered...... 236. Puccinia polypogonis
2. Urediniospore pores equatorial......... 98. Puccinia graminis

Polytrias (Andropogonoideae:Andropogoneae )
1. Teliospores l-celled; urediniospores
echinulate.....coveveeeeenn. 15. Uromyces schoenanthi

Psammochloa (Festucoideae:Stipeae)
1. Telia exposed; urediniospores
echinulate...... 245. Puccinia psammochloae

Pseudoraphis (Panicoideae:Paniceae)
1. TeliosSpores VEITUCOSE...eeeerereasns 96. Puccinia brachycarpa

Pseudosasa (Bambusoideae)
1. Teliospores mostly 25-29u

long....ovn.. 1. Stereostratum corticioides
1. Teliospores mostly 50-78u long......... 149. Puccinia kusanoi
1. Teliospores mostly 65-100yu long..... 51. Puccinia longicornis

Psilurus (Festucoideae:Festuceae)
1. Telia exposed; germ pores equatorial...98. Puccinia graminis
1. Telia covered; germ pores scattered..... 186. Puccinia hordei

Puccinellia (Festucoideae:Festuceae)

1. Teliospores l-celled.....ivvuivenennns 32. Uromyces dactylidis
1. Teliospores 2-celled (2)
2. Teliospores with apical digitations....S5Lk. Puccinia coronata
2. Teliospores without digitations (3)
3. Uredinia in chlorotic streaks, telia

covered....ooeven.. 58. Puccinia striiformis
3. Uredinia not in such streaks; telia

exposed...ceuennnn. 98. Puccinia graminis

Redfieldia (Eragrostoideae:Eragrosteae)
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1. Telia exposed; urediniospores
verrucose...... 254, Puccinia redfieldiae

Relchella (Festucoideae:Festuceae)
1. Telia covered; uredinia
paraphysate.......... 63. Puccinia brachypodii

Reimarochloa (Panicoideae:Paniceae)
1. Teliospores diorchidioid; germ pores
equatorial........oiuvn.. 109. Puccinia levis

Rhynchelytrum (Panicoideae:Paniceae) also see Tricholaensa
1. Teliospores diorchioid; germ pores
equatorial.......oivvvnn 109. Puccinia levis

Roegneria see Agropyron

Rottboellia (Andropogonoideae:Andropogoneae)
1. Uredinia paraphysate; teliospores

puccinioid........... 14. Puccinia microspora
1. Uredinia aparaphysate; teliospores
diorchidioid...veeeieveeann 109. Puccinia levis

Saccharum (Andropogonoideae:Andropogoneae)
1. Urediniospore wall usually thickened

apically......ooovn 9. Puccinia kuehnii
1. Urediniospore wall uniformly thin (2)

2. Teliospore pedicels more than 100u

long..eeeennn. 4k, Puccinia pugiensis
2. Teliospore pedicels less than 30p long (3)
3. Teliospores mostly 30-43u long....17. Puccinia melanocephala
3. Teliospores mostly 40-60u long........ 20. Puccinia miscanthi
Sacciolepis (Panicoideae:Paniceae)

[}

Telia exposed; urediniospores
echinulate............ 138. Puccinia emaculata

Sasa (Bambusoideae)
1. Teliospores mostly 25-29u
long..vveenn. 1. Stereostratum corticioides
1. Teliospores exceeding 50u long (2)
2. Teliospore apex rounded; uredinia
aparaphysate............ 149. Puccinia kusanoi

2. Teliospore apex long-acuminate (3)
3. Teliospore side wall uniformly 2u thick (k)
3. Teliospore side wall unilaterally thickened (5)
4., Teliospores mostly 60-100 x

T e T 51. Puccinia longicornis
b, Teliospores mostly 90-125 x 16-220. ... 52. Puccinia sasicola
5. Teliospores smooth or minutely

TUZOSE. e v nnnn 53. Puccinia mitriformis

5. Teliospores obviously rugose....289. Puccinia flammuliformis

Sasaella (Bambusoideae)
1. Uredinia paraphysate.......c........ 51. Puccinia longicornis
1. Uredinia aparaphysate.................. 149. Puccinia kusanoi

Sasamorpha (Bambusoideae)
1. Uredinia paraphysate, pores
equatorial....... 45. Puccinia hikawaensis
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Schedonnardus (Eragrostoideae:Chlorideae)
1. Uredinia aparaphysate, pores
scattered..... 225. Puccinia schedonnardi

Schizachyrium (also see Andropogon)
1. Uredinia paraphysate, pores

equatorial........ 23. Puccinia fragosoana
Schismus (Festucoideae:Aveneae)
1. Teliospores 2-celled; telia covered..... 186. Puccinia hordei
1. Teliospores l-celled; telia exposed....... 51. Uromyces holci

Schizachne (Festucoideae:Festuceae)
1. Teliospores with apical digitations....54. Puccinia coronata

Sclerochloa (Festucoideae:Festuceae)
1. Telia covered; germ pores
scattered......... 32. Uromyces dactylidis

Scleropoa (Festucoideae:Festuceae)
1. Teliospores 2-celled; germ pores

equatorial........ 98. Puccinia graminis
1. Teliospores 2-celled; germ pores
scattered....... 32. Uromyces dactylidis

Scleropogon (Eragrostoideae:Eragrosteae)
1. Telia exposed; germ pores
scattered..... 209. Puccinia scleropogonis

Sclerostachya (Andropogonoideae:Andropogoneae)
1. Uredinia paraphysate, pores

equatorial.......... 9. Puccinia kuehnii
Scolochloa (Festucoideae:Festuceae)
1. Teliospores with apical digitations....5h. Puccinia coronata
1. Teliospores without digitations...... 187. Puccinia recondita

Scribnera (Festucoideae:Monermeae)
1. Telia covered; germ pores scattered...34. Uromyces hordeinus

Secale (Festucoideae:Triticeae)
1. Teliospores l-celled (2)
1. Teliospores 2-celled (3)
2. Teliospores mostly 18-2k4 x

1h—20p.eeeennn.. 5. Uromyces turcomanicum
2. Teliospores mostly 24-30 x
20=25H i 2h. Uromyces fragilipes
3. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
3. Uredinia not in such streaks (L)
k. Telia covered; germ pores
scattered......... 187. Puccinia recondita
L. Telia exposed; germ pores
equatorial.......... 98. Puccinia graminis

Semiarundinaria (Bambusoideae)
1. Teliospores yellow, mostly
25-29u long...l. Stereostratum corticioides
1. Teliospores brown, exceeding 50u
long..eeeennnn. 149, Puccinia kusanoi

33



Sesleria (Festucoideae:Festuceae)

1. Teliospores with apical digitations....5k. Puccinia coronata
1. Teliospores without digitations.:...... 98. Puccinia graminis
...99. Puccinia sesleriae

Setaria (Panicoideae:Paniceae)
1. Teliospores sessile (2)

1. Teliospores pedicellate (3)
2. Teliospores irregularly arranged...... 3. Phakopsora setariae
2. Teliospores in chains.......c.ovvvenn. 10. Physopella cameliae
3. Teliospores l-celled (k)
3. Teliospores 2-celled (5)
4. Uredinia paraphysate......e.c.euoeu... 1. Uromyces niteroyensis
L. Uredinia aparaphysate......... 11. Uromyces setariae-italicae
5. Urediniospores verrucoSe.............. 268. Puccinia setariae
5. Urediniospores echinulate (6)
6. Uredinia paraphysate (7)
6. Uredinia aparaphysate (8)
7. Urediniospores mostly 30-42p long...l. Puccinia chaetochloae
T. Urediniospores mostly 23-29u long......... 5. Puccinia dolosa
8. Urediniospores wall colorless, thick

ADOVE. vt vee s vnnn 106. Puccinia wiehei
8. Urediniospore wall brown (9)
9. Teliospore pedicels exceeding

100yu..152. Puccinia setariae-longisetae
9. Teliospore pedicels less than 100u long (lO)
10. Teliospore pedicels usually about

SOH. e eeenns 98. Puccinia graminis
10. Teliospore pedicels less than 25u long (11)
11. Telia covered.....cveeeesnnn 91. Puccinia setariae-forbesianae

11. Telia exposed (12)
12. Teliospores brown, wall thicker
apically..... 121. Puccinia substriata
12. Teliospores colorless, wall
uniform......... 116. Puccinia panici-montani

Sieglingia (Festucoideae:Aveneae)
1. Telia covered; uredinia
paraphysate......... 63. Puccinia brachypodii

Sinobambusa (Bambusoideae)
1. Uredinia aparaphysate, pores
equatorial........ccvu 149. Puccinia kusanoi

Sitanion (Festucoideae:Triticeae)

1. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
1. Uredinia not in such streaks (2)

2. Uredinia with capitate paraphyses...59. Puccinia montanensis
2. Uredinia aparaphysate (3)

3. Urediniospore pores equatorial......... 98. Puccinia graminis
3. Urediniospore pores scattered (k)

4. Telia covered, spores smooth......... 187. Puccinia recondita
4. Telia exposed, spores striate....168. Puccinia pattersoniana

Snowdenia (Panicoideae:Arthropogoneae)
1. Uredinia aparaphysate, pores
scattered...... 52. Uromyces snowdeniae
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Sorghastrum (Andropogonoideae:Andropogoneae)
1. Teliospores 2-celled; uredinia

paraphysate.......... 19. Puccinia virgata
1. Teliospores l-celled; uredinia

aparaphysate.......... 38. Uromyces clignyi
Sorghum (Andropogonoideae:Andropogoneae)
1. Uredinia aparaphysate........ Ceteee e 109. Puccinia levis
1. Uredinia paraphysate (2)
2. Urediniospore pores equatorial..... 37. Puccinia nakanishikii
2. Urediniospore pores scattered......... T2. Puccinia purpurea
Spartina (Festucoideae:Phalarideae)

1. Teliospores l-celled (2)
1. Teliospores 2-celled (3)
2. Urediniospore pores scattered........ L40. Uromyces acuminatus
2. TUrediniospore pores equatorial.......... 1k. Uromyces argutus
3. Urediniospore pores scattered..... 240. Puccinia distichlidis
3. Urediniospore pores equatorial (&)
L. Urediniospore wall thick at
APeX.aseesns 105. Puccinia sparganioides

L. Urediniospore wall irregularly thickened at

sides and apeX........... 102. Puccinia seymouriana
Sphenophlis (Festucoideae:Aveneae)
1. Germ pores equatorial..........cceeenen. 98. Puccinia graminis
1. Germ pores scattered.......c.ceceeenens 172. Puccinia eatoniae

Spodiopogon (Andropogonoideae:Andropogoneae )
1. Urediniospores echinulate.............. 81. Puccinia pachypes
1. Urediniospores verrucose (2)
2. Teliospore wall mostly 6-10y

apically...... 249, Puccinia miyoshiana
2. Teliospore wall mostly 10-16u
apically..... 258. Puccinia crassapicalis

Sporobelus (Eragrostoideae:Eragrosteae)
1. Teliospores l-celled (2)

1. Teliospores 2-celled (L)

2. Urediniospore pores mostly 2...... 10. Uromyces sporobolicola
2

3

Urediniospore pores mostly 4 or 5 (3)
Telia exposed; urediniospores mostly

36-40u long....oiiinn 16. Uromyces sporoboli
3. Telia covered; urediniospores mostly
24-30u long.....cvnnn. 7. Uromyces tenuicutis
L. Urediniospore pores equatorial (6)
L. Urediniospore pores scattered (5)
5. Urediniospores mostly 21-26u
long....ovunn 225. Puccinia schedonnardi
5. Urediniospores mostly 26-33u
long..coeen.. 2hl, Puccinia cryptandri var. luxurians
6. Urediniospore pores basal........... ..93. Puccinia sporoboli
6. Urediniospore pores equatorial (T)
7. Urediniospore wall colorless (8)
7. Urediniospore wall brown (9)
8. Urediniospore wall thick apically....... 107. Puccinia vilfae
8. Urediniospore wall uniform....... 144, Puccinia kakamariensis
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9. Teliospore pedicel mostly about 50u
long...cooveiiio.. 98. Puccinia graminis
9. Teliospore pedicel exceeding 100uy...150. Puccinia cryptandri

Stapfiola see Desmostachya

Stenotaphrum (Panicoideae:Paniceae)
1. Uredinia paraphysate; teliospores

2-celled........ 2. Puccinia stenotaphri
1. Uredinia aparaphysate; teliospores
l-celled..... 11. Uromyces setariae-italicae

Stereochlaena (Panicoideae:Paniceae)
1. Uredinia paraphysate; telia
covered.....eu.. 2. Puccinia stenotaphri

Stipa (Festucoideae:Stipeae)

1. Teliospores l-celled (2)
1. Teliospores 2-celled (5)
2. Teliospores with a pale, differentiated
apical umbo...... 63. Uromyces stipinus
2. Teliospores without such an apex (3)
3. Urediniospores verrucos€.......... 60. Uromyces mussooriensis
3. Urediniospores echinulate (4)
L. Teliospore apex mostly 4-6u thick...L8. Uromyces ferganensis
4. Teliospore apex mostly 6-10p thick..... 35. Uromyces pencanus
5. Teliospores finely rugose, pale
golden........ 169. Puccinia wolgensis
5. Teliospores smooth (6)
6. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
6. Uredinia not in such streaks (7)
7. Teliospore pedicels less than 40p long (8)
T. Teliospore pedicels exceeding 40u (11)
8. Teliospore apex 2.5-5u
thick........ 278. Puccinia achnatheri-sibiricae
8. Teliospore apex exceeding 5p (9)
9. Teliospore apex mostly 6-9u thick (10)
9. Teliospore apex 20-60u,
rostroid....... 2T79. Puccinia longirostroides
10. Teliospore usually with a few apical
projections........... 158. Puccinia neocoronata
10. Teliospores without projections..... 192. Puccinia mexicensis

11. Telia several mm long; opis-forms (12)
11. Telia small (1h)
12. Aecia associated with telia;
autoecious........... 281. Puccinia graminella
12. Aecia not associated; heteroecious (13)
13. Teliospore pedicel thick-walled,

persistent......... 282. Puccinia interveniens
13. Teliospore pedicel thin-walled,
collapsing....ccvuvn.. 280. Puccinia avocensis

1k4. Uredinia paraphysate (15)
1L, Uredinia aparaphysate (17)

15. Paraphyses incurved, thick-walled.....T4. Puccinia nassellae
15. Paraphyses straight, capitate (16)
16. Paraphysis wall 2.5-bp thick...... ....78. Puccinia saltensis
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16. Paraphysis wall uniformly Ip.e...cceeeeo... 82. Puccinia digna
17. Urediniospore pores scattered (18)
17. Urediniospore pores equatorial (2k)
18. Amphispores produced, usually

predominant...165. Puccinia substerilis
18. Amphispores not produced (19)
19. Teliospores germinating without

AOYmMancy .« oevess 217. Puccinia monoica

19. Teliospores requiring dormancy (20)
20. Apical wall of teliospores less than 8y thick (21)
20. Apical wall of teliospores more than 8u (22)
21. Teliospore pedicels to 120y,

persistent....223. Puccinia malalhuensis
21. Teliospore pedicels to 85u, usually broken

much shorter...235. Puccinia flavescens
22. Teliospores mostly 40-50u long.......... 231. Puccinia stipae
22. Teliospores mostly 50-TOu long (23)
23. Apical wall of teliospores mostly 5-12u

thick...... 2L42. Puccinia lasiagrostis
23. Apical wall mostly 12-20u thick....... 233. Puccinia harryana
2k. Amphispores predominant............ 165. Puccinia substerilis
2k, Amphispores not produced (25)
25. Urediniospores oblong-ellipsoid........ 98. Puccinia graminis

25. Urediniospores obovoid or broadly ellipsoid (26)
26. Teliospores mostly 36-L41 x

2528t e 146. Puccinia burnettii
26. Teliospores mostly 38-52 x

16-22H. 0 ee v, 1L47. Puccinia entrerriana
Taeniatherum (Festucoideae:Triticeae)
1. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
1. Uredinia not in such streaks (2)
2. Urediniospore pores equatorial......... 98. Puccinia graminis
2. Urediniospore pores scattered........... 186. Puccinia hordei

Tetrarrhena (Festucoideae:Phalarideae)
1. Uredinia aparaphysate, pores

scattered......... 4. Uromyces ehrhartiae
Themeda (Andropogonoideae:Andropogoneae)
1. Teliospores sessile, in crusts...... 2. Phakopsora incompleta
1. Teliospores pedicellate (2)
2. Teliospores l1-celled......eeveeuenennnnn 38. Uromyces clignyi
2. Teliospores 2-celled (3)
3. Lumen of urediniospores strongly

stellate........ 197. Puccinia versicolor
3. Lumen not or only slightly

stellate......... 198. Puccinia chrysopogi

Thraysia (Panicoideae:Paniceae)
1. Urediniospore pores equatorial........... 109. Puccinia levis

Trachypogon (Andropogonoideae:Andropogoneae)
1. Uredinia paraphysate, pores

scattered...... T1. Puccinia eritraeensis
1. Uredinia aparaphysate, pores
scattered....... 197. Puccinia versicolor
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Tragus (Eragrostoideae:Lappagineae)
1. Uredinia aparaphysate, pores

scattered..cvivvineenns 29. Uromyces tragi

Trichachne see Digitaria

Tricholaena (Panicoideae:Paniceae) also see Rhynchelytrum
1. Teliospores in sessile chains....... 13. Physopella melinidis

Trichloris (Eragrostoideae:Chlorideae)
1. Uredinia aparaphysate, pores
scattered.......... 214, Puccinia chloridis

Trichoneura (Eragrostoideae:Eragrosteae)
1. Uredinia aparaphysate, pores

equatorial......... 8. Uromyces’trichoneurae
Tridens (Eragrostoideae:Eragrosteae)
1. Urediniospores echinulate.............. 98. Puccinia graminis
1. Urediniospores verrucose (2)
2. Urediniospore wall 1.5-2u thick.... 257. Puccinia windsoriae
2. Urediniospore wall 3.5-lLu thick...... 263. Puccinia aristidae

Triodia see Tridens

Triplacis (Eragrostoideae:Eragrosteae)
1. Uredinia aparaphysate, pores
scattered....225. Puccinia schedonnardi

Tripogon (Eragrostoideae:Eragrosteae)
1. Uredinia aparaphysate, pores
scattered........ 13. Uromyces tripogonicola

Tripsacum (Andropogonoideae:Maydeae)

1. Teliospores in sessile chains (2)
1. Teliospores pedicellate (3)
2. Urediniospores mostly 28-38u long..... 4. Physopella mexicana
2. Urediniospores mostly 18-2Lp long...2. Physopella pallescens
3. Urediniospores smooth, pore 1,

basal......... 9Lk. Puccinia tripsacicola
3. Urediniospores echinulate, pores equatorial (k)
L Telia covered; urediniospores pale

brownish......... 92. Puccinia polysora

k., Telia exposed; urediniospores cinnamon-brown (5)
5. Teliospores mostly 30-L0 x 22-2Tu..... 122. Puccinia tripsaci
5. Teliospores mostly Lho-5L x

18-22¢. vuun e 143. Puccinia pattersoniae

Trisetum (Festucoideae:Aveneae)

1. Teliospores l-celled......vvvuvvuennnn 32. Uromyces dactylidis
1. Teliospores 2-celled (2)
2. Teliospores with apical digitations (3)
2. Teliospores without such digitations (4)
3. Teliospores usually less than 90u
long...ovunn 54. Puccinia coronata
Teliospores mostly 85-140u long..... 160. Puccinia leptospora
Uredinia in chlorotic streaks....... 58. Puccinia striiformis

Uredinia not in such streaks (5)
Uredinia paraphysate (6)
Uredinia aparaphysate (7)
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6. Uredinia with thick-walled

paraphyses.......... 63. Puccinia brachypodii
6. Uredinia with thin-walled
PAraphYSeS .t v eeunnenna.. 67. Puccinia azteca

7. Urediniospore pores equatorial (8)
7. Urediospore pores scattered (9)

8. Telia covered; germ pores
8

subequatorial...... 86. Puccinia triseticola

Telia exposed; germ pores
equatorial.......... 98. Puccinia graminis
9. Telia exXposed..veervrereensinannnennnnn 217. Puccinia monoica

9. Telia covered (10)

10. Urediniospore wall pale yellowish (11)
10. Urediniospore wall brownish (12)

11. Telia with abundant brown

PATaPNYSeS. vt vt vt en s 186. Puccinia hordei

11. Telia with few or no paraphyses......... 185. Puccinia poarum

12. Teliospores 36u long.....onn. 177. Puccinia austroussuriensis
12. Teliospores mostly exceeding LOu

1O0E. cevernnsnns 187. Puccinia recondita

Tristachya (Festucoideae:Arundinelleae)
1. Teliospores dark chestnut-

brown..... 26. Puccinia loudetiae-superbae
1. Teliospore clear chestnut or
golden......cvvunnn. 2T7. Puccinia tristachyae
Triticum (Festucoideae:Triticeae)
1. Uredinia in chlorotic streaks....... 58. Puccinia striiformis
1. Uredinia without such streaks (2)
2. Urediniospore pores scattered........ 187. Puccinia recondita
2. Urediniospore pores equatorial......... 98. Puccinia graminis

Urochloa (Panicoideae:Paniceae)
1. Urediniospores echinulate, pores
equatorial...ll. Uromyces setariae-italicae

Ventenata (Festucoideae:Festuceae)
1. Uredinia aparaphysate, pores
equatorial....... 98. Puccinia graminis

Vulpia (Festucoideae:Festuceae) also see Festuca
1. Teliospores l-celled (2)

1. Teliospores 2-celled (3)

2 Teliospores dusty beneath the

epidermis.......... 2L. Uromyces fragilipes
2. Teliospores firmly attached in

locules.veeeennnnns 32. Uromyces dactylidis
3. Teliospores with apical digitations....54. Puccinia coronata
3. Teliospores without digitations (L)
L, Uredinia in chlorotic streaks....... 58. Puccinia striiformis
L, Uredinia not in such streaks (5)
5. Uredinia with thick-walled paraphyses (6)
5. Uredinia aparaphysate (7)
6. Paraphyses clavate-capitate.........63. Puccinia brachypodii
6. Paraphyses capitate....iveeeeeeennenrnnnn 64. Puccinia mellea
T. Urediniospore pores equatorial......... 98. Puccinia graminis
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7. Urediniospore pores scattered (8)
8. Urediniospore wall brownish.......... 187. Puccinia recondita
8. Urediniospore wall pale yellowish (9)
9. Telia loculate with abundant brown

pParaphyses........... 186. Puccinia hordei
9. Telia not loculate.....ovveeeenennnenan. 167. Puccinia piperi
Z

ea (Andropogonocideae:Maydeae)

if—'Teliospores in sessile chains............. 3. Physopella zeae
1. Teliospores pedicellate (2)
2. Telia covered; urediniospores mostly

29-361 10Ng et rrrennnnn 92. Puccinia polysora
2. Telia exposed; urediniospores mostly

26-31U 1ONZe et rennnnnnnnns 140. Puccinia sorghi

Zerna see Bromus

Zizania (Oryzoideae:Oryzeae)
1. Uredinia paraphysate; pores
equatorial......... 2. Uromyces coronatus

Zoysia (Eragrostoideae:Lappagineae)
1. Uredinia aparaphysate, pores
scattered.......... 203. Puccinia zoysiae
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1. DASTURELLA Mundkur & Kheswala
Mycologia 35:202-203. 1943

Type species: Dasturella divina (Syd.) Mundk. & Khes.

Key to Species

1. Telia mostly less than 100p thick............... 1. bambusina

1. Telia mostly 150-200u thick...iieiiiii i,
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1. DASTURELLA BAMBUSINA Mundk. & Khes. Mycologia 35:203.
1943,

Aecia unknown. Uredinia on abaxial leaf surface, small,
yellowish brown, with abundant, incurved, colorless to golden
paraphyses, then ventral wall 1-1.5p thick, dorsal wall 2-6u
thick, the terminal portion of the paraphysis commonly solid
for 20-30u; spores (24-)28-36(-40) x (17-)19-2L(-28)u, mostly
obovoid, wall (1-)1.5-2u thick, echinulate, yellow or slowly
becoming golden brown, germ pores (4)5(6), equatorial. Telia
on abaxial surface, exposed, erumpent, blackish, compact, the
telium mostly less than 100p thick, 3 or 4(5) spores deep;
spores (12-)14-30 x 10-15(-17)u, wall 1-1.5u thick except
apical wall of terminal spores 5-Tu, golden brown to chestnut-
brown.

Hosts and distribution: Bambusa sp.: India and Singapore.

Type: Ajrekar, on Bambusa sp., Mahableshwar, India, Mar.
1917 (HC10).

A photograph of the telia was published with the diagnosis.
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Figure 1

2. DASTURELLA DIVINA (Syd.) Mundk. & Khes. Mycologia 35:203.
1943. Fig. 1.

Uredo inflexa Ito J. Agr. Coll. Tohoku Imp. Univ. 3:2LT.
1909.

Puccinia inflexa Hori ex Fujik. in Bot. Mag. Tokyo 32:360.
1918 (nomen nudum).

Kuehneola bambusae Fujik. ex Sawada in Descr. Cat. Formosan
Fungi 4:71. 1928 (nomen nudum).

Angiopsora divina Syd. Ann. Mycol. 34:71. 1936.
Dasturella oxytenantherae Sathe Sydowia 19:149. 1965.

Aecia occur on species of Randia, locally systemic and
forming witches' brooms, cupulate; spores 18-2k x 15-19u,
polygonal or globoid, wall 1.5u thick, verrucose. Uredinia
yellowish brown, with hyaline or yellowish, incurved, thick-
walled (especially apically and dorsally) paraphyses, 40-T5
x 8-11u; spores (20-)25-30(-34) x (16-)18-23(-25)u, ellipsoid,
obovoid or nearly globoid, wall 1.5-2u thick, golden to
brownish, echinulate, pores indistinct, 4-6, equatorial.
Telia blackish brown, erumpent, pulvinate, crustose, mostly
150-200u thick; spores 13-28 x 10-16u, mostly cuboid or
oblong, in chains of mostly 3-6 spores, wall 1-1.5u thick at
sides, 3-12p at apex, chestnut-brown or darker.

Hosts and distribution: Bambusa multiplex Raeusch, B.
oldhami (Munro) Nakai, B. shimadai Hayata, B. vulgaris Schrad.,
Dendrocalamus latiflorus Munro, D. strictus Nees, Ischurochloa
stenostachya (Hack.) Nakai, Oxytenanthera sp., Sasa (%) sp.;
India, Taiwan, and Japan.

Type: Tandon No. 188, on Bambusa sp. (=Dendrocalamus sp.);
Majhgawan, India (Isotypes HC10, PUR).

Thirumalachar, Narasimhan, and Gopalkrishnan (Bot. Gaz.
108:371-379. 1947) proved the life cycle by inoculation.
They used Randia dumetorum Lam. and Dendrocalamus strictus as
hosts. Mundkur and Kheswalla (loc. cit.) published photographs
of telia of the type.
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The species differs from D. bambusina mainly in the number
of spores per chain and the depth of the telia. The uredinio-
spores are not distinguishable.

Uredo ignava Arth. is similar and perhaps synonymous.
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2. PHAKOPSORA Dietel
Ber. Deut. Bot. Ges. 13:333. 1895

Type species: Phakopsora punctiformis (Diet. & Barcl.) Diet.

S

= w

Key to species

Wall of teliospore uniformly thin (2)
Wall of teliospore thickened apically (3)
Telia becoming erumpent; urediniospores

22426 X 1T=2Lle et eerenneennnonnannennennnns 1. oplismeni
Telia covered; urediniospores 21-29 x
L T2 Y 2. incompleta

Side wall of teliospore 1-1.5u thick, apical
wall 1.5-2.5u; urediniospores 22-2Tu
1ONg e sttt etentnntannnns 3. setariae
Side wall of teliospore exceeding 1.5u (L4)
Apical wall of teliospore 2-3u thick; uredinio-

spore wall pale cinnamon-brown..........o.o.... 4. loudetiae
Apical wall of teliospores 2.5-5u thick,
urediniospore wall pale yellowish............o..e 5. apoda
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Figure 2

1. PHAKOPSORA OPLISMENI Cumm. Bull. Torrey Bot. Club
83:223. 1956 Fig. 2.

Phakopsora oplismeni Cumm. Mycologia 33:143. 1941
(nomen nudum).

Uredo oplismeni Arth. & Cumm. Phil. J. Sci. 59:kL2.
1936.

Aecia unknown. Uredinia on abaxial leaf surface, with
hyaline to golden, incurved, apically and dorsally thick-
walled paraphyses, 30-45 x 8-15u; spores mostly 22-26 x
17-21u, obovoid or ellipsoid, wall 1.5u thick, hyaline to
yellowish, echinulate, pores obscure, scattered, probably
6-8. Telia becoming erumpent, crustose, 3-8 spores deep,
waxy-golden in appearance, spores 15-23 x 10-15u; cuboid,
oblong, or ellipsoid, wall uniformly 0.5-1u thick, hyaline
to yellowish, germinating at once.

Hosts and distribution: Oplismenus compositus (L.) P.
Beauv., 0. hirtellus (L.) Beauv., O. undulatifolius (Ard.)

P. Beauv.: New Guinea, the Phillippine Islands and Mauritius.

Type; Clemens No. 10568, on 0. compositus, Kajabit Mission,
Morobe, New Guinea (PUR).

A photograph of teliospores of the type was published by
Cummins (loec. cit., 1941).
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2. PHAKOPSORA INCOMPLETA (Syd.) Cumm. Mycologia 42:786.
1950 Fig. 3.

Puccinia incompleta Syd. Ann. Mycol. 10:261. 1912.

Uredo paraphysata Karst. Rev. Mycol. 12:127T. 1890.

Uredo polliniae-imberbis Ito J. Coll. Agr. Tohoku Imp.
Univ. 3:246. 1909.

Aecia unknown. Uredinia mostly on abaxial leaf surface,
with hyaline to golden, incurved paraphyses, the wall apically
and dorsally thickened, 35-45 x 8-13u; spores mostly 21-29 x
15-21u, mostly ellipsoid or obovoid, wall 1-1.5u thick, hyaline
to pale brownish, echinulate, germ pores 7-10, obscure,
scattered. Telia blackish, covered by the epidermis, 2=k
spores deep; spores mostly oblong or ellipsoid, 19-26 x 8-15y,
wall uniformly (1-)1.5-2u thick, golden.

Hosts and distribution: Andropogon appendiculatus Nees,
A. dummeri Stapf, A. eucomus Nees, Dimeria filiformis (Roxb.)
Hochst., Exotheca abyssinica (Hochst.) Anders., Ischaemum ari-
statum L., I. arundinaceum F. Muell, I. ciliare Retz, I.
crassipes (Steud.) Thell., Microstegium biaristatum (steud.)
Keng, M. ciliatum (Trin.) A. Camus, M. vimineum (Trin.)

A. Camus, Themeda triandra Forsk.: Africa to India, Indo
China, New Guinea, the Phillipine Islands, Taiwan, and China.

Type: Mec Rae (Butler No. 1600), on Ischaemum ciliare var.
wallichii, Panora, Wynaad, India (HC10).

Telia, when forming and perhaps occasionally when mature,
consist of a single layer of spores.
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Figure L

3. PHAKOPSORA SETARIAE Cumm. Bull. Torrey Bot. Club 83:223.
1956. Fig. k.

Aecia unknown. Uredinia amphigenous, with yellowish to
golden, incurved, apically and dorsally thick-walled para-
physes, 25-40 x 8-1hyu; spores 22-27 x 14-19y, ellipsoid or
obovoid, wall 1-1.5yu thick, hyaline to very pale yellowish,
echinulate, pores obscure, about 8-10 scattered. Telia
blackish brown, covered by the epidermis; crustose, 2-4
spores deep; spores oblong, ellipsoid or nearly globoid,
18-26 x 10-16p, wall 1-1.5p at sides, 1.5-2.5u at apex
golden.

Hosts and distribution: Setaria aequalis Stapf, S.
lancea Stapf, 5. sphacelata (Schum.) Stapf & C.E. Hubb.:
Sudan, Uganda, and Nyasaland.

Type: Tarr No. 1908, on S. lancea, Juba, Sudan (PUR;
isotype IMI).
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Figure 5

4. PHAKOPSORA LOUDETIAE Cumm. Bull. Torrey Bot. Club
83:223. 1956. Fig. 5.

Aecia unknown. Uredinia amphigenous, yellowish brown,
with peripheral, incurved paraphyses 35-55 x 8-11u, wall
vellow to golden, 1-2u thick basally and ventrally, 3-5u
thick dorsally, to 12u apically; spores (24-)26-32(-34) x
(15-)18-21(-23)u, obovoid or ellipsoid, wall pale cinnamon-
brown, echinulate, germ pores obscure, scattered (5)6-9.
Telia mostly abaxial, covered by epidermis, dark brown;
spores irregularly arranged in crusts 2-4 spores deep, 16-28
x 14-18y, ellipsoid or more or less oblong, wall 2u thick
at sides, 2-3u at apex, smooth.

Hosts and distribution: Loudetia arundinacea (Hochst.)
Steud., L. kagerensis (K. Schum.) C.E. Hubb.: Kenya and
Uganda.

Type: Liebmbing No. 23, on Loutedia arundinacea,
Uganda (PUR F15755; isotype BPI).

The brown uredinia and urediniospores distinguish this
fungus from most species of Phakopsora and from Uredo
arundinellae-nepalensis.
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Figure 6

5. PHAKOPSORA APODA (Har. & Pat.) Mains Mycologia 30:45.
1938. Fig. 6.

Puccinia apoda Har. & Pat. Bull. Mus. Hist. Nat. Paris
15:199. 1909.

Aecia unknown. Uredinia amphigenous, with hyaline to
golden, incurved paraphyses, the wall apically and dorsally
thickened, 40-60 x 8-10u; spores 24-30(-34) x 18-23y,
ellipsoid or obovoid, wall 1-1.5u thick, yellowish, echinulate,
pores obscure, 5-8, scattered or tending to be equatorial.
Telia blackish, covered by the epidermis; crustose, 2-4 spores
deep; spores mostly 16-32 x 1L4-20u, mostly ellipsoid or
obovoid, side wall 1.5-2u, apical wall 2.5-5u thick, golden
or chestnut, with 1-3 fairly obvious germ pores near the
apex.

Hosts and distribution: Pennisetum pedicellatum Trin.,
P. polystachyon (L.) Schult., P. setosum (Sw.) Rich.: Sudan
and Abyssinia to Uganda, Nyasaland, and French Congo.

Type: Chevalier, on P. setosum (probably = P. Eolxstachxon),
Fort Lamy, Chari, French Congo (PC; isotypes: Vestergr.
Micromy. rar. sel. No. 1565).

A photograph of telia of the type was published by
Mains (loec. cit.).
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3. PHYSOPELLA Arthur
Result. Sci. Congr. Internat. Bot. Wien p. 338. 1906

Type species: Physopella vitis Arth.
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Key to species

Uredinia aparaphysate (2)
Uredinia with paraphyses (5)

Teliospore wall uniformly 1u thick.........ocoenenn 1. aurea
Teliospore wall thickened apically (3)
Urediniospores mostly 18-24u long......evvuuen. 2. pallescens
Urediniospores larger (4)
Urediniospores mostly 2Lhe30 X 15=20He et eennreernnnnns 3. zeae
Urediniospores mostly 28-38 x 18~23u...cvvvunnnn. 4. mexicana
Paraphyses short, thin-walled,

inconspicuous....... e 5. lenticularis

Paraphyses conspicuous, thickened apically
and usually dorsally (6)
Teliospore wall uniformly thin (7)
Teliospore wall thickened apically in terminal spore (9)

Telia only 1 spore thick........ e 6. digitariae
Telia more than 1 spore thick (8)

Urediniospores mostly 28-34 x 20-24y. ... T, phakopsoroides
Urediniospores mostly 18-28 x 15-22p...........8. hiratsukae
Urediniospore pores equatorial, 5 or 6........... 9. africana

Urediniospore pores scattered, very obscure (10)

. Apical wall of terminal teliospores L-8u

thick...coovvinnn 10. cameliae
Apical wall of teliospores mostly Lu or less (11)

. Apical wall of teliospores 2-3u, side wall

11.

12.

12.

1-1.54.+ceece...11l, clemensiae
Apical wall of teliospores mostly 3-lUu thick (12)
Urediniospore wall colorless or pale yellowish,

1-1.5u thick........ 12. compressa
Urediniospore wall tending to be brownish,
1.5-2u thick..eeveunn. 13. melinidis
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1. PHYSOPELLA AUREA (Cumm.) Cumm. & Ramachar Mycologia
50:7h42. 1958.

Angiopsora aurea Cumm. Bull. Torrey Bot. Club. 83:221.
1956.

Aecia unknown. Uredinia amphigenous or mostly on adaxial
leaf surface, spores 22-29 x 14-19u, wall 1y thick, hyaline
or very pale yellowish, echinulate, pores obscure, probably
several and scattered. Telia golden to brown, covered by the
epidermis; spores 14-24(-28) x 8-13u, oblong or cuboid, in
chains of 3 or 4(-6), wall uniformly 1lu thick, hyaline or
pale yellowish.

Hosts and distribution: Panicum olivaceum Hitche. &
Chase, P. sphaerocarpon Ell.: Honduras.

Type: Mliller No. 419, on P. olivaceum, Uyaca, Honduras
(PUR).
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Figure 7

2. PHYSOPELLA PALLESCENS (Arth.) Cumm. & Ramachar Mycologia
50:743. 1958. Fig. T.

Angiopsora pallescens (Arth.) Mains Mycologia 26:128. 193k4.

Uredo pallida Diet. & Holw. in Holway Bot. Gaz. 2L:37. 1897.

Puccinia pallescens Arth. Bull. Torrey Bot. Club L46:111.
1919.

Aecia unknown. Uredinia amphigenous, yellowish, without
paraphyses or these hyphoid if present; spores (16-)18-24(-26)
x (12-)14-18y, ellipsoid or obovoid, wall lu thick, colorless
or very pale yellowish, echinulate, pores obscure, probably
about 5 in the equatorial zone. Telia blackish brown, covered
by the epidermis; spores 12-28(-33) x (7-)10-14(-18)u cuboid
or oblong, in chains of 2-4 spores, wall 1-1.5u thick at sides,
2-3.5u at apex of apical spore, golden to light chestnut-brown.

Hosts and distribution: Euchlaena mexicana Schrad.,
Tripsacum fasciculatum Trin., T. lanceolatum Rupr., T.
latifolium Hitchc., T. laxum Nash, T. pilosum Scribn. &
Merrill: Mexico to Columbia, and in Florida.

Lectotype: Hitchecock No. 8720, on Tripsacum latifolium,
Jinotepe, Nicaragua (PUR).

Mains (loc. cit.) published a photograph of teliospore but
did not indicate the source.
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3. PHYSOPELLA ZEAE (Mains) Cumm. & Ramachar Mycologia 50:Th3.
1958. TFig. 8.

Angiopsora zeae Mains Mycologia 30:42. 1938.

Aecia unknown. Uredinia amphigenous, yellow, without
paraphyses; spores (22-)24-30(-33) x 15-20(-22)u, ellipsoid
or obovoid, wall 1.5(-2)u thick, hyaline or very pale yellowish,
echinulate, pores very obscure, probably 7 or 8 and scattered.
Telia blackish, covered by the epidermis; spores 16-36 x
12-18u, in chains of 2 or 3, usually 2, spores, mostly oblong,
wall 1.5-2p thick at sides 2.5-4(-6)u at apex of apical spores,
golden to chestnut-brown.

Hosts and distribution: Euchlaena mexicana Schrad., E.
perennis Hitchc., Zea mays L.; Trinidad to Puerto Rico,
Florida, Mexico, Guatemala, and Venezuela.

Type: Johnston, Alameda, Guatemala (PUR; isotypes BPI,
K, LE, MICH).

Mains published a photograph of the teliospores with the
original diagnosis as did Cummins (Phytopathology 31: 856-857.
1941).
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Figure 9

L. PHYSOPELLA MEXICANA Cumm. Southw. Nat. 12:71. 1967.
Fig. 9.

Aecia unknown. Uredinia mostly on abaxial leaf surface,
yellow, without paraphyses; spores (24~)28-38(-4k) x
(16-)18-23(-25)u wall hyaline, echinulate, 1.5-2u thick,
pores 5-7, scattered, obscure. Telia covered by the epidermis,
blackish brown; spores 12-32 x 11-18(-20)y, in chains of 2
or 3, oblong, wall (1-)1.5-2u thick, golden or yellowish,
apex of terminal spores 2.5-4.5u thick, chestnut-brown,
smooth.

Hosts and distribution: Tripsacum lanceolatum Rupr:
Mexico.

Type: Cummins 63-550, on Tripsacum lanceolatum, Durango,
Mexico (PUR).

P. mexicana has longer urediniospores than other gramini-
colous species.
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Figure 10

5. PHYSOPELLA LENTICULARIS (Mains) Cumm. & Ramachar Mycologia
50:743. 1958. Fig. 10.

Angiopsora lenticularis Mains Mycologia 26:127. 193k,

Aecia unknown. Uredinia amphigenous, with inconspicuous,
hyaline, uniformly thin-walled paraphyses; spores 22-27 x
15-20u, ellipsoid or obovoid, wall 1-1.5u thick, hyaline to
yellowish, echinulate, pores obscure, T or 8, scattered.
Telia blackish brown, covered by the epidermis; spores 16-30
x 11-16y, in chains of 2 to 4, mostly oblong, wall 1-1.5u
thick at sides, 2-ky at apex of apical spore, golden to
nearly chestnut-brown.

Hosts and distribution: Lasiacis divaricata (L.)
Hitche., L. ligulata Hitchc. & Chase, L. procerrima (Hack.)
Hitche., L. ruscifolia (H.B.K.) Hitchc. & Chase, L.
sorghoidea (Desv.) Hitchc., Panicum arundinariae Trin.;
Trinidad to Mexico, Guatemala, Venezuela, and Ecuador.

Type: Holway No. 801, on Lasiacis ruscifolia, Guayaquil,
Ecuador (PUR; isotypes Relig. Holw. No. 95).

Mains published photographs of spores of the type with the
diagnosis.
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Figure 11

6. PHYSOPELLA DIGITARIAE (Cumm.) Cumm. & Ramachar Mycologia
50:Th2. 1958. Fig. 11.

Angiopsora digitariae Cumm. Bull. Torrey Bot. Club
83:222. 1956.

Melampsora syntherismae Saw. Taiwan Agr. Res. Inst.
Rept. 87:41. 19L4 (nom. nud.)

Aecia unknown. Uredinia mostly on abaxial leaf surface,
with hyaline to golden paraphyses, incurved, the wall apically
and dorsally thickened, 25-40 x 8-11u; spores (18-)21-26(-28)
x 15-20u, wall 1-1.5u thick, hyaline to yellowish, echinulate,
pores obscure, probably several and scattered. Telia
blackish, covered by the epidermis, as seen only one spore
deep; spores (16-)20-25(-30) x (7-)9-11(-13)u mostly oblong
to ellipsoid, wall uniformly 1-2p thick, yellowish to
golden.

Hosts and distribution: Digitaria chinensis Hornem., D.
ischaemum (Schreb.) Schreb.; Taiwan.

Type: Sawada, on Syntherisma formosana (=D. chinensis),
Taipeh, Taiwan (PUR).
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Figure 12

7. PHYSOPELLA PHAKOPSOROIDES (Arth. & Mains) Cumm. &
Ramachar Mycologia 50:Tk3. 1958. Fig. 12

Angiopsora phakopsoroides (Arth. & Mains) Mains Mycologia
26:128. 193k.

Puccinia phakopsoroides Arth. & Mains Bull. Torrey Bot.
Club 46:412. 1919.

Aecia unknown. Uredinia on abaxial leaf surface, with
abundant, yellowish to brownish, incurved paraphyses, the
wall apically and dorsally thickened, 35-50 x 10-12p; spores
(25-)28-34(-38) x (18-)20-24(-26)u ellipsoid or obovoid,
wall 1-1.5u thick, hyaline to yellow, echinulate, pores
obscure, T7-11, scattered. Telia brownish to blackish,
covered by the epidermis; spores 12-21 x 8-1lhp, in chains
of 2 or 3, cuboid to oblong, wall uniformly 1-1.5u thick,
yellow to golden.

Hosts and distribution: Olyra cordifolia H.B.K., O.
latifolia L.: Cuba and Puerto Rico to Ecuador and Brazil.

Type: Johnston No. 1028, on 0. latifolia, Guantanamo, Cuba
(PUR).

Mains (loc. cit.) published a photograph of the telio-
spores but did not indicate the source.
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Figure 13

8. PHYSOPELLA HIRATSUKAE (Syd.) Cumm. & Ramachar Mycologia
50:7h2. 1958. Fig. 13.

Angiopsora hiratsukae Syd. Ann. Mycol. 34:70. 1936.

Aecia unknown. Uredinia amphigenous, with abundant
hyaline to brownish, incurved paraphyses, the wall dorsally
and apically thickened, 35-50 x 8-12u; spores 18-28 x 15-22y,
ellipsoid or obovoid, wall 1-1.5u thick, hyaline to pale
brownish, echinulate, pores obscure, probably scattered.
Telia blackish brown, covered by the epidermis, spores 15-20
x 13-16u, mostly cuboid or oblong, in chains of 2 or 3,
wall 1y thick, yellowish to pale brownish.

Hosts and distribution: BFEragrostis sp.: Taiwan.

Type: Hashioka No. 686, Kuraru, Prov. Takao (Herb.
Hiratsuka; isotype PUR).
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Figure 14

9. PHYSOPELLA AFRICANA (Cumm.) Cumm. & Ramachar Mycologia
50:7h2. 1958. Fig. 1bL.

Angiopsora africana Cumm. Bull. Torrey Bot. Club 83:221.
1956.

Aecia unknown. Uredinia amphigenous, with hyaline or
yellowish, incurved, peripheral paraphyses, the wall slightly
apically and dorsally thickened; spores (23-)26-33(-36)

x (14-)16-20(-23)u, ellipsoid or obovoid, wall 1.5u thick,
echinulate, pale golden brown, germ pores obscure, (47)

5 or 6, approximately equatorial. Telia amphigenous,

covered by the epidermis, blackish brown; spores (16-)20-28(-33)
x 10-16y, in chains of 2 or 3 spores, mostly oblong, wall

2y thick at sides, 3-4u thick apically, especially in apical
spore, golden or pale chestnut-brown, smooth.

Hosts and distribution: Brachiaria brizantha (Hochst.)
Stapf, B. decumbens Stapf: Kenya and Uganda.

Type: Hansford No. 2178, on Brachiaria decumbens,
Kabale, Kigesi, Uganda (PUR; isotype IMI).
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Figure 15

10. PHYSOPELLA CAMELIAE (Arth.) Cumm. & Ramachar Mycologia
50:742. 1958. Fig. 15.

Uredo cameliae Mayor Mem. Soc. Neuchatel. Sci. Nat.
5:578. 1913 (telia present but not described).

Puccinia cameliae Arth. Mycologia T7:227. 1915.

Angiopsora cameliae (Arth.) Mains Papers Michigan Acad.
Sci. Arts, Letters 22:154. 1936 (1937).

Aecia unknown. Uredinia amphigenous, with colorless or
golden, inconspicuous, mostly apically and dorsally some-
what thickened, or uniformly thin-walled, peripheral para-
physes, 25-35 x 8-1lu; spores (18-)20-25(-28) x (13-)15-18(-21)u,
ellipsoid or obovoid, wall 1-1.5u thick, colorless or golden,
echinulate, germ pores 7-9, scattered, obscure. Telia
amphigenous, blackish brown, covered by the epidermis;
spores (16-)20-28(32) x 10-15(-18)u, mostly oblong, in
chains of 2-4 spores, wall 1.5-2p thick at sides, 4-8u
apically in the apical spores, golden or chestnut-brown.

Hosts and distribution: Species of Panicum and Setaria:
U.S.A. (Texas) to Puerto Rico, Trinidad, Brazil, and
Columbia.

Type: Mayor, on Setaria scandens (Jacg.) Schrad.,
Cafetal La Camelia, near Angelopolis, Columbia (PUR).

Arthur described the telia from a portion of the type of
Uredo cameliae but Mayor gave no indication that he recognized
their presence.
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Figure 16

11. PHYSOPELLA CLEMENSIAE (Arth. & Cumm.) Cumm. & Ramachar
Mycologia 50:7hk2. 1958. Fig. 16.

Angiopsora clemensiae Arth. & Cumm. Philippine J. Sci.
59:138." 1936.

Aﬁgiopsora cyrtococei T. S. Ramak. & Sund. Indian
Phytopathology 7:1Lk3-14L. 195k,

Aecia unknown. Uredinia amphigenous, with colorless or
brownish, incurved paraphyses, the wall apically and dorsally
thickened, 25-40 x T-12u; spores 20-26 x 16-19u, obovoid or
ellipsoid, wall 1-1.5u thick, colorless or pale brownish,
echinulate, germ pores obscure, scattered or possibly
equatorial. Telia blackish, covered by the epidermis; spores
16-29 x 10-15u, cuboid or oblong, in chains of 2 or 3, wall
1-1.5p thick at sides, 2-3u apically, golden or pale chestnut-
brown.

Hosts and distribution: Cyrtococcum patens (L.) A. Camus,
C. warburgii (Mez) Stapf, Ottochloa nodosa (Kunth) Dandy,
Panicum montanum Roxb.: India and the Philippines.

Type: Clemens No. 6946, on Panicum warburgii (=Cyrtococcum
warburgii), Anda, Anda Island, the Philippines (PUR).
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Figure 17

12. PHYSOPELLA COMPRESSA (Mains) Cumm. & Ramachar
Mycologia 50:7hk2. 1958. Fig. 17.

Angiopsora compressa Mains Mycologia 26:129. 193k,
Uredo paspalicola P. Henn. Hedwigia L4:57. 1905.
Uredo stevensiana Arth. Mycologia T:326. 1915.

Puccinia compressa Arth. & Holw. in Arthur Proc. Amer.
Phil. Soc. 64:157. 1925; not P. compressa Diet. 1907.

Aecia unknown. Uredinia amphigenous, with abundant
hyaline, incurved paraphyses, the wall apically and dorsally
thickened, 26-50 x 8-1Lyu; spores 20-27(-30) x 15-19y,
ellipsoid or obovoid, wall 1-1.5u thick, hyaline or

yellowish, closely echinulate, pores 6-9, obscure, scattered.

Telia blackish brown, covered by the epidermis; spores 20-32
x 12-14y, in chains of 2 or 3, mostly oblong, wall 1.5u
thick at sides, 3-4(-6)u at apex of apical spore, golden

to chestnut-brown.

Hosts and distribution: Axonopus compressus (Swartz) P.
Beauv., species of Paspalum: Southern U.S.A. to Brazil and
Bolivia.

Type: Holway No. 331}, on Paspalum elongatum Griseb.,
Cochabamba, Bolivia (PUR).

Arthur published a photograph of teliospores of the type
with the diagnosis.
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Figure 18

13. PHYSOPELLA MELINIDIS Cumm. & Ramachar Mycologia
50:743. 1958. Fig. 18.

Angiopsora hansfordii Cumm. Bull. Torrey Bot. Club
72:206. 1945, not Thirumalachar & Kern 1949.

Aecia unknown. Uredinia on abaxial side of leaf, with
hyaline to pale yellowish, incurved paraphyses, the wall
apically and dorsally thickened, 25-40 x 9-15u; spores
20-2T7 x 14-19y, mostly ellipsoid or obovoid, wall 1.5-2u
thick, hyaline to pale brownish, echinulate, pores obscure,
about 7-9, scattered. Telia blackish brown, covered by
the epidermis; spores 18-30 x 9-1Tu, in chains of 2 or 3,
cuboid or oblong, wall 1.5u thick at sides, 2-5u at apex
of apical spore, golden to chestnut-brown.

Hosts and distribution: Melinis tenuissima Stapf,
Tricholaena sp.; Uganda and Angola.

Type: Hansford No. 1714, Kyasoweri, Elgon, Uganda
(PUR; isotype IMI).
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4. STEREOSTRATUM Magnus
Ber. Deut. Bot. Ges. 17:181. 1899

Type (and only) species:
Br.) Magnus.

Stereostratum corticioides (Berk. &
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Figure 19

1. STEREOSTRATUM CORTICIOIDES (Berk. & Br.) Magn. Ber.
Deut. Bot. Ges. 17:181. 1899. Fig. 19.

Puccinia corticioides Berk. & Br. J. Linn. Soc. 16:52.

1877.
Puccinia schottmuelleri P. Henn. Hedwigia 32:61. 1893.

Sori in long series on stems. Uredinia brownish, without
paraphyses; spores 16-28 x 1L4-20u, narrowly to broadly
ellipsoid, wall 1.5-2u thick, yellowish to pale brownish,
echinulate, pores equatorial, 2 or 3. Telia cinnamon-
brown, erumpent, pulvinate, large and Stereum-like; spores
(23-)25-29(-33) x 19-25(-28)u, ellipsoid to broadly ellipsoid,
wall nearly uniformly 2.5-3.5u thick, yellowish to golden,
smooth; germ pores 3 in each cell near septum or one often is
apical in upper cell, small, very obscure; pedicels hyaline,
slender and tapering, attaining 350u in length but usually
broken near spore. l-celled spores occasionally occur.

Hosts and distribution: On species of Bambusa, Chimono-
bambusa, Phyllostachys, Pleioblastus, Pseudosasa, Sasa, and
Semiarundinaria: China and Japan.

Type: Challenger Expedition, on Arundinaria (?), Kobe,
Japan (K).
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5. PUCCINIA Persoon
Synopsis Methodica Fungorum p. 225. 1801

Type species: Puccinia graminis Pers.

GROUP I: Uredinia paraphysate, urediniospores echinulate,
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germ pores equatorial or basal.

Telia covered or only tardily exposed, not erumpent (2)
Telia exposed early, erumpent (6)

Urediniospores mostly 30-LOu long (3)

Urediniospores seldom more than 30u long (k)

Teliospores mostly 32-40u long..... et 1. chaetochloae
Teliospores mostly L4-60u long.....covvvvnnnn. 2. stenotaphri

Teliospores regularly clavate or oblong-clavate,
mostly 35-45u long, not brittle (5)
Teliospores irregular but mostly oblong angular,

rarely 4Op long, brittle.....vveiiiiiiniivnnnnnnns 5. dolosa
Telia with some peripheral paraphyses but not

loculate...eiiiiiiiiiinineann, 3. oahuensis

Telia aparaphysate.....cceeeneeieiiiiiiniiiienenans 4. chaseana

Teliospore pedicels typically less than 30u long,
hence sori not conspicuously pulvinate (1)

Teliospore pedicels typically more than 40u long (23)

Teliospore pale golden, germinating without a
dormant period (8)

Teliospores darker brown, requiring dormancy (9)

Teliospores mostly 29-40u long; paraphysis

Wall thicK..ueueeeeereeenenrnraenennnns ....6. aestivalis
Teliospores mostly h3 681 long; paraphysis

Wall thin. ..o e enoeeeeneecesnseronnsoonoanans 7. garnotiae
Amphispores produced, the apical wall thick....... 8. angusii
Only ordinary urediniospores produced (10)
Urediniospore wall thickened apically............. 9. kuehnii

Urediniospore wall uniformly thin (11)
Teliospore wall uniformly thin (12)
Teliospore wall thickened apically (13)

Uredinial paraphyses capitate.................. 10. loudetiae
Uredinial paraphyses more or less cylindrical...... 11. cacao
Apical wall of teliospore rarely more than 2-3u

thick (1k4)

Apical wall of teliospore more than 3u (17)

Wall of uredinial paraphysis uniformly thick....1l2. sublesta
Wall of uredinial paraphysis thickened apically (15)

Wall of uredinial paraphysis 4L-9u apically..l3. benguetensis
Wall of uredinial paraphysis 6-15-18u apically (16)
Urediniospores mostly 23-2T7u long, teliospores

mostly 29-34u long...... et 1k, microspora
Urediniospores mostly 26-32u long, tellospores
mostly 30-LOu long....eeeeeeeveennen. 15. thiensis

Apical wall of teliospore 3-5u thick (18)

Apical wall of teliospore more than Su thick (20)
Urediniospore wall 2-2.5u thick..... 16. arundinellae-setosae
Urediniospore 1.5u thick (19)
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19.
19.
20.

20.
21.

21.
22.

22.

23.
23.
2k,
2k,
25.

25.
26.
26.

27.
27.
28.
28.
29.
29.
30.
30.
31.
31.
32.

32.

Teliospores mostly 30-43 x 17-21u....vnen. 17. melanocephala
Teliospores mostly 38-48 x 20-25u..18. arthraxonis-ciliaris
Apical wall of urediniospore usually thickened,
spores mostly 30-L0u long......covvvnennn. 19. virgata

Apical wall of urediniospore not thickened (21)
Apical wall of teliospore 4-6pu thick, teliospores

MOStly HO-60U 1ONZ. .t e et eenereoennororanns 20. miscanthi
Apical wall of teliospores more than 6u thick (22)
Apical wall of teliospore mostly 6-9u thick;

urediniospores darker apically........... 21. posadensis
Apical wall of teliospore mostly T-13u thick;

urediniospores uniformly cinnamon-brown.22. daisenensis
Teliospore pedicels typically less than 100u long (2L)
Teliospore pedicels typically more than 100u long (42)
Urediniospore wall thickened apically (25)
Urediniospore wall slightly or not thickened apically (26)
Apical wall of urediniospore 3-8u, spores mostly

33-Lhp dong. v ii it 23. fragosoana
Apical wall of urediniospore 2-Lu thick, spores
mostly 26-3Lp long....vevvieve... 2h. arundinis-donacis
Urediniospore pores basal; teliospores
diorchidioid. ... ivnenvinns 25. orientalis
Urediniospore pores equatorial; teliospores typically
puccinioid (27)
Apical wall of teliospore typically less than 5u thick (28)
Apical wall of teliospore typically more than 5u (35)
Teliospore pedicels typically less than SOu long (29)
Teliospore pedicels typically more than 50u (31)
Urediniospore pores 3.....ieuveeeeenen. 26. loudetiae-superbae
Urediniospore pores 4 or more (30)
Teliospores mostly 24-33 x 18-2lu.......... 13. benguetensis
Teliospores mostly L0-SL x 18-23u........ ...27. tristachyae

Urediniospore wall yellowish or pale golden (32)
Urediniospore wall cinnamon-brown or darker (33)
Teliospores mostly 29-36u long, pedicel thin-

WaL1eA. ot e e e iesine e 28. ekmanii
Teliospores mostly 34-42u long, pedicel thick-

walled.oeee i venneneinaeennnn 29. invenusta
. Teliospore pedicels thick-walled, terete........ 30. rufipes
. Teliospore pedicels thin-walled, collapsing (34)
. Teliospores mostly 29-36 X 20=251. et e nntanannns 31. pusilla
. Teliospores mostly 36-U43 x 20-26u...cvenvuinne.. 32. apludae
. Urediniospore pores 2.....c.ceeieieneneatnrnenes 33. kiusiana

. Urediniospores 3 or more (36)
. Uredinial paraphyses inconspicuous, thin-walled;

teliospore septum typically oblique..3L. obliquo-septata

. Uredinial paraphyses conspicuous, thick-walled;

teliospore septum typically horizontal (37)

. Urediniospore wall 2-4u thick apically, thinner

. Urediniospore wall uniformly thin (38)

. Urediniospores mostly 23-2Tu long, pores 3 or 4 (39)
. Urediniospores larger, pores 4 or 5 (L0)

. Wall of uredinial paraphyses 5-15u thick

apically...covveiirnnnnnn 35. polliniae



39.
Lo.
4o.
4.

L1.
ko,

k2.
43,

43.
L.

Lh,
45,
45,
L6,
L6,
L7,
L7,
L48.

48.
L9,

L9,
50.
50.

51.
51.

52.

52.
53.

53.
5k,
5h.

Wall of uredinial paraphyses uniformly

I T~ T PR 36. isachnes
Urediniospores mostly 26-36u long.......... 37. nakanishikii
Urediniospores mostly 25-30u long (41)
Teliospore pedicels colorlesS...ccceeeneennenn. 38. pappiana
Teliospore pedicels brownish................ 39. pogonatheri

Teliospore apex rounded or narrowly rounded, not
greatly extended (L43)
Teliospore apex accuminate and greatly extended (53)
Uredinial paraphyses usually l-septate near the head,
teliospores minutely verrucose....... 40. phyllostachydis
Uredinial paraphyses not septate (LL)
Urediniospore wall colorless, yellowish, or
yellowish-brown (45)
Urediniospore wall cinnamon-brown or darker (L48)
Urediniospores mostly less than 30p long (L46)
Urediniospores as much as 38u long (LT)

Teliospores mostly 47-65 x 20-23p..c.vun.. e 41, tepperi
Teliospores mostly L6-70 x 1h-21u..... .....h2. moriokaensis

Wall of paraphyses uniformly 3-5u thick....l43. xanthosperma
Wall of paraphyses 3-6u apically,

1.5-20 beloWeeeenveennnn e Lk, pugiensis
Teliospores more than twice as long as
wide...... e 45, hikawaensis

Teliospores more robust (L49)
Teliospore pedicel thick-walled, teliospore
apical wall mostly 9-12M.....cuu.. 46. andropogonicola
Teliospore pedicel thin-walled; teliospore apical
wall mostly 8p or less (50)
Urediniospore wall uniformly cinnamon-brown,
urediniospores seldom more than 30y long..... .47. sonorica
Urediniospore wall darker apically, urediniospores
often more than 30u long (51)
Urediniospore wall 2-4yu apically, 1.5u below..... 4L8. operta
Urediniospore not or only slightly thicker
apically (54)
Wall of paraphyses thin in the

stipe...... 49. eragrostidis-superbae

Wall of paraphyses thick in the stipe........... 50. duthiae
Teliospores mostly 65-100u long, apical wall

14-33u thickeeve o rnunnennn 51. longicornis

Teliospores mostly 90-~125u long, apical wall
30-50u thick (52)

Side wall of teliospores uniformly thin or
NEarly SO..eieeeeeensnnnas e 52. sasicola
Side walls unilaterally thickened........... 53. mitriformis

GROUP II: Uredinia paraphysate, urediniospores echinulate,

NN

germ pores scattered

Teliospores with apical digitations (2)
Teliospores without such digitations (3)
Teliospores typically 2-celled.......covvenn. ..54. coronata
Teliospores typically 3- or L-celled............. 55. addita
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10.
. Paraphysis wall thicker in the head than in the

11.

12,
12.
13.
13.
1k,

1k,

15.
15.
16.
16.
17.
17.
18.
18.
19.
19.
20.

20.
21.
21.

22.

T0

Teliospores verrucose, wall uniformly
T T P 56. paradoxica

Teliospores smooth (L)
Telia covered (5)
Telia exposed, mostly obviously erumpent (12)
Teliospores mostly 3- or l-celled..... 57. Puccinia naumovii
Teliospores typically 2-celled (6)
Uredinial paraphyses large, saccate, thin-

walled and collapsing, uredinia in conspicuous

chlorotic streaksS. .. vvieeernrnsnnennnennns 58. striiformis
Uredinial paraphyses not saccate, uredinia not in

chlorotic streaks even if seriate (7)
Paraphyses capitate, the wall uniformly 1-1.5u thick (8)
Paraphyses not capitate or if capitate with thick

wall (10)
Teliospores mostly 22-32u wide..............59. montanensis
Teliospores mostly less than 23u wide (9)
Urediniospores mostly cinnamon-brown............ 60. pygmaea
Urediniospores mostly pale yellow.....vevuuennn 61. crinitae

. Paraphysis wall thin in the stipe, abruptly

thickened 3-Tu apically....62. brachypodii-phoenicoidis
Paraphysis wall 2-5u thick in the stipe (11)

stipe; teliospores brown......cceeeeseecens 63. brachypodii
Paraphysis wall uniformly 2-4u thick; telio-

spores pale gOldem.....eeereorneornnnacnnns 64. mellea

Uredinial paraphyses l-septate............ 65. enteropogonis

Uredinial paraphyses aseptate (13)
Teliospore pedicels mostly less than 30u long (14)
Teliospore pedicels mostly more than 4Oy long (18)
Paraphyses thin-walled; urediniospore golden
or pale cinnamon-brown (15)
Paraphyses thick-walled; urediniospores
cinnamon-brown or darker (16)
Teliospores mostly 39-50u long..... 66. digitariae-velutinae
Teliospores 50-951 Or mOre lONg..:veveesesaenanse 67. azteca
Urediniospores mostly 29-35u long....68. andropogonis-hirti
Urediniospores mostly less than 30u long (17)
Teliospores mostly 33-40 x 16-19u....... 69. hyparrheniicola
Teliospores mostly 23-30 x 18-22u.....vvvnnn TO. kenmorensis
Uredinial parsphyses typically clavate (19)
Uredinial paraphyses typically capitate (23)
Urediniospore wall cinnamon-brown or darker (20)
Urediniospore wall colorless or pale golden (21)
Urediniospores mostly 24-32u long; teliospores
mostly 33-40u long....eeeierinennnns Tl. eritraeensis
Urediniospores mostly 30-LOu long; teliospores
mostly 4O-501 1oNg. . v vveersnrearenenenss 72. purpurea

Apical wall of teliospores 4-6u thick apically,

spores mostly 29-33u long.......... 73. eragrostidicola
Apical wall of teliospores 5-10u or more, spores

exceeding 35u long (22)
Urediniospores mostly 26-30 x 23-26yu; teliospores

mostly 36-hhyu long....cvvveiiiiiiiinnans T4. nassellae




22. Urediniospores mostly 26-35 x 15-19u; teliospores

mostly 42-56p 1ong...ceevivrnieriiiniianeens 75. magnusiana
23. Teliospores commonly diorchidioid, wall from 2-Tu
thick basally to 8-12y apically.....oceuvunen 76. eylesii

23. Teliospores rarely or not diorchidioid, wall not
progressively thickened (24)
2k, Teliospore pedicels commonly more than 100u long (29)
24. Teliospore pedicels rarely or not 100u long (25)
25. Urediniospores 18-20u diam. globoid, wall 2.8u
thicK.se oo neeeieeeenenonans T7. kwanhsiensis
25. Urediniospores larger (26)
26. Teliospore pedicel thin-walled, mostly collapsing (27)
26. Teliospore pedicel thick-walled, mostly terete (28)
27. Wall of uredinial paraphyses nearly uniformly

2.5=bt BhicK. e v v v eeenennenens 78. saltensis
27. Wall of uredinial paraphyses uniformly 0.5-1u
thick. oot ienneiennnnnsnenns 79. corteziana
28. Teliospores mostly ellipsoid, mostly 29-3L4
D o = P 80. decolorata
28. Teliospores mostly broadly ellipsoid, mostly
31=37 X 23=26le et ettt tnnerannennanaaeas 81. pachypes
29. Wall of uredinial paraphyses uniformly 1-1.5u
thick, urediniospore wall yellow or golden........ 82. digna
29. Wall of paraphyses thickened apically, uredinio-
spore wall cinnamon-brown or darker.......... 83. unica

GROUP III: Uredinia paraphysate, urediniospore verrucose,
germ pores equatorial: no species.

GROUP IV: Uredinia paraphysate, urediniospore verrucose,
germ pores scattered: no species, but see Uredo.

GROUP V: Uredinia aparaphysate; urediniospores echinulate,
germ pores equatorial or basal.

1. Teliospores with apical digitations........... 84. diarrhenae
1. Teliospores without such digitations (2) ‘
2. Telia covered by the epidermis (3)
2. Telia exposed (10)
3. Telia with brown paraphyses (L)
3. Telia without such paraphyses (5)
4. Teliospores 37-89u long; urediniospores 16-27
D T~ VO 85. hordeina
4, Teliospores 35-49u long; urediniospores 19-22
T < 1Y 86. triseticola
5. Amphispores produced, the pores subequatorial....8T. chaetii
5. No amphispores, only ordinary urediniospores (6)
6. Teliospore wall yellowish or pale golden; germ
POTES Biviernrarnraneaeans 88. paspalina
6. Teliospore wall more or less chestnut-brown (T7)
7. Urediniospore wall 2-3u thick, cinnamon-brown....89. cenchri
T. Urediniospore wall 1-1.5u, yellowish or pale
cinnamon-brown (8)
8. Teliospores typically clavate or oblong....... 90. dolosoides
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10.
10.
11.
11.
12.
12.
13.
13.
1k,
1L,
15.
15.
16.
17.
17.
18.
18.

19.

19.

20.

20.
21.

21.

22.

22.
23.

23.

2L,

2k,

25.
25.

T2

Teliospores very irregular and angular, brittle and
easily broken (9)
Teliospores mostly 25-31 x 16-24u; urediniospores

mostly 27-31 x 20-2hu....vue.... 91. setariae-forbesianae
Teliospores mostly 29-41 x 20-27p; urediniospores
MOSELY 29-36 X 23201ttt it irniienerennenens 92. polysora

Urediniospores with germ pores next to the hilum (11)
Urediniospores with germ pores in the equator (13)
Urediniospores mostly broadly obovoid, mostly
less than 30U 1ONg. e e it iieetonnnnesnennns 93. sporoboli
Urediniospores ellipsoid or oblong elllpsold
smooth, mostly more than 40u long (12)
Urediniospore pores 23 teliospore wall mostly 5-Tu

thick apically........ e 9L. tripsacicola
Urediniospore pore 1; teliospore wall nearly
uniformly 2-3p thick.....vvvievinen. vee..95. advena

Germ pore in lower cell of teliospore depressed
toward the hilum (1k4)
Germ pore in lower cell at the septum (15)

Teliospore punctate-verrucose.......c...... ...96. brachycarpa
Teliospore smooth.....ciiiiiiiiiie e, 97. subcentripora

Wall of urediniospore typically thickened apically (16)
Wall of urediniospore uniform (26)

. Urediniospore wall yellowish brown or darker (17)

Urediniospore wall colorless or essentially so (19)
Urediniospores mostly oblong-ellipsoid or ellipsoid,
wall yellowish brown........e.eeueeueun.. ..98. graminis
[ 99. sessleriae
Urediniospores mostly broadly ellipsoid or obovoid,
wall cinnamon-brown or darker (18)
Urediniospores mostly 34-46yu long, coarsely

echinulate...... 100. belizensis

Urediniospores mostly 25-33u long, moderately to
finely echinulate.......... 101l. erythropus

Urediniospore wall unevenly thickened, the lumen
somewhat stellate......... 102. seymouriana

Urediniospore wall thickened only apically (20)
Apical wall of urediniospore 10-19u thick; telio-
spores mostly 38-40Ou long.103. hyparrheniae
Apical wall mostly 10u or less thick (21)
Teliospores mostly broadly ellipsoid, typically less than
twice as long as wide (22)
Teliospores mostly ellipsoid or oblong-ellipsoid,
typically twice as long as wide (23)

Teliospores mostly 35-bbk x 24-30u........ R 10k. eucomi
Teliospores mostly 31-40 x 22-26yu..107. vilfae var. mexicana
Urediniospores mostly 30-43u long..... +...105. sparganioides

Urediniospores mostly 33u or less long (2L)
Apical wall of teliospore 8-12yu thick, uredinio-
spores mostly 25-28u long.......106. wiehei
Apical wall of teliospore mostly 8u or less;
urediniospores longer (25)

Urediniospores mostly 26-33 X 22-26H.cevevrennn.. 107. vilfae
Urediniospores mostly 23-30 x 18-22p.......... 108. imperatae



26,
26.

27.
27.

28.
28.
29.
29.
30.
30.
31.
31.

32.

32.
33.
33.
34,
3k.
35.
35.
36.
36.
37.
37.
38.
38.
39.
39.
. Teliospore pedicels typically less than 100u long (k1)

Lo.
b1,

Teliospores tending to be diorchidioid, the septum

at least typically oblique (26)
Teliospores typically puccinioid, septum not or

only occasionally oblique (34)
Urediniospore pores 2, wall dark cinnamon-brown..l09. levis
Urediniospore pores mostly or only 3, wall color

various (28)
Teliospore pedicels thick-walled, to 150u or
more long...eeeeveaeans 109. levis

Teliospore pedicels thin-walled (29)
Urediniospore wall dark cinnamon- or chestnut-brown (30)
Urediniospores yellowish to cinnamon-brown (31)
Teliospores with a pale umbo over the pores, the

septum usually only oblique.......vevuivennnnn 110. flaccida
Teliospores without such an umbo, the septum
mostly vertical......... e .111. nyasaensis
Urediniospores mostly 27-32 x 21-2Tu; telio-
spore septum mostly only obligue....... 112. deformata

Urediniospores mostly 2L-28 x 17-22u or less;

teliospore septum commonly vertical (32)
Apical wall of teliospore mostly 6-8u thick;
urediniospores mostly 2L4-28 x

20=23e s tenenennnns 113. lophatheri
Apical wall of teliospore mostly less than 5u;
urediniospores narrower (33)

Urediniospores mostly 24-27 x 17-21u; telio-

spore side wall 1-1.5u thick..v.eeeuevnnnn. 11k, negrensis
Urediniospores mostly 20-24 x 17-19u; telio-
spore side wall 1.5-2.5p thick............ 115. taiwaniana

Teliospores thin-walled, colorless, delicate;
urediniospores mostly 32-38u long, brown (35)
Teliospores not colorless and delicate; urediniospores

similar or smaller (36)
Teliospores 26-31 x 15-19u; urediniospores mostly

27=311 Wide . it ittt it ittt 116. panici-montani
Teliospores 28-3L4 x 12-1L; uredlnlospores mostly
23=2TH Wid@ . et vt ot esooeseresnsononasnsnan 117. ichnanthi

Teliospore pedicels typically 30u or less long (37)
Teliospore pedicels typically more than 40u long (L0O)
Teliospores less than 4Ou long; urediniospores less than
28y long (38)
Teliospores more than 40u long; urediniospores mostly
more than 28u long (39)
Apical wall of teliospore 4-Tu thick, paler
externally.......... ..118. puttemansii
Apical wall of teliospore 3-5u thick, uniformly
D OWN e vt et vt i it eeeronnnans 119. huberi
Apical wall of teliospore paler externally;
urediniospore wall golden.............. ...120. araguata
Apical wall of teliospore uniformly brown...l2l. substriata

Teliospore pedicels typically more than 100u long (63)
Amphispores produced, usually commoner than ordinary
urediniospores (L42)

T3



. Amphispores not produced (L43)
. Amphispores ellipsoid or obovoid, mostly

28-36 x 22-28U. e 165. substerilis var. oryzopsidis
. Amphispores globoid, mostly 26-30p diam........ 122. tripsaci

. Urediniospore pores 2 (Lk)
. Urediniospore pores 3 or more (L45)
. Teliospore wall nearly uniformly thick;

urediniospores 25-33L lONg. ..ttt nnerannn 123. enneapogonis

. Teliospore wall much thicker apically;

urediniospores 23-281 1oNg..eveerenenannn. 12L. erianthicola

. Teliospores mostly 30u or less long (L46)
. Teliospores typically more than 30u long (L48)
. Teliospores mostly 12-15u wide; uredinio-

spores mostly 24-32p long.....c.evivinenn.. 125. bambusarum

. Teliospores wider; urediniospores shorter (47)
. Teliospores mostly 18-20u wide, side wall

1.5-2p thick. oo iiiiii i iiiiiiiiiiienenn 126. lasiacidis

. Teliospores mostly 20-23u wide, side wall

2-31 thicK. . ittt i nneiieiianennanas 127. guaranitica

. Teliospores with a conspicuously paler, rather

narrowly conical umbo (49)

. Teliospores without such an umbo (51)

. Urediniospores mostly 19-25 x 17-2lp....... 128. piptochaetii
. Urediniospores larger (50)

. Urediniospores colorless or pale yellowish;

teliospores yellowish to golden............ 129. millegranae

. Urediniospores golden to cinnamon-brown;

teliospores golden to chestnut-brown..... 130. gymnothrichis

. Urediniospores commonly 31-38u long (52)

. Urediniospores typically shorter (53)

. Urediniospore wall colorless or yellowish....... 131. opipara
. Urediniospore wall cinnamon~brown............ 132. pappophori
. Teliospores 36u or less long (54)

. Teliospores mostly more than 36u long (55)
. Teliospore side wall 3-3.5u thick; uredinio-

spore wall yellowish, pores 3......cc0uen 133. polliniicola

. Teliospore side wall 2-2.5u thick; uredinio-

spore wall cinnamon, pores L............iivinnn 13L. faceta

. Urediniospore wall colorless, pores obscure (56)
. Urediniospore wall brown, pores obvious (57)
. Apical wall of teliospore mostly 3-5u thick,

spores broadly ellipsoid......ceviiieiiniennnnn 135. inclita

. Apical wall of teliospore mostly 5-9u, spores

ellipsoid or oblong-ellipsoid............ 136. miscanthidii

. Teliospore pedicels mostly thick-walled, usually

terete (61)

. Teliospore pedicels mostly thin-walled, collapsing (58)

. Teliospores commonly more than 45u long..... 13T7. chisosensis
. Teliospores typically less than 45u long (59)

. Urediniospores mostly 21-27u long, germ pores

ByPicallY ittt ittt ittt 138. emaculata

. Urediniospores mostly 26-31u or longer (60)
. Teliospores mostly 25-29u wide; germ pores

b Or 5uttiiiitiiineaaeaaa 139. kawandensis



60.
61.
61.
62.
62.
63.

63.
6.

6L,
65.
65.
66.
66.
67.

67.
68.

68.
69.

69.
T0.
70.
T1.

T1.
2.

T2.
T3.

73.
. Teliospores mostly 37-48u long; urediniospores

Th.
75.
75.

Teliospores mostly 18-23u wide; germ pores

30r Huvirii ittt it 1Lo. sorghi
Urediniospore pores 4-6, usually 5...coceuveev.. 141. arthuri

Urediniospore pores 3 or occasionally U (62)
Teliospores broadly ellipsoid or broadly obovoid,

mostly 34-40 x 20-2hu.......iiiiiiiii... 142. cacabata
Teliospores oblong-ellipsoid, mostly 4O-5k x
18-221 it i i 143. pattersoniae

Urediniospore wall colorless or essentially so,
2u or less thick (6k4)

Urediniospore wall golden to cinnamon-brown (65)

Urediniospores mostly 20-24 x 17-20u; telio-

spores mostly 32-L2 x 22-26u............ 14k, kakamariensis
Urediniospores mostly 23-30 x 20-2hp; telio-
spores mostly 40-56 x 22-30H....veunn.. 145. arundinellae

Teliospores mostly 4Ou or less long (66)
Teliospores mostly more than 4Oy long (67)
Urediniospore wall cinnamon-brown, 1.5-2u

thicK.e oo eeeeeeeennnns 142. cacabata
Urediniospore wall yellow or golden, 3-3.5u
thicK.evseiinranrnnenn 146. burnettii
Urediniospores mostly 20-24u long, wall
1.5-20 thick.e i v venernnens 147. entrerriana

Urediniospores longer, or wall thicker, or both (68)

Walls of at least some teliospores finely punctate-
verrucose (69)

Wall of all teliospores smooth (70)

Teliospores mostly 38-68 x 20-26u, wall

mostly 5-Tu apically....... 148. arundinariae

Teliospores mostly 50-T8 x 17-21u, wall
mostly 6-12u apically....coveuveeesn. 149. kusanoi

Side wall of teliospore 1.5-2.5u thick;
germ pores 4=6... ..ot 150. cryptandri

Side wall of teliospore 2.5u or more; germ pores
mostly 3 or 4 (71)
Teliospore pedicels thin-walled, mostly
collapsing...ceeveienaenens 151. moliniae
Teliospore pedicel thick-walled, terete (72)
Urediniospore wall cinnamon-brown, 2-2.5u
thick....152. setariae-longisetae
Urediniospore wall yellow, yellowish brown, or
golden 2.5-3u or thicker (73)
Teliospores mostly less than 2Lu wide with pale
and umbonate apical thickening.............. 153. phragmitis
Teliospore typically 2huy or wider (T74)

mOStly 24-201 10Ng. e et verrieneeerenannrsaannes 154, isiacae
Teliospores mostly more than 50ulong; uredinio-

spores mostly longer (75)
Side wall of teliospore 2.5-3u thick; germ

pores H.iiiiiiiiiiiiiiii i 155. torosa
Side wall of teliospore 3-lyu or thicker; pores
tYPIcallY B.iinniiaerrnierrennanien 156. trabutii
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GROUP VI: Uredinia without paraphyses, urediniospores
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10.

11.
11.
12.
12.
13.

13.
1L,
1k,
15.
15.

16.
16.
17.
17.
18.
18.
19.

19.
20.
20.
21.
21.
22.

22.
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echinulate, germ pores scattered.

Teliospores with apical digitations (2)

Teliospores without such digitations (8)

Teliospore pedicels long, to 150u..15T7. asperellae-japonicae
Teliospore pedicels short, less than 4Ou (3)

Urediniospores cinnamon-brown............. ..158. neocoronata
Urediniospores yellowish or colorless (k)
Teliospores commonly 3- or hocelled...vveerennennn 55. addita

Teliospores typically 2-celled (5)
Telia early exposed (6)
Telia covered or tardily exposed (7)

Teliospores mostly Lho-58y long. v veineeneeenen 159. festucae
Teliospores mostly 85-140u long........ ......160. leptospora
Teliospores commonly exceeding 50u long......... 54. coronata
Teliospores mostly less than 50u long...... 161. praegracilis

Teliospores commonly with 3 or more cells (9)
Teliospores typically 2-celled (11)
Teliospores mostly muriformly septate, 3- to
T=Celled. s i eneenenrenenennrnnnns 162. tomipara
Teliospores mostly 3-celled (10)

. Urediniospores mostly 20-25u long; telio-

spores mostly 30-L46u long.............. 163. agropyricola
Urediniospores mostly 28-35p long; telio-
spores mostly 55-85U 1ONg. . iveereuneereenennns 16L. elymi

Amphispores predominant (12)
Amphispores lacking (13)

Amphispore wall nearly uniformly thick...... 165. substerilis
Amphispore wall much thicker apically............ 166. vexans
Teliospores with a few conspicuous surface

ridgeS. e vieeerrnnnnnn ...167. piperi

Teliospore surface otherwise (14)
Teliospores finely striate longitudinally.168. pattersoniana
Teliospore surface otherwise (15)
Teliospore echinulate-verrucose or rugose (16)
Teliospores smooth or at least without conspicuous
ridges (18)

Teliospore wall mostly 8-10u thick............ 169. wolgensis
Teliospore wall mostly 3-5u thick (17)

Teliospores mostly 42-60u long.....evevuevenn. 170. pratensis
Teliospores mostly 37-48u long.......cvvvunnn. 171. bromoides

Telia typically covered, not erumpent (19)
Telia typically erumpent (35)
Uredinia seriate in conspicuous chlorotic

Streaks..veeeeacns ....58. striiformis
Uredinia not in such streaks (20)
Teliospores germinating without dormancy...... .1T72. eatoniae

Teliospores requiring a dormant period (21)

Urediniospores typically more than 30u long (22)

Urediniospores typically 30u or less long (24)

Urediniospore wall 1-1.5u thick, nearly or
COlorlesSS..ciuenernnnnn 1T73. helictotrichi

Urediniospore wall thicker (23)



23.

23.

2k,

2L,

25.

25.
26.

26.
27.

27.
28.
28.

29.

29.
30.

30.

31.

31.

32.
32.
33.
33.

3k.
3L,

35.
35.
36.

36.
37.

37.
38.

38.

39.
39.
Lo.
ko.

Urediniospores mostly 28-3L4u long; teliospores

mostly 38-60u long...... it ...17h. ammophilae
Urediniospores mostly 32-LLyu long; teliospores
mostly 50-TOU 1ONg.veevtireerennsrennnnneanns 175. procera

Teliospores typically less than 42y long (25)
Teliospores typically more than L2p long (28)
Teliospores mostly 20-30u wide.........o..n. ....176. cryptica
Teliospores mostly less than 20u wide (26)
Urediniospores 20-30u long (or
globoid).evevuenn. 177. austroussuriensis
Urediniospores mostly 19-24y long (27)
Telia without paraphyses, spore wall 3-5u
apically....... 178. penniseti-lanatae
Telia with brown paraphyses, spore wall
2-3p apically. vttt 179. limnodeae
Telia with no or few paraphyses, the sori scarcely
or not loculate (29)
Telia typically with brown paraphyses, the sori
typically loculate (3k4)
Telia tending to be or typically early exposed (30)
Telia typically long covered (32)
Telia without paraphyses; urediniospore wall colorless
or pale yellowish (31)
Telia with few paraphyses; urediniospore near

Ccinnamon-brown. ....oveveirienen 180. ishikariensis
Urediniospores 23-27 x 18-22u; teliospores
40-65 x 14-19u........ et 181. glyceriae
Urediniospores 27-32 x 22-25u; teliospores
60-80 x 14-18u....ovvviiiinn.. e 182. cockerelliana
Urediniopsore wall near cinnamon-brown......... 183. sessilis
Urediniospore wall colorless or yellowish (33)
Urediniospore wall 2-2.5u thick.......... 18k. tsinglingensis
Urediniospore wall 1.5u thick....... e veve...185. poarum
Teliospores typically more than 20u wide,
l-celled spores often abundant......eeeeeess ....186. hordei
Teliospores typically 20u or less wide,
l1-celled SPOYES UNCOMMON .+ e neessansonosenss 187. recondita

.................. 188. koeleriicola
Teliospore pedicels 30u or less long (36)
Teliospore pedicels typically 40u or more (39)
Teliospores germinating without dormancy; telia
waxy in appearance...........cc00n. 189. agropyri-ciliaris
Teliospores requiring a dormant period; telia not waxy (37)
Teliospores 23-30p long; urediniospores mostly
17-22p long.e.evvvvnnnenn et er e 190. kansensis
Teliospores and urediniospores much larger (38)
Teliospores mostly 60-80 x 14-18u, apical

wall mostly 4-6p thick........ veve....182. cockerelliana
Teliospores mostly T70-100 x 17-22u, apical
wall mostly T-12u thick........ e 191. longissima

Teliospore pedicels rarely more than 50u long (40)
Teliospore pedicels mostly exceeding 50u (kL)
Urediniospores mostly 19-23u long (41)
Urediniospores mostly exceeding 2hu (L42)
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. Teliospore septum horizontal, spores

chestnut-brown..... PN .192. mexicensis
. Teliospore septum oblique or vertical,

Spores golden...vveiiiiiin it 193. abnormis
. Apical wall of teliospore L4p or less thick......19%. tornata
. Apical wall exceeding 5p (43)
. Teliospores mostly 36-56 X 17-2TH:eeeennn. 195. agrostidicola
. Teliospores mostly 27-31 x 23-28p......... ..196. aegopogonis

. Lumen of urediniospore stellate or tending

so due to irregularly thickened (colorless) wall (45)

. Lumen of urediniospore not stellate (48)

. Urediniospore wall mostly 3-6u thick......... 197. versicolor
. Urediniospore wall mostly 2-3u thick (46)
. Apical wall of teliospore 6-10y thick....... .198. chrysopogi

. Apical wall mostly less than 6p thick (L47)
. Teliospores mostly 27-33u wide, side wall mostly

3Ly thick.eevervevennn... veee....199. arthraxonis

. Teliospores mostly 21-26u wide, side wall mostly

1 VI v o e 3 200. agrophila

. Urediniospore wall (colorless) thickened apically

in at least some spores (L49)

. Urediniospore wall uniform in thickness (51)

. Teliospores mostly 38-54 x 19-24y.201. arundinellae-anomalae
. Teliospores larger (50)

. Urediniospores 17-26u long; teliospore pedicel

thin walled.............. e 202. dietelii

. Urediniospores 17-22u long; teliospore pedicel

thick-walled....iovevivennnaas eve.ee...203. zoysiae

. Urediniospores mostly 22u or less long (52)

. Urediniospores mostly exceeding 22u (66)

. Teliospore wall golden brown or paler (53)

. Teliospores chestnut-brown (55)

. Teliospores mostly diorchidioid............. ...193. abnormis
. Teliospores puccinioid (5k)

. Germ pores of lower teliospore cell at the

septum. .v.ovveviennnnn 204. gymnopogonicola
. Germ pore of lower cell near pedicel....... 205. nyasalandica
. Teliospores typically diorchidioid........... 206. boutelouae
. Teliospores rarely or not diorchidioid (56)
. Teliospores mostly 30u or less long.......... 20T7. subtilipes

. Teliospores typically longer (57)
. Teliospores mostly 35u or less long (58)

Teliospores typically longer (60)
Teliospcres 12~1Tu wide, apical wall

3-3.5p thick..eeeierennnn. v.e....208. sinica
. Teliospores wider, apical wall thicker (59)
. Teliospores mostly 28-35 x 17-20u..... ....209. scleropogonis
. Teliospores mostly 28-35 X 22-25H. it innnann ...210. hilariae

. Teliospore pedicels thick-walled, mostly remaining

terete (61)
Teliospore pedicels thin-walled, commonly collapsing
laterally (64)

. Teliospores mostly 16-22p wide (62)
. Teliospores more than 20u wide (63)



. Urediniospore wall 1.5-2u thick, often

thicker apically........ e 203. zoysiae
. Urediniospore wall uniformly 1-1.5u

thick........... 212. diplachnicola

. Teliospores mostly 21-2L4yu wide, apical wall
mostly T7-10p thick.....oiviiniiiiiiiinnn. 211. australis

. Teliospores mostly 24k-2Tp wide, apical wall
mostly 5-8u thicK. . ieiiririiiiirenirennenennan 213. permixta
. Urediniospore wall colorlesSs......ceeeuneereens 21L. chloridis

. Urediniospore wall golden or cinnamon-brown (65)
. Teliospore pedicels 90u or less long;

urediniospores cinnamon-brown............. 215. micrantha

. Teliospore pedicels commonly exceeding 100u;

urediniospores golden..... 231. stipae var. stipae-sibiricae

. Germ pore of lower teliospore cell midway or

more toward pedicel..........ievvvnnn 216. pogonarthriae
Germ pore of lower cell at the septum (67)

. Teliospores germinating without dormancy, the

telia cinereous with basidia..... et e et 217. monoica

. Teliospores requiring or presumably requiring a

dormant period (68)

. Teliospores typically or commonly diorchidiocid (69)
. Teliospores typically puccinioid (71)

. Urediniospore wall colorless........ N 218. sierrensis
. Urediniospore wall about cinnamon-brown (70)

. Apical wall of teliospore 4-10u thick........ 219. exasperans
. Apical wall of teliospores LTy thick...ovv.n.. .220. dochmia

. Teliospores mostly in the range of 30-LOn long (72)

. Teliospores usually exceeding LOu long (81)

. Urediniospore wall colorless or pale yellowish (73)

. Urediniospore wall about cinnamon-brown (77)

. Urediniospores mostly about 20u long............ 203. zoysiae
. Urediniospores mostly more than 20u long (T4)

. Teliospore pedicels typically thin-walled (75)

. Teliospore pedicels typically thick-walled (T76)

. Urediniospores mostly 22-26 x 20-24p......... 221. diplachnis
. Urediniospores mostly 20-25 x 18-20p...... .222. eragrostidis

. Urediniospores mostly 22-26u wide; teliospores

mostly 18-22p wide....oveveinniinnnnn, 223. malalhuensis

. Urediniospores mostly 19-22u wide; teliospores

mostly 23-28p Wide.everirnenennenenannn. 22h4. neyraudiae

. Side wall of teliospore 2u or less thick (78)
. Side wall of teliospore 2.5y or more thick (79)
. Teliospore pedicels commonly 100u or more

jong.eeeeveennn ee....225. schedonnardi
. Teliospore pedicels TOu or less long....... 230. andropogonis

. Urediniospores 20-25u long, wall 1.5u

thick........226. leptochloae-uniflorae

. Urediniospores typically more than 25u long,

wall 2u or more thick (80)

. Teliospores mostly 30-36u long........ e 227. perotidis
. Teliospores mostly 2L-28y long.......... e 228. lepturi

. Urediniospore wall colorless (82)
. Urediniospore wall golden to cinnamon (83)
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. Urediniospore wall 2-3u thick; teliospore

pedicel thick-walled............. 201. arundinellae-anomalae

. Urediniospore wall 1-1.5u thick, teliospore

pedicel thin-walled........ccitiinenniiirnniennnns 229. macra

. Urediniospores typically 25u or less long (84)
. Urediniospores typically more than 26u long (85)
. Teliospore pedicels typically less than 85u

3 4 V= 230. andropogonis
Teliospore pedicels typically more than 100u
1ONZe e vt vetenaneseannnenannnn 231. stipae

. Teliospores conically attenuate, apical wall

12-22u thicr (86)

. Teliospores not so attenuate, apical wall usually

12y or less (87)

. Urediniospores mostly 27-31u diam.......... 232. changtuensis
. Urediniospores mostly 30-36 x 27=31H...cuurnenn 233. harryana
. Teliospore pedicels typically less than 80u long (88)

. Teliospore pedicels typically 100u or more (94)
. Teliospores mostly 16-21u wide (89)
. Teliospores mostly more than 20p wide (90)

. Teliospores mostly 30-bhy long............. 230. andropogonis
. Teliospores mostly 40-50u long............ 23k, phaenospermae
. Urediniospores mostly less than 30u long (91)

. Urediniospores mostly 30u or more long (93)
. Teliospore pedicels fragile, usually broken near

the hilUm. . e it it eeeenenenseeneoeeennnns 235. flavescens

. Teliospore pedicels usually collapsing laterally,

but persistent (92)

. Teliospore wall golden brown, apical wall mostly

U thiCK. s e iiieieneneanennnnn 236. polypogonis

. Teliospore wall chestnut-brown, apical wall

mostly T-10u thick...... ..o 237. amphigena

. Urediniospores mostly 30-37 x 24-28p; telio-

spores chestnut, mostly L0-50u long....o.... 238. crandallii

. Urediniospores mostly 30-34 x 26-30p telio-

spores pale golden, mostly 42-60u long........ 239. moyanoi

. Teliospore pedicels thin-walled, collapsing

laterally or not (95)

. Teliospore pedicels thick-wall, mostly remaining

terete (98)

. Urediniospores mostly 23-26u long; teliospore

pedicels to 17510 1ONG. v et eiennnneennnnnnns 231. stipae

. Urediniospores larger; teliospore pedicels to 115u

long (96)
. Urediniospore wall 1.5-2 or -2.5u thick (97)
. Urediniospore wall 3-Lu thick.............. 2L40. distichlidis
. Urediniospores mostly 26-30 X 22-20U.ctarnnennnn 217. monoica
. Urediniospores mostly 32-39 x 29-36p........ 2h1. durangensis
. Teliospores mostly 50-T0u long.......eenenn 242, lasiagrostis
. Teliospores 60u or less long (99)

. Urediniospore wall about 2y thick (100)

. Urediniospore wall mostly 2.5-3.5u thick...... 243, trebouxii

lOO Urediniospores mostly 26-33 x 22-26u; telio-
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100. Urediniospores 26-28u diam; teliospores

50-58 X 20=231. et ttnnternanceeanaoeanas 2k5. psammochloae

GROUP VII: Uredinia aparaphysate, urediniospores verrucose,

n

=wwn

=

10.
11.

11.
12.

12.
13.
13.
1k,
1k.

15.

germ pores equatorial.

Teliospore wall finely punctate, pedicels to
351 LM e v e vsvecacaesssssosasnnnnenns 2L6. cagayanensis
Teliospore wall smooth, pedicels 50u or more long (2)
Teliospores predominantly
l-celled...e e rieanans 252. esclavensis var. unicellula
Teliospores typically 2-celled (3)
One-celled teliospores ~~mmon bu% not predominant (L)
One-celled teliospores only occasionally produced (6)
Teliospores ellipsoid, mostly 20u or less
Widee s o tiiiiiinennnn 247, infuscans
Teliospores broadly ellipsoid, mostly more than
20u wide (5)
Apical wall of teliospore nearly uniformly chestnut-

brown, mostly 6-8u thick.......covvu.. 2L8. anthephorae
Apical wall of teliospore conspicuously paler
externally, mostly 6-10u thick............. 2k9. miyoshiana

Teliospore pedicels typically less than 100u
long, mostly about 80u (7)
Teliospore pedicels typically or commonly
exceeding 100u (18)
Teliospores broadly ellipsoid, broadly rounded
apically (8)
Teliospores ellipsoid, narrowly rounded or acuminate
apically (13)
Teliospore pedicel thin-walled, usually collapsing (9)
Teliospore pedicel thick-walled, mostly terete (11)
Wall of teliospore gradually thickened

apically.cereecucnnns 248. anthephorae
Wall of teliospore abruptly thickened appically (10)

. Apical wall of teliospore uniformly brown,

amphispores lacking............ 250. cymbopogonis
Apical wall of teliospore paler externally,
amphisSPOreS COMMON. e et v e e vnsenss 251. cesatii
Teliospores mostly 28-36 x 22-27u; germ pores
he6, COMMONIY Suvvvrnrenennennennennnnn 252, esclavensis

Teliospores larger; germ pores mostly fewer (12)
Urediniospores 24-35u diam, wall 3.5u thick,

germ pores 2 OF 3.veeecasoens 253. eragrostidis-arundinaceae
Urediniospores mostly 21-31 x 21-25u, wall
2-2.5p thick, germ pores 3-5, mostly hW..... 254, redfieldiae

Urediniospores usually less than 26u long (1k4)
Urediniospore commonly to at least 30u long (15)
Urediniospores mostly 19-22 x 18-20u; teliospores

mostly 31-451 1ong. e eeernnrnrnnennennns 255. ellisiana
Urediniospores mostly 20-26 x 19-23p; teliospores

MOStLY 30-551 LONEe e tvvnvneneneaeennnens 256. cynodontis
Urediniospore wall 1.5-2u thick, wall of

teliospore pedicel thin.............ocutn 257. windsoriae
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15.
16.
16.
17.
17.
18.
18.
19.
19.
20.
20.
21.

21.

Urediniospore wall 2.5-3.5u thick; apical wall of
teliospore pedicel thick (16)

Teliospores mostly 40-50 x 18-23y, apical wall
mostly 6-12u thick (17)

Teliospores mostly 40-56 x 19-2Tu, apical wall

mostly 10-161 thicK..vevee i ennenens 258. crassapicalis
Sori in conspicuous, confluent, linear

SeriesS.eeiieiei i 259. daniloi

Sori not in suUCh SerieS....vievevnivnnvnns 260. pseudocesatii

Urediniospores mostly 23-26 x 20-2Lyp, wall near
chestnut-brown; teliospore wall clear
chestnut...oveeeninennnnnn, 261. schoenanthi
Urediniospores mostly more than 26u long, golden or
cinnamon-brown; teliospore wall deep chestnut (19)
Urediniospores 26-28u diam; teliospores 37-53
X 18-3200 e 262. danthoniae
Urediniospores attaining at least 30u in length (20)
Urediniospores mostly 25-33 x 18-23u, wall 2.5-3u;
teliospores mostly L0-58
X 20-2TUeeueennn 263. aristidae var. aristidae
Urediniospores mostly 23-30 x 21-26u (21)
Urediniospore wall 2.5-4.5u thick; teliospore

side wall 3-L.Su..vuveinonn. 263. aristidae var. chaetariae
Urediniospore wall 2.5-3.5u thick; teliospore
side wall 2-3.5p thick..eevvrerninenenennn. 26L. aeluropodis

GROUP VIII: Uredinia aparaphysate, urediniospores

[OXNV, AV, BE gl g 93]
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verrucose, germ pores scattered.

Telia covered by the epidermis, teliospore
pedicels ShOTrt..ueeieenirienenennennnnnnn 265. abramoviana
Telia exposed; teliospores pedicels long (2)

* Urediniospore wall colorless or nearly so,

labrynthiformly rugose; teliospore pedicels
B0 1351 LONE e e ettt ettt ettt i 266. pazensis
Urediniospore wall at least golden, not rugose (3)
Urediniospore wall with rod-like papillae;
teliospore pedicels about 60u
1ong.veeenn.. 267. polliniae-quadrinervis
Urediniospore wall finely verrucose (L)
Teliospore pedicels typically less than 100u long (5)
Teliospores typically exceeding 100u (9)
Urediniospores mostly 29-34 x 25-28u........... 268. setariae
Urediniospores 19-26 x 20-25u (6)
Urediniospore pores 4-6, wall 1.5-2.5u; telio-
spores mostly 25-3k x l9-2hu, pedicels thick-
1= T = S PR 269. leptochloae
Urediniospore pores 6-8, wall mostly 2-3u (T)
Teliospore pedicels thin-walled, spores mostly
30-36 x 19-2hu. it 270. chihuahuana
Teliospore pedicels thick-walled (8)
Teliospores mostly 31-36 x 22-25p, pedicels

colorless..eeeeenean, et et e e 271. pseudoatra
Teliospores mostly 30-46 x 21-2hy, pedicels
brownish.....oieeiiieniineeeen. 272. morigera



10.

10.

Urediniospores mostly 20-2Lu diam, germ pores

mostly 3, 4 or 5, equatorial, plus 1 or 2
apical............. e e «....273. subnitens
Urediniospores slightly or much larger, germ

pore arrangement different (10)

Urediniospores mostly 20-26 x 19-26u; telio-

spores mostly 26-45 x 19-261. . v.viiinininnnn. 27h. opuntiae
Urediniospores mostly 32-45 x 18-23u; telio-
spores mostly L0-55 x 21-2Th..eveiineernennnnnn. 275. tarri

GROUP IX: Uredinia and urediniospores unknown, or

oo Oy o\ Ul

o

10.
10.
11.
11.
12.
12.

13.

lacking in the life cycle (opis-forms).

Teliospores frequently 3- or lY-celled, wall
uniformly 2-3u or to Ly at apex.......... 276. miscanthicola
Teliospores typically 2-celled or occasionally
with l-celled spores admixed (2)
Telia covered, teliospore pedicels very
short............. 277. lavroviana
Telia exposed (3)
Telia with capitate paraphyses, spore pedicels
short...... e ve....278. achnatheri-sibirici
Telia without paraphyses, spore pedicels mostly long (4)
Telia elongate, several mm to several cm long,
usually as wide as the leaf, deeply pulvinate (5)
Telia not elongate, more or less circular, may be
deeply pulvinate (8)
Apex of teliospore rostroid, to T6u
long...........279. longirostroides
Apex of teliospore not rostroid (6)
Pedicels thin-walled, fragile, broken near

the SpOre. . vi ittt ittt iiiiiinennns 280. avocensis
Pedicels thick-walled, persistent, to 200u long (7)
Aecia associated with telia; autoecious...... 281. graminella
Aecia not associated, hetercecious......... 282. interveniens

Teliospore pedicels less than 100u long

or typically broken shorter (9)
Teliospore pedicels commonly much exceeding
100u, thick-walled, persistent (12)
Telia on stems and inflorescence, spores

g0lden DrOWN. . oot erenerneensrsacessnansns 283. bewsiae
Telia on leaves, spores chestnut-brown (10)
Teliospore pedicels brown......oveveeveneennn. 28L. phaeopoda

Teliospore pedicels colorless or yellowish (11)
Teliospores mostly 30-3k x 21-25u, side wall

mostly 2-3u thicK...ee i ieenenennnnnn, 285. fushunensis
Teliospores mostly 28-43 x 12-20yu, side wall
mostly 1-1.5u thick.e..vveveenennnn. 286. festucae-ovinae

Teliospores ellipsoid or oblong-ellipsoid, the
apex broadly rounded (13)
Teliospores fusiform or fusiform~ellipsoid, the
apex narrowly round or accuminate (1k)
Side wall of teliospore uniformly 2.5-3.5u thick,
uniformly pigmented......veeeeveeerneenins .287. oryzopsidis
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13.
1k,

1k,
15.

15.

84

Side wall of teliospore conspicuously unilaterally
thickened, pigmentation paler externally....... 288. tenella
Teliospore side wall usually obviously
unilaterally thickened, apical wall
2 T 2 T DA 289. flammuliformis
Teliospore side wall slightly or not unilaterally
thickened, apical wall much thinner (15)
Apex of teliospore mostly long accuminate, the

apical wall 17-34y thick..veeereueenn... 290. nigroconoideae
Apex of teliospore less extended, the apical wall
mostly 14-22p thick........v.........291. brachystachyicola




Figure 20

1. PUCCINIA CHAETOCHLOAE Arth. Bull. Torrey Bot. Club
34:585. 1907. Fig. 20.

Uredo chaetochloae Arth. Bull. Torrey Bot. Club 33:518.
1906.

Puccinia maublancii Rangel Arch. Mus. Nac. Rio de
Janeiro 18:159. 1916.

Aecia unknown. Uredinia amphigenous, rather long capped

by the epidermis, cinnamon-brown, with inconspicuous, colorless

or yellowish, thin-walled paraphyses; spores (26-)30-42(-50)
x (19-)22-28(-30)u, mostly oval or oblong and commonly

angular, wall 2u thick, golden or cinnamon-brown, echinulate,

pores 3 or 4, equatorial. Telia blackish, covered by the
epidermis, without paraphyses; spores (28-)32-L0(-L45) x
(17-)20-26u, mostly clavate or oblong-ellipsoid, usually
angular, wall 1.5u thick at sides, 2-4u apically, chestnut-
brown, smooth, pedicels yellowish or golden, thin-walled
and commonly collapsing, to 25p long, persistent.

Hosts and distribution: Ixophorus unisetus (Presl)
Sclecht., species of Paspalum, Pennisetum spicatum (L.)
Koern., Setaria geniculata Beauv., S. macrosperma (Scribn.
& Merr.) Schum: southern U.S.A. to the Dominican Republic,
Mexico, Venezuela, and Brazil.

Type: Holway, on Setaria macrosperma, Miami, Florida
(PUR).

85



Figure 21

2. PUCCINIA STENOTAPHRI Cumm. Bull. Torrey Bot. Club
87:40. 1960. Fig. 21.

Uredo stenotaphri H. Syd. & P. Syd. Ann. Mycol. T:5kk.
1909.

Aecia unknown. Uredinia amphigenous, yellowish to
cinnamon-brown, with yellowish to hyaline, usually moderately
(1.5-3u) thick-walled, cylindric, peripheral paraphyses;
spores (28-)30-L40(-L46) x (22-)25-28(-30)n, mostly oval or
ellipsoid, wall 1.5u thick, golden to cinnamon-brown,
echinulate, pores 4 or 5, equatorial. Telia blackish,
long-covered, without paraphyses; spores (37-)L4L-60 x
19-26yu, mostly clavate or oblong-clavate, wall 1.5u thick
at sides, 2.5-4(-5.5)u apically, chestnut-brown, smooth;
pedicels brownish, thin-walled but mostly not collapsing,
to 15u long, persistent.

Hosts and distribution: Pennisetum hordeoides (Lam.)
Steud., P. setosum (Swartz) L. Rich., Stenotaphrum dimidiatum
(L.) Brongn., S. secundatum (Walt.) O. Ktze.; Stereochlaena
cameronii (Stapf) Pilger: India, Portuguese East Africa,
Mauritius, Puerto Rico, and Florida (U.S.A.).

Type: Wiehe No. 115, on S. dimidiatum, Mauritius
(PUR; isotype IMI).
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Figure 22

3. PUCCINIA OAHUENSIS Ell. & Ev. Bull. Torrey Bot. Club
22:435. 1895. Fig. 22.

Uredo digitariaecola Thuem. Myc. Univ. No. 20L41. 1882.

Uredo digitariae-ciliaris Mayor Bull. Soc. Neuchatel.
Sci. Nat. L1:101. 191k.

Uredo duplicata Rangel Arch. Mus. Nac. Rio de Janeiro
18:160. 1916.

Puccinia digitariae Pole Evans Ann. Bolus Herb. 2:111.

1917.

Uredo syntherismae Speg. An. Mus. Nac. Hist. Nat. Buenos
Aires 31:46. 1922,

Aecia unknown. Uredinia mostly on abaxial surface,
yellowish brown, pulverulent, with hyaline, thin-walled,
mostly incurved, usually clavate paraphyses; spores
(23-)25-32(-L0) x (18-)20-25(-28)u, mostly oval or
obovoid, wall 1.5u thick, golden or light cinnamon-brown,
echinulate, pores (3-)4 or 5(-6), equatorial or in some
specimens tending to be scattered. Telia blackish, long-
covered, with scant peripheral brownish paraphyses; spores
(27-)35-45(-52) x (12-)16-22(-26)u, clavate, obovoid-
clavate, or oblong, wall 1-1.5(-2)u thick at sides, 2-5(-T)u
apically, chestnut-brown, smooth; pedicels hyaline to
brownish, thin-walled and collapsing or not, to 20u, persistent.

Hosts and distribution: On species of Digitaria:
circumglobal in warm regions.

Type: Heller No. 1976, on unknown grass (=D. pruriens),
Oahu, Hawaii (NY; isotype PUR).

Cummins (Bull. Torrey Bot. Club T70:517-530. 1943)
published a photograph of teliospores of the type.
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Figure 23

., PUCCINIA CHASEANA Arth. & Fromme Torreya 15:26k4.
1915. Fig. 23.

Aecia unknown. Uredinia amphigenous, cinnamon-brown,
with inconspicuous, peripheral, colorless, thin-walled,
incurved, mostly clavate paraphyses; spores (24-)26-30(-33)
x (18-)20-25yu, mostly oval, wall 1.5u thick, golden to
cinnamon-brown, echinulate, pores (3-)4, equatorial. Telia
blackish, covered by the epidermis, without paraphyses;
spores (33-)36-45(-48) x (16-)18-21(-25)u, mostly angularly
clavate, wall 1-1.5u thick at sides, 2.5-5u apically,
chestnut-brown, smooth, pedicels yellowish, thin-walled and
often collapsing, to 15u long, persistent.

Hosts and distribution: Anthephora hermaphrodita (L.)
Kuntze: Jamaica and Cuba to Guatemala and Colombia.

Type: Lloyd No. 1118, Jamaica (PUR).
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Figure 24

5. PUCCINIA DOLCSA Arth. & Fromme Torreya 15:262. 1915
var. dolosa Fig. 2k.

Aecia unknown. Uredinia amphigenous or mostly on
abaxial surface, pale cinnamon-brown; paraphyses mostly
cylindrical, colorless, inconspicuous; spores (19-)2L4-29
x (17-)20-24u, mostly obovoid, triangular in end-view,
wall 1-1.5u thick, golden or pale cinnamon-brown, finely
echinulate, germ pores 3, equatorial, in the angles. Telia
covered by the epidermis, blackish brown, inconspicuous;
spores (27-)34-L0o(-44) x (17-)23-26u, variable and often
angular, mostly oblong or oblong-clavate, wall 1-1.5u
thick at sides 2-Lyu apically, very brittle, chestnut-brown,
smooth; pedicels yellowish, thin-walled and mostly collapsing
to 45u long, often broken much shorter.

Hosts and distribution: On species of Paspalum:
Southern United States southward to Puerto Rico, Panama,
Venezuela, and Bragzil.

Type: E. W. D. Holway No. 3056, on P. tenellum,
Guadalajara, Mexico, 25 Sept. 1903 (PUR).

PUCCINIA DOLOSA Arth. & Fromme var. circumdata (Mains)
Ramachar & Cumm. Mycopathol. Mycol. Appl. 25:13. 1965.

Puccinia circumdata Mains Carnegie Inst. Wash. Publ.

461:101. 1935.

Urediniospores (23-)25-29(-32) x {17-)19-22(-23)u,
oval or obovoid, triangular in end view, wall 1-1.5u thick,
golden or light cinnamon-brown, echinulate, pores 3,
equatorial, in the angles. Teliospores (25-)27-34 x
(17-)20-24y, variable, usually angular and mostly cblong
or oblong-ellipsoid, wall 1-1.5u at sides, 2-3u apically.

Hosts and distribution: Panicum fasciculatum Swartz,
P. parvifolium Lam.: Puerto Rico to Cuba, Mexico, Panama,
Brazil, and Texas (U.S.A.).

Type: Swallen No. 2592, Yucatan, Mexico (MICH; isotype
PUR).
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PUCCINIA DOLOSA Arth. & Fromme var. catervaria (Cumm.)
Remachar & Cumm. Mycopathol. Mycol. Appl. 25:1k. 1965.

Puccinia catervaria Cumm. Mycologia 34:679. 19L2.

Urediniospores (23-)25-29(-31) x (19-)21-2hu, oval or
obovoid, wall 1.5-2u thick, cinnamon-brown, echinulate,
pores L4, equatorial. Teliospores 26-33 x (18-)20-23y,
mostly ellipsoid or oblong-ellipsoid and usually angular,
wall 1-1.5u thick at sides, 2-3.5u apically.

Hosts and distribution: Setaria geniculata (Lam. )
Beauv.: Bolivia.

Type: Holway No. 348 (Reliq. Holw. No. 53), Cochabamba,
Bolivia (PUR).

What appears to be the same fungus has been collected on
an unknown grass in Nayarit state, Mexico.

PUCCINIA DOLOSA Arth. & Fromme var. biporula Ramachar
& Cumm. Mycopathol. Mycol. Appl. 25:1k. 1965.

Urediniospores (22-)23-27(-29) x (16-)17-21(-22)y,
ellipsoid or obovoid, wall 1.5-2u thick, cinnamon-brown,
echinulate, pores 2, rarely 3, equatorial. Teliospores
(22-)26-32(-34) x (17-)18-22u, ellipsoid or oblong-ellipsoid,
wall 1.5-2u thick at sides, 2-3.5u apically.

Hosts and distribution: Setaria grisebachii Fourn.:
Mexico.

Type: Cummins No. 63-174, Tamaulipas State, Mexico (PUR).

In 1942, Cummins (Mycologia 34:669-695) published photo-
graphs of teliospores of the types of the first 3 varieties
(as species).
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Figure 25

6. PUCCINIA AESTIVALIS Diet. Bot. Jahrb. 34:585. 1905.
Fig. 25.

Uredo ogaoensis Cumm. Mycologia 33:150. 19kl.

Aecia unknown. Uredinia on abaxial leaf surface,
cinnamon-brown, with colorless to golden, capitate para-
physes, wall thickened apically to L-8yu, the stipe commonly
thick-walled; spores 20-25(-28) x (16-)18-21(-23)u, mostly
oval, wall 1.5u thick, cinnamon-brown, echinulate, germ
pores 4, equatorial; amphispores (23-)26-32(-35) x
(16-)20(-23)u, obovoid or pyriform, wall 2-3u thick,
chestnut-brown, echinulate, pores 3(k4), equatorial. Telia
cinnamon-brown, compact, exposed; spores (25-)29-40(-43) x
11-16u, oblong or oblong-ellipsoid, wall 2u thick at sides,
L-8y apically, pale golden, smooth, pedicels yellowish,
thin-walled, and collapsing, to 20u long; spores germinate
without a dormant period.

Hosts and distribution: Species of Microstegium: Japan
to Sumatra and New Guinea.

Type: Nambu, on Pollinia nuda (=Microstegium nudum
(Trin.) (A. Camus), Tokyo (S).
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Figure 26

7. PUCCINIA GARNOTIAE T.S. Ramak. & Sund. Indian Phytopathol.
6:30-31. 1953. Fig. 26.

Aecia unknown. Uredinia on abaxial leaf surface,
cinnamon-~-brown or darker, with mostly obovoid paraphyses,
mostly 35-50 x 15-25u, wall 1-1.5(-2)1 thick, colorless;
spores (25-)28-33(-L40) x (19-)21-24(-26)n, mostly obovoid
or broadly ellipsoid, wall 1.5(-2)u thick, cinnamon-brown
or slightly darker, echinulate, germ pores (4)5(6), equatorial.
Telia on abaxial surface, erumpent but usually capped by a
loose or partially attached piece of epidermis, about
cinnamon-brown, compact; spores (38-)43-68(-75) x (16-)18-22
(=24)yu, ellipsoid or nearly cylindrical, wall lu thick at
sides, 3-4(-5)u apically by a small umbo or papilla, golden
brown or pale chestnut-brown, smooth; pedicels. colorless,
thin-walled, mostly 20-25u long.

Type: Ramakrishnan and Sundaram, on Garnotia arundinaces
Hook., Burliar (Nilgiris), India (Herb. Mycol. No. 2830,
MS; isotype PUR). Known only in India.

Teliospores of the type, collected 23 Mar. 1953, are
germinating.
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Figure 27

8. PUCCINIA ANGUSII Cumm. Mycologia 5T7:818. 1965.
Fig. 27.

Aecia unknown. Uredinia abaxial, yellowish brown,
paraphyses capitate, (12-)15-20(-26)u diam apically,
wall 3-Tu thick apically, colorless or golden; spores
24-28(-32) x (19-)20-24(-26)u, obovoid or broadly ellipsoid,
wall 1-1.5(-2)u thick, echinulate, germ pores (3)k(5),
equatorial; amphisporic uredinia blackish brown, paraphysate;
spores (26-)28-34(-36) x (21-)24-28(-30)u, obovoid or
globoid, wall 3-by thick laterally, 3-7(-9)u apically,
verrucose-echinulate, dark chestnut-brown, germ pores
(3)4(5), equatorial. Telia abaxial, blackish brown,
compact, early erumpent; spores (27-)32-L0 x (17-)20-24(-26)u,
wall 1-2(-2.5)n thick at sides, (2-)2.5-4(-5)u at apex,
chestnut-brown, smooth; pedicels yellowish, persistent, to
30 long.

Hosts and distribution: Danthoniopsis pruinosa C. E.
Hubb: Mt. Shimabala, N. Rhodesia, Angus No. M11LL (PUR;
isotype IMI).

P. angusii is distinctive because of the amphispores.
A photograph of spores of the type was published with the
diagnosis.
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9. PUCCINIA KUEHNII Butl. Ann. Mycol. 12:82. 191k.

Uromyces kuehnii Krueger Ber. Versuchs Stat. f.
Zuckerrohr West-Java, Kagot-Tegal 1:120. 1890 (based on
uredinia).

Uredo kuehnii (Krueger) Wakk. & Went in De Ziekten van
het suekerviet Java, Lieden, P. 1Lk. 1898.

Aecia unknown. Uredinia amphigenous or only hypophyllous;
cinnamon or yellowish brown, with inconspicuous, peripheral,
cylindric or capitate, thin-walled, hyaline or pale brownish
paraphyses; spores (25-)30-L43(-L48) x 17-26u, mostly obovoid
or pyriform, wall 1.5-2.5u thick at sides, often thickened
to 5u at the apex, golden or connamon-brown, echinulate,
pores 4 or 5, equatorial. Telia small, blackish, early
exposed; spores 25-40 x 10-18u, mostly oblong-clavate with
rounded apex, wall not thickened apically (1.5u ?), smooth,
yellowish (immature ?); pedicel hyaline, short.

Hosts and distribution: Saccharum arundinaceum Retz.,
S. officinarum L., S. narenga Wall., S. spontaneum L.,
Sclerostachya fusca (Roxb.) A. Camus: Africa to India,
Australia and Japan.

Type: Butler, on Saccharum spontaneum, Bassein, Burma
(HC10).
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Figure 28

10. PUCCINIA LOUDETIAE Wakef. & Hansf. Linn. Soc. London,
Session 161, 1948-49: 183. 1949. Fig. 28.

Puccinia trichopterygis Wakef. & Hansf. E. African Agr.
J. 3: 323. 1938, nom. nud.

Aecia unknown. Uredinia mostly abaxial, paraphyses
capitate, 10-17(-20)n diam apically, wall 2-T(-12)u thick
at apex; spores (24-)26-35(-37) x (16-)20-26(-28)u, ellip-
soid or obovoid, wall 1.5-2u thick, cinnamon- or dark cinnamon-
brown, echinulate, pores 3(4), equatorial. Telia abaxial,
dark brown, compact, exposed but not conspicuous; spores
(28-)30-Lko(-L2) x (1k-)17-20(-23)u, mostly ellipsoid or
elongate-obovoid, wall uniformly 1-1.5u thick or very
slightly thicker apically, golden brown or clear chestnut-
brown, smooth; pedicels yellowish, thin-walled, persistent,
to 30u long.

Hosts and distribution: Loudetia arundinacea (Hochst.)
Steud., L. kagerensis (K. Schum.) C. E. Hubb., L. flammida
(Prin.) C. E. Hubb.: Sierra Leone and Uganda.

Type: Hansford No. 1174, on Loudetia flammida (as L.
phragmitoides), Uganda (K).

The uniformly thin walls of the teliospores distinguish
P. loudetiae.

95



Figure 29

11. PUCCINIA CACAO McAlp. Rusts of Australia p. 117.
1906. Fig. 29.

Uredo rottboelliae Diet. Bot. Jahrb. 32:52. 1902.
Uredo mira Cumm. Bull. Torrey Bot. Club 70:528. 19k3.

Aecia (Aecidium manilense Arth. & Cumm.) systemic in
species of Hygrophila; spores 2L-31 x 18-26y, wall hyaline,
2-2.5u thick, verrucose. Uredia and telia amphigenous in
leaves. Uredinia nearly chestnut-brown, with variable,
peripheral, straight or incurved, hyaline paraphyses, wall
uniformly 2-3p thick or often greatly thickened apically;
spores (29-)32-40(-42) x 23-29u, mostly broadly ellipsoid
or obovoid, wall 2-2.5p thick, dark cinnamon- or light
chestnut-brown, echinulate, pores 3, rarely 4, equatorial.
Telia not seen; spores in the uredinia 30-39 x 18-22y,
mostly ellipsoid or obovoid, wall uniformly 2-2.5u thick,
chestnut-brown, smooth; pedicels thin-walled, hyaline,
collapsing and deciduous.

Hosts and distribution: Hackelochloa porifera (Hack.)
Rhind, species of Hemarthria: Argentina to Africa, India,
Australia, and Japan.

Type: Robinson, on Rottboellia compressa (=Hemarthria
compressa (L. f.) R. Br., Australia (MEL).

Thirumalachar and Narasimhan (Mycologia L46:222-228.
1954) proved the life cycle by inoculation.
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Figure 30

12. PUCCINIA SUBLESTA Cumm. Ann. Mycol. 35:99. 1937.
Fig. 30.

Aecia unknown. Uredinia on abaxial leaf surface,
cinnamon-brown, with yellowish to golden, capitate para-
physes, the wall uniformly 1.5-3u thick, spores 19-25 x
15-19u, ellipsoid or obovoid, wall 1.5-2u thick, cinnamon-
brown, echinulate, pores 3 or usually 4, equatorial.
Teliospores in the uredinia 24-28 x 18-20u, mostly oval
or oblong-obovoid, wall 2y thick at sides, 3-3.5u apically,
chestnut-brown, smooth; pedicels colorless, thin-walled,
collapsing, to 25p long but usually broken near the spore.

Hosts and distribution: Isachne beneckii Hack.: the
Philippines.

Type: Clemens No. 7730, Mt. Pinatubo, Luzon (PUR).
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Figure 31

13. PUCCINIA BENGUETENSIS H. Syd. Ann. Mycol. 15:1Tk.
1917. Fig. 31.

Puccinia polliniae-imberbis Hirat. f. J. Japan. Bot.

13:248. 1937.

Puccinia microstegii Saw. Taiwan Agr. Res. Inst. Rept.
86:61. 1943. Nomen nudum.

Aecia unknown. Uredinia on abaxial leaf surface,
cinnamon-brown, with yellowish to golden, capitate para-
physes, the wall thin in the stipe, 3-8u apically; spores
(20-)23-30(~33) x (16-)19-22(-25)u, mostly oval or obovoid,
wall 1.5-2u thick, cinnamon-brown, echinulate, germ pores
k-6, usually 4 or 5 equatorial and 1 apical. Telia blackish
brown, exposed, compact; spores 24-33(-38) x (16-)18-21(-23)u,
mostly obovoid, wall 1.5u thick at sides, 2-4(-5)u apically,
chestnut-brown, smooth; pedicels thin-walled, usually
collapsing, yellowish to brown, to 4Ou long, persistent.

Hosts and distribution: Species of Microstegium: China
Taiwan, and the Philippines.

Type: Clemens No. 9272, on Pollinia sp. (=Microstegium,
probably vimineum (Trin.) A. Camus), Pauai, Luzon, Philippines.
(S.; isotype BPI).

Cummins published a photograph of teliospores of the type
(Urediniana 4: Plate III, Fig. 19. 1953).
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Figure 32

14, PUCCINIA MICROSPORA Diet. Bot. Jahrb. 27:101. 1905.
Fig. 32.

Aecia unknown. Sori mostly in abaxial surface of leaves,
seriate. Uredinia cinnamon-brown, with hyaline or pale
golden, capitate paraphyses, the apical wall 6-18u thick;
spores (21-)23-27(-29) x 16-21(-23)u, mostly oval or
obovoid, wall 1.5-2u thick, cinnamon-brown, echinulate, pores
4(5), equatorial. Telia blackish brown, compact, early
exposed; spores (25-)28-35(-38) x (14-)16-21(-23)y apically,
smooth, chestnut-brown; pedicels brown, thin-walled but
usually not collapsing, persistent, to 20u long.

Hosts and distribution: Andropogon sp. (probably
Erianthus), Erianthus angustifolius Nees, E. trinii Hack.,
Hemarthria japonica (Hack.) Roshevitz, Imperata brasiliensis
Trin., I. cylindrica (L.) Beauv., I. exaltata Brogn., I.
hookeri Rupr., I. tenuis Hack., Rottboellia exaltata L. f.:
Brazil and the southwestern United States to Japan, China,
and Borneo.

Type: Nambu, on Rottboellia compressa var. Jjaponica
(=Hemarthria japonica), Tokyo, Japan (8).

Cummins published a photograph of teliospores of the type
(Uredinia 4: P1. I, Fig. 3. 1953).

Aecia unknown. Sori mostly in abaxial surface of leaves,
seriate. Uredinia cinnamon-brown, with hyaline or pale
golden, capitate paraphyses, the apical wall 6-18u thick;
spores (21-)23-27(-29) x 16-21(-23)u, mostly oval or
obovoid, wall 1.5-2u thick, cinnamon-brown, echinulate, pores
4(5), equatorial. Telia blackish brown, compact, early
exposed; spores (25-)28-35(-38) x (1L4-)16-21(-23)u, mostly
obovoid or oblong-obovoid, wall 1.5u thick at sides, 2-3(-5)u
apically, smooth, chestnut-brown; pedicels brown, thin-walled
but usually not collapsing, persistent, to 20u long.
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Figure 33

15. PUCCINIA THIENSIS Huguenin Bull. Trim. Soc. Mycol.
France 83(1967): 950. 1968. Fig. 33.

Aecia unknown. Uredinia on abaxial leaf surface, in
linear series, cinnamon-brown, paraphyses capitate, the
head 12-20u wide, wall thin in the stipe, 10-15u thick in
apex, colorless to golden; spores (24-)26-32(-34) x (19-)21-25
(-27)u, mostly obovoid, wall 1.5-2u thick, cinnamon-brown,
some spores chestnut-brown and with a wall 2.5-3u thick,
echinulate, germ pores (3)4(5), equatorial. Telia on
abaxial surface, blackish brown, early exposed, compact;
spores (26-)30-40(-42) x (16-)19-22(-2k)u, mostly obovoid,
wall (1-)1.5(-2)u thick at sides, gradually thickened
apically to 2-3(-L4)yu, chestnut-brown, smooth; pedicels
brown, persistent, thick-walled, mostly 20u or less long.

Hosts and distribution: Paspalum orbiculare G. Forst.:
New Caledonia.

Type: Collector not stated, Forét de Thi (New Caledonia
No. 66046 isotype PUR).

The species is similar to P. microspora, but has larger
spores.
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16. PUCCINIA ARUNDINELLAE-SETOSAE F. L. Tai Farlowia 3:11k.
1947,

Aecia unknown. Uredinia amphigenous, seriately arranged,
paraphyses capitate or clavate, wall (according to Tai's
Fig. 6) thin at sides, thick (to 12p ?) apically, brownish;
spores ovate or subglobose (obovoid as illustrated), 21-30
x 18-21y, wall uniformly 2-2.5u thick, echinulate, chestnut-
brown, germ pores 3-5, equatorial. Telia similar but
pulvinate, blackish; spores ellipsoid or ovate-oblong,

30-43 x 16-21y, wall 1.5u thick at sides, 2-Lu at apex,
chestnut-brown, smooth; pedicel short, chestnut-brown;
l-celled spores intermixed.

Hosts and distribution: Arundinella setosa Trin.:
Kunming, China, Tai No. 1939 (type presumably in Plant
Pathology Herbarium, Institute of Agricultural Research,
National Tsing Hua University).

The description is adapted from the Latin diagnosis. Tai
also listed Nos. 7575 and 7611 on A. setosa and No. 7543
on Sporobolus indicus.
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Figure 3k

17. PUCCINIA MELANOCEPHALA H. Syd. & P. Syd. in Sydow &
Butler Ann. Mycol. 5:500. 1907. Fig. 3h.

Puccinia erianthi Padw. & Khan Imp. Mycol. Inst. Kew
Mycol. Papers 10:32-33. 19Lk.

Aecia unknown. Uredinia on abaxial leaf surface,
cinnamon-brown, with capitate, colorless to golden para-
physes, the wall 1.5-3p thick in the stipe, 3-Tu apically;
spores (25-)28-33(-36) x 18-23(-25)u; mostly obovoid, wall
1.5y thick, cinnamon-brown, echinulate, germ pores 4 or 5,
equatorial. Telia on abaxial surface, exposed, blackish
brown; spores (29-)30-43(-54) x (15-)17-21(-23)u, mostly
clavate, wall 1.5-2u thick at sides, 3-4(-6)u apically,
chestnut-brown, smooth; pedicels thin-walled but usually
not collapsing, brown, to 12u long.

Hosts and distribution: Erianthus ravennae (L.) Beauv.
?, E. rufipilis (steud.) Griseb., Saccharum officinarum L.:
India and China.

Type: Butler, on Arundinaria sp. (=error for Erjianthus
probably ravennae) (S).

The only specimen with telia is annotated "Uredo previously
sent (No. 512)" and date and locality are the same. The
type in S was not numbered.

An inflorescence in No. 512 was identified by John R.
Reeder as certainly Erianthus and probably E. ravennae.
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Figure 35

18. PUCCINIA ARTHRAXONIS-CILIARIS Cumm. Uredineana 4:16.
1953. Fig. 35.

Uredo arthraxonis-ciliaris P. Henn. Hedwigia Yy7:251.
1908.

Aecia unknown. Uredinia on abaxial leaf surface,
yellowish to yellowish brown, with cylindrical, clavate
or clavate-capitate paraphyses, usually incurved, colorless
or yellowish, the wall 2-3u thick or thickened to ku
apically; spores (20-)23-30 x (16-)18-23u, mostly oval or
obovoid, wall 1.5u thick, yellowish brown, echinulate,
germ pores 4 or 5, equatorial. Telia on abaxial surface,
exposed, blackish brown, spores (34-)38-48 x 20-25(-27)u,
mostly oblong-clavate, wall 1.5u thick at sides, 3-5u
apically, chestnut-brown, smooth; pedicels brownish, thin-walled
but usually not collapsing, persistent, to 20u long.

Hosts and distribution: Arthraxon hispidus (Thunb.)
Merr., A. quartinianus (A. Rich.) Nash, A. mauritianus
Stapf: Uganda and Mauritius to India, New Guinea, the
Philippines, China, and Japan.

Type: Ramos No. 7021, on A. hispidus, Luzon, the Philippines
(PUR).

A photograph of teliospores of the type was published
by Cummins (Uredineana 4: P1. II, Fig. 9. 1953).
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19. PUCCINIA VIRGATA Ell. & Ev. Proc. Acad. Philadelphia
1893:154. 1893. Fig. 36.

Figure 36

Caeoma andropogi Schw. Trans. Amer. Phil. Soc. II.
k:290. 1832.

Puccinia clavispora Ell. & Barth. Erythea: h:79. 1896.

Uredo alabamensis Diet. in Atkinson Bull. Cornell Univ.
3:22. 1897.

Aecia unknown. Uredinia chestnut-brown, amphigenous,
with golden brown, clavate or capitate paraphyses, wall
1.5-3u thick in stipe, 3-9u apically; spores 31-40(-43) x
(16-)20-27(-30)u, mostly obovoid, wall 2-3u thick, often
3-6u apically, chestnut-brown apically, usually paler
below, echinulate, pores 4(5), equatorial. Telia blackish
brown, compact, early exposed; spores (40-)45-60(-75) x
18-26y, mostly clavate, wall 1.5-2p thick at sides,
5-10(-12)u apically, chestnut-brown; pedicels thick-walled,
not collapsing, brown, to 20u long.

Hosts and distribution: Erianthus (?) sp., species of
Sorghastrum; northern U.S.A. to Mexico and Brazil.

Type: Bartholomew, on Panicum virgatum (error for
Sorghastrum nutans (L.) Nash, Kansas, (FH; isotype PUR).

Cummins (Uredineana 4: Plate II, Fig. 13, 1953) published
a photograph of teliospores of the type.

This and the following 3 species are similar in most
characters and perhaps could be treated as varieties.
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Figure 37

20. PUCCINIA MISCANTHI Miura Fl. Manchuria & E. Mongolia
Pt. 3:302. 1928. Fig. 37.

Puccinia miscanthicola Tranz. Conspectus Ured. U.S.S.R.
p. 93. 1939, not Tai & Cheo, 1937.

Aecia occur on species of Plantago; peridium short,
erose; spores (20-)22-27(-29) x (17-)20-2hy, from ellipsoid
to globoid, wall 1-1.5u thick, colorless or pale yellowish,
verrucose. Uredinia mostly on abaxial leaf surface, cinnamon-
brown, paraphyses capitate, wall 2-3u thick below, 6-10(-15)u
apically, colorless or becoming brown with age; spores (25-)
29-35(-38) x 19-26u, mostly obovoid, wall 1.5-2yu thick,
cinnamon- or dark cinnamon-brown, or the apex slightly darker,
echinulate, germ pores 4 or 5 equatorial. Telia mostly on
abaxial surface, early exposed, blackish, spores (32-)L0-60
(-70) x (1b4-)16-23y, mostly oblong-clavate, wall 1.5-2u
thick at sides, L-6yu apically, chestnut-brown, smooth;
pedicel thick-walled, not collapsing, brown to 15u long.

Hosts and distribution: Imperata cylindrica (L.)
Beauv., species of Miscanthus, Saccharum narenga wall.:
U.R.S.5. to China, Japan and the Philippines.

Type Miura, on Miscanthus sacchariflorus (Maxim.)
Hack., Teikaton, Manchuria, not seen.

This species has been treated as Puccinia eulaliae
Barcl. in much of the literature.
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Figure 38

21. PUCCINIA POSADENSIS Sacc. & Trott. in Saccardo Syll.
Fung. 21:691. 1912. Fig. 38.

Uredo andropogonicola Speg. Anal. Mus. Nac. Buenos
Aires 19:315. 1909.

Uredo venustula Arth. Mycologia 8:21. 1916.

Puccinia andropogonicola Speg. Anal. Mus. Nac. Buenos
Aires 19:299. 1909. (Dec.) not P. andropogonicola Hariot
& Pat. 1909 (May).

Puccinia venustula Arth. Mycologia 10:128. 1918.

Puccinia kaernbachii Arth. Bull. Torrey Bot. Club
k6:110. 1919.

Aecia unknown. Sori mostly in abaxial surface of leaves.
Uredinia dark cinnamon-brown, with pale golden to cinnamon-
brown, capitate paraphyses, the wall 2.5u thick in stipe,
5-10p thick in apex; spores (26-)28-33(-35) x 19-25u, mostly
obovoid, wall 1.5-2u thick, cinnamon-brown, usually darker
apically, echinulate, pores L4 or 5, equatorial. Telia
blackish brown, compact, early exposed; spores (33-)36-50(-58)
x (15-)17-20(-24)n, mostly elongate obovoid or oblong-
obovoid, wall 1.5-2u thick at sides, (4-)6-9u apically,
chestnut-brown, smooth; pedicels thick-walled, not collapsing,
brown, persistent, to 20u long, usually shorter.

Hosts and distribution: Species of Andropogon, Imperata
contracta (Kunth) Hitche. ?: southern United States to
Panama, Trinidad, and Argentina.

Type: Spegazzini, on Andropogon condensatus, Posada,
Argentina (LPS).
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Figure 39

22. PUCCINIA DAISENENSIS Hirat. f. Trans. Tottori Soc. Agr.
Sci. hk:36. 1932. Fig. 39.

Aecia unknown. Uredia in abaxial surface, cinnamon-
brown, with hyaline to golden, capitate paraphyses, wall
3p thick in the stipe, 6-9u apically; spores (2L4-)26-33
x (17-)19-23(-25)u, mostly oval or obovoid, wall 1.5u
thick, cinnamon-brown, echinulate, pores (3)4(5), equatorial,
Telia blackish brown, compact, early exposed, spores
35-56(~66) x 15-22u, mostly oblong-clavate or oblong, wall
1.5-2u thick at sides, T7-13u apically, chestnut-brown,
smooth; pedicels thick-walled, not collapsing, brown, to
15p long.

Hosts and distribution: Miscanthus oligostachyus Stapf:
Japan.

Type: Hiratsuka, on Miscanthus oligostachyus, Japan
(Herbarium Hiratsuka; isotype PUR).

Cummins published a photograph of teliospores of the type
(Uredineana L:P1. II, Fig. 11, 1953).
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Figure L0

23. PUCCINIA FRAGOSOANA Beltrén Mem. Roy. Soc. Espan.
Hist. Nat. 50:249. 1921. Fig. ho.

Uredo schizachyrii Doidge Bothalia 2:508. 1928.

Aecia unknown. Uredinia amphigenous, paraghyses abundant,
capitate, colorless or brown, the wall usually thin in the
stipe, T-16u thick in the head; spores 30-43(-L48) x
(16-)20-27(~30)u, variable but mostly obovoid, wall
2(-3)u thick at sides, 3-8u apically, golden below to
chestnut-brown apically, echinulate, germ pores 4 or 5,
equatorial. Telia blackish brown, exposed, compact; spores
(24-)26-34 x (1L4-)18-23p, mostly ellipsoid, often tending
diorchidioid, wall uniformly 2-2.5(-3)u thick at sides and
apex or slightly thicker apically, chestnut-brown, smooth;
pedicels mostly thin-walled, collapsing or not, mostly
brownish, to 45u long but usually broken near the spore.

Hosts and distribution: Imperata cylindrica (L.)
Beauv., Schizachyrium sanguineum (Retz.) Alst.: Spain
to Sierra Leone and South Africa; perhaps in Palestine.

Type: Beltran, on Imperata cylindrica, Spain. Not
seen.

The isotype (PUR) of Uredo schizachyrii has teliospores.
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24, PUCCINIA ARUNDINIS-DONACIS T. Hirat. Sci. Bull. Agr.
Home Econ. Engin. Univ. Ryukus 5:51. 1958.

Uredo arundinis-donacis Tai Farlowia 3:133. 1947.

Aecia unknown. Uredinia amphigenous, with numerous
clavate or clavate-capitate, brownish paraphyses 40-60u
long; spores 26-34 x (1L4-)18-20(-22)u, broadly ellipsoid,
ellipsoid, or obovoid, wall 2u thick or to 3-by apically,
echinulate, yellowish brown, germ pores 4, equatorial.
Telia amphigenous, exposed, blackish brown, compact; spores
32-46 x 16-20u, mostly ellipsoid, wall 1.5-2u thick at
sides, 4-8p apically, about golden brown, smooth; pedicels
thick-walled, mostly not collapsing, to TOu long.

Hosts and distribution: Arundo donax L.: China and
Japan.

Type: Tamori No. 4124, Miyako Island, Japan (herb.
N. Hiratsuka).
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Figure Ll

25. PUCCINIA ORIENTALIS (H. Syd., P. Syd. & Butl.) Arth.
& Cumm. Philippine J. Sei. 59:438. 1936. Fig. bl.

Diorchidium orientale H. Syd., P. Syd. & Butl. Ann.
Mycol. 5:500. 1907.

Puccinia ottochloae T. S. Ramak. Prod. Indian Acad.
Sei. B. Lh:117. 1956.

Aecia unknown. Uredinia mostly on abaxial leaf surface,
brownish, with colorless, club-like paraphyses 13-18u wide
and to 45u long, the apical three-fourths solid and refractive;
spores (29-)33-LL(-49) x (13-)15-19(-23)u, ellipsoid or
obolong-ellipsoid, wall 1-1.5u thick, golden or cinnamon-
brown, minutely and sparsely echinulate or often apparently
smooth, germ pores 2, next to the hilum. Telia on abaxial
surface, early exposed, blackish brown; spores (23-)24-26(-28)u
high, (26)28-33(-35)u wide, typically diorchidioid, trans-
versely ellipsoid, wall 3-3.5u thick at sides, (4-)5-8(-9)u
apically, chestnut-brown but the apical wall progressively
paler externally; pedicels colorless and collapsing, long
but usually broken near the spore.

Hosts and "distribution: Brachiaria ramosa (L.) Stapf,
B. reptans (L.) Gard. & C.E. Hubb., Cyrtococcum patens
ﬁ@iA.Cmmsvanwabmgﬁ.@kﬂ Reeder, Ottochloa
nodosa (Kunth) Dandy, Panicum (?) sp.: India and Ceylon
to New Guinea and the Philippines.

Type: Sen (Butler No. 733) on Panicum prostratum
(=Brachiaria reptans), Chittagon, India (HC1O).

Some Philippine collections were changed by Merrill
from Isachne miliacea to Panicum (Cyrtococcum) warburgii.
Joerstad (Nytt Mag. Bot 7:129-1b4. 1959) reported P.
orientalis on "Isachne sp. (very possibly error for Panicum
SP)H
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26. PUCCINIA LOUDETIA-SUPERBAE Cumm. Bull. Torrey Bot.
Club 83:227. 1956. Fig. L2.

Aecia unknown. Uredinia amphigenous, cinnamon-brown,
paraphyses capitate, 12-22u diam apically, wall 6-9u
apically, colorless or yellowish; spores (21-)23-28 x
18-21y, ellipsoid or obovoid, wall 1.5u thick, dark
cinnamon~- or chestnut-brown, echinulate, pores 3,
equatorial. Telia amphigenous, blackish brown, compact,
early erumpent; spores (29-)33-42(-46) x (16-)18-21(-23)u,
mostly ellipsoid or obovoid, wall 1.5-2.5(=3)u thick at
sides, 4-6u at apex, dark chestnut-brown, opague apically,
smooth; pedicels colorless or yellowish, thin-walled,
persistent, to 50u long.

Hosts and distribution: Tristachya superba (DeNot.)
Schweinf. & Aschers.: Angola and Nyasaland.

Type: Wiehe No. 278, on Loudetia superba Dellot.
(=Tristachya superba), Morshet Kasupe, Nyasaland (PUR;
isotype IMI).

A photograph of teliospores of the type was published
with the diagnosis.
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27. PUCCINIA TRISTACHYAE Doidge Bothalia 2:132. 1927.
Fig. 43.

Aecia (Aecidium decipiens P. Syd. & H. Syd.) on
Sphenostylis spp.: spores 26-40 x 16-20u, oblong or
ellipsoid, wall lu thick, hyaline, verrucose. Uredinia
mostly abaxial, yellow, paraphyses capitate, 15-26(-36)u
diam, wall 5-10u thick apically, colorless; spores
(25-)27-31(-36) x (16-)19-26(-28)u, broadly ellipsoid,
ellipsoid, or obovoid, wall (1.5-)2-2.5u thick, cinnamon-
to chestnut-brown, echinulate, germ pores 4-6(-8), equatorial.
Telia mostly abaxial, tardily exposed, compact; spores
(37-)40-54(-60) x (16-)18-23(-25)n, variable but mostly
oblong-ellipsoid or elongately obovoid, wall 1.5-2(=3)u
thick at sides, 2.5-5u at apex, golden or clear chestnut-
brown, smooth; pedicels thin-walled, yellowish brown,
persistent, to 50u long.

Hosts and distribution: Tristachya bequaertii DeWilld.,
T. hispida (L.) K. Schm., T. rehmannii Hack.: Southern
Africa.

Type: Pole-Evans, on Tristachya rehmannii, Union of
South Africa (PRE 10039).

P. tristachyae is separable from other paraphysate
species on the Arundinelleae because of longer teliospores
and more pores in the urediniospores. A photograph of
teliospores of the type was published by Cummins and
Greene (Trans. Mycol. Soc. Japan T:52-57 1966).
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Figure Lk

28. PUCCINIA EKMANII Kern, Cif., & Thurst. Ann. Mycol.
31:11. 1933. Fig. Lb.

Aecia unknown. Uredinia amphigenous, yellowish brown,
with hyaline or yellowish, cylindrical or clavate para-
physes, the wall thin below, 3-Tu at apex; spores 23-27
x 18-23u, broadly oval or obovoid, wall 1lu thick, yellowish
to golden, echinulate, pores 4, equatorial. Telia
blackish brown, compact, early exposed; spores (26-)29-36(-39)
x (16-)18-23u, mostly ellipsoid, wall 2-3.5u thick at sides,
3-5(-6)u apically, chestnut-brown, smooth; pedicels thin-
walled and collapsing, hyaline or yellowish, persistent,
to 110u long.

Hosts and distribution: Leersia monandra Swartz:
Venezuela.

Type: Ekman Wo. 341L, Venezuela (PAC).
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Figure hs

29. PUCCINIA INVENUSTA H. Syd. & P. Syd. in Sydovw &
Butler Ann. Mycol. 5:498. 1907. Fig. L5.

Aecia unknown. Uredinia amphigenous, yellowish, long
covered by epidermis, with hyaline or yellowish, clavate
or capitate paraphyses, wall thin below, 2-4u apically;
spores (20-)25-32(-37) x (12-)15-18yu, variable, oblong,
ellipsoid, or pyriform, wall 1.5u thick, yellowish to
golden, minutely echinulate or verrucose-echinulate,
pores obscure, 3 or L, equatorial. Telia blackish brown,
compact, early exposed; spores (26-)34k-U2(-48) x
(14-)16-20(-22)u, mostly ellipsoid, wall 2u thick at
sides, 3-5u at apex, golden to chestnut-brown, smooth;
pedicels yellowish to brownish, thick-walled and not
collapsing, persistent, to 100u long but usually shorter.

Hosts and distribution: Phragmites communis Trin.,
P. karka Trin. ex Steud., P. mauritianus Kunth: Africa,
India, the Philippine Islands, and China.

Type: Butler No. 888 on P. karka, Pusa, India (S).

Sanwal (Phytomorphology 2:35-38. 1952) reported that
Aecidium polygoni-cuspidati Diet. is the aecial stage,
but Narasimhan (Indian Phytopathol. 18:107-115. 1965)
states that the rust fungus was Puccinia phragmitis.
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Figure 46

30. PUCCINIA RUFIPES Diet. Bot. Jahrb. 32:48. 1902.
Fig. 46,

Puccinia stichosora Diet. Bot. Jahrb. 37:100. 1905.

Aecia on Thunbergia; spores 19-28 x 16-25u, wall thin
(1y ?), hyaline, finely verrucose. Uredinia and telia in
leaves, usually amphigenous. Uredinia cinnamon-brown,
with capitate, yellowish to golden paraphyses, the wall
usually thin below, 11-19u in the apex; spores (24-)27-33
(-37) x 18-25u, mostly oval or obovoid, wall 2-2.5u thick
and dark cinnamon-brown at sides, chestnut-brown and occasion-
ally slighter thicker apically, echinulate, pores k4,
equatorial. Telia blackish brown, compact, early exposed;
spores (28-)30-36(-38) x 18-23(-25)u, ellipsoid, wall
uniformly 2.5-3.0u thick or very slightly thicker apically,
chestnut-brown, smooth; pedicels brown, thick-walled and
not collapsing, to 90u long, persistent.

Hosts and distribution: Imperata cylindrica (L.) P.
Beauv.: Gold Coast and South Africa to India, Australia,
the Philippines, Japan, and U.R.S.S.

Type: Kusano, on Imperata arundinacea var. koenigii
(=I. cylindrica var. koenigii), Tokyo (S).

Sundaram (Indian Phytopathol. 9:133-137. 1956) proved
the life cycle by inoculation.

The fungus reported by Teng and Ou (Sinensia 8:255.
1937) as P. pachypes Syd. on Spodiopogon sp. probably
belongs here. The host plant of P. stichosora was
reported as Calamagrostis sciuroides but undoubtedly
is some species of Imperata.
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Figure 47

31. PUCCINIA PUSILLA H. Syd. & P. Syd. in Sydow & Butler
Ann. Mycol. kL:435. 1906. Fig. L.

Puccinia andropogonis-micranthi Diet. Ann. Mycol.

T7:354. 1909.

Aecia unknown. Uredinia in abaxial surface, cinnamon-
brown, with capitate, hyaline to golden paraphyses, the
wall usually thin below, 4-8(-12)u apically; spores
(17-)20-28(-30) x (1k-)16-22(-24)n, mostly oval or
obovoid, wall 1.5~2u thick and cinnamon-brown at sides,
darker and sometimes slightly thicker apically, echinulate,
pores (3-)4(-5), equatorial. Telia blackish brown, compact,
early exposed; spores (25-)29-36(-38) x (18-)20-25(-27)u,
mostly broadly ellipsoid or oval, wall 1.5-2.5up thick at
sides, 2.5-5u apically, chestnut-brown, smooth; pedicels
hyaline or pale yellowish, thin-walled, usually collapsing,
to 65u long, persistent.

Hosts and distribution: Capillipedium glaucopsis
(Steud.) Stapf, C. parviflorum (R. Br.) Stapf (Andropogon
micranthus): India and Burma to Sumatra, the Philippines,
China and Japan.

Type: Butler No. 541, on Andropogon assimilis Steud.
(=Capillipedium glaucopsis) (S).

Cummins published a photograph of teliospores of the
type (Uredineana 4:P1. III, Fig. 16. 1953).
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Figure L8

32. PUCCINIA APLUDAE H. Syd. & P. Syd. in Sydow & Butler Ann.
Mycol. 4:L36. 1906. Fig. L8.

Aecia unknown. Uredinia not seen; paraphyses capitate,
hyaline or yellowish, the wall thin below, 6-9u apically;
urediniospores 19-26(-29) x 15-19u, obovoid or oval, wall 1.5p
thick, pale at hilum to nearly chestnut-brown apically,
echinulate, pores 4, equatorial. Telia on abaxial surface,
blackish brown, compact, early exposed; spores (31-)36-43 (-L6)
x (17-)20-264, mostly oblong-ellipsoid or ellipsoid, wall
2-2.5p thick at sides, 3-5u at apex, chestnut-brown; pedicels
hyaline or pale yellowish brown, thin-walled and usually
collapsing, to 80u long, persistent.

Hosts and distribution: Apluda mutica L. var. aristata (L.)
Pilger: India.

Type: Butler No. 536 on Apluda aristata (=A. mutica var.
aristata), Dehra Dun (S).

Cummins published a photograph of teliospores of the type
(Uredineana L:P1. II, Fig. 15. 1953).
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Figure 49

33. PUCCINIA KIUSIANA Hirat. f. in Ito & Murayama Trans.
Sapporo Nat. Hist. Soc. 17:167. 1943. Fig. k9.

Aecia unknown. Uredinia on adaxial leaf surface, cinnamon-
brown, paraphyses clavate or clavate-capitate, often curved or
geniculate, 10-18u wide, the wall thin below, to 16u in the
apex, colorless or yellowish; spores 22-28(-30) x (17-)18-21(~22)u
mostly ellipsoid or obovoid, wall 1.5u thick, cinnamon-brown,
echinulate, germ pores 2, equatorial. Telia on adaxial surface
and on sheaths, early exposed, compact, chocolate-brown; spores
(30-)40-56(-58) x (12-)13-19(-21)u, mostly fusiform or elon-
gately obovoid, wall 1(-1.5)u thick at sides, (8-)11-20u
apically, golden to clear chestnut-brown, the pigmentation
apparently developing slowly, smooth; pedicels persistent,
colorless, narrow, collapsing or not, to 60p long.

Hosts and distribution: Hystrix japonica (Hack.) Ohwi: Japan.

Type: Tobinaga, Mt. Hikosan, Prov. Busen, Kiushu Japan
(Herb. Hirat.; isotype PUR).

Uredinia as such were not seen but urediniospores and
paraphyses were seen in telia of the isotype. Spores with
only 2 germ pores are uncommon in species on grasses.
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Figure 50

34. PUCCINIA OBLIQUO-SEPTATA V.-Bourgin Uredineana 5:219.
1958. Fig. 50.

Uredo bambusarum P. Henn. Hedwigia 35:255. 1896.
Uredo detenta Mains Bull. Torrey Bot. Club 66:621. 1939.

Aecia unknown. Uredinia amphigenous or mostly on abaxial
leaf surface, cinnamon-brown, with inconspicuous periperal,
cylindrical to capitate, paraphyses, the wall usually thin,
yellowish or pale brownish, spores (27-)30-36(-39) x (22-)2L4-31y,
broadly ellipsoid or obovoid, wall 2-2.5(-3.5)u thick,
cinnamon-brown, strongly echinulate, germ pores 3 or U,
equatorial. Telia mostly on abaxial surface, chocolate-brown,
early exposed, compact; spores (25-)28-40(-Lk4) x (12-)15-20(-23)u,
mostly ellipsoid or narrowly obovoid, the septum commonly
oblique but diorchidioid spores rare, wall 1-1.5u thick at
sides, 4-8(10)u apically, yellowish to golden brown, smooth;
pedicels colorless or yellowish, moderately thick-walled but
usually collapsing, to 60u long but usually shorter.

Hosts and distribution: Olyra micrantha H.B.K.: Brazil,
Paraguay.

Type: Maublanc, on Olyra sp. (probably 0. micrantha)
Corcovado, Brazil (PC).

This fungus has long been confused with Puccinia bambusarum
but is distinct.
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Figure 51

35. PUCCINIA POLLINIAE Barcl. J. Asiatic Soc. Bengal
58:243. 1889. Fig. 51.

Puccinia oplismeni H. Syd. & P. Syd. in Sydow & Butler Ann.
Mycol. L:k36. 1906.

Aecia, Aecidium strobilanthis Barcl., occur on species of
Strobilanthes; spores nearly globoid, 16-18u diam, wall
yellowish, verrucose. Uredinia mostly on abaxial leaf
surface, yellowish brown, paraphyses yellowish to nearly
chestnut-brown, capitate, the wall usually thin below, 5-12u
apically, spores 23-27 x 18-22u, mostly oval, wall 1-1.5p thick,
pale cinnamon-brown, echinulate, pores 3 or 4 equatorial.

Telia blackish brown, compact, early exposed; spores
(27-)33-L43(-45) x 15-23u, mostly ellipsoid or oblong-ellipsoid,
wall 1.5-2u thick at sides, 4-7(-9)u apically, golden to
chestnut-brown, the apex progressively paler externally,
smooth; pedicels golden, moderately thick-walled and mostly
not collapsing, to 70y long, persistent; germinating, at

least in part, without a dormant period.

Hosts and distribution: Microstegium nudum (Trin.) A.
Camus, M. vimineum (Trin.) A. Camus: India, China and Japan

(aecial).

‘Type: Barclay, on Pollinia nuda (=Microstegium nudum) ,
Simla, India (S).

Ramachar and Cummins (Mycopathol. Mycol. Appl. 25:59.
1965) reported that the host of P. oplismeni is Microstegium,
not Oplismenus.

Cummins published a photograph of teliospores of the type
(Uredineana 4:P1. III, Fig. 20. 1953).
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Figure 52

36. PUCCINIA ISACHNES Petch Ann. Roy. Bot. Gard. Peradeniya
T7:293. 1922. Fig. 52.

Uromyces isachnes Petch Ann. Roy. Bot. Gard. Peradeniya
6:209. 1917. Based on uredinia.

Puccinia kunthiana Ramak., Srin. & Sund. Proc. Indian
Acad. Sci. B. 37:88. 1953.

Aecia unknown. Uredinia on abaxial leaf surface, dark
cinnamon-brown, with mostly golden, capitate paraphyses, the
wall uniformly 1.5-2u thick; spores (20-)23-2T7(-29) x
(15-)16—19u, mostly obovoid, wall 1.5u thick, dull cinnamon-
brown or with an olivaceous tint, echinulate, germ pores
4, equatorial. Telia exposed, blackish brown, compact;
spores 35-42(-47) x (18-)20-25(-27)u, mostly oblong-ellipsoid,
wall 1.5-2.5p thick at sides, L-Tu apically, chestnut-brown,
smooth; pedicels brownish, rather thin-walled, collapsing or
not, to 65u long, persistent.

Hosts and distribution: Isachne gardneri Benth., I.
kunthiana Wight & Arn.: Ceylon and India.

Type: Petch, on I. kunthiana, Hakgala, Ceylon (K).
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37. PUCCINIA NAKANISHIKII Diet. Bot. Jahrb. 34:585. 1905.
Fig. 53.

Uredo tonkinensis P. Henn. Hedwigia 34:11. 1895.

Figure 53

Uredo andropogonis-schoenanthi P. Henn. Bot. Jahrb. 25:496.
1898.

Puccinia citrata H. Syd. & P. Syd. Ann. Mycol. 10:78. 1912.

Uredo cymbopogonis-polyneuri Petch. Ann. Roy. Bot. Gard.
Peradeniya 6:216. 1917.

Puccinia cymbopogonicola Saw. J. Taihoku Soc. Agr. For.
T:23. 1943,

Aecia unknown. Uredinia amphigenous or on abaxial surface,
cinnamon-brown, or dark cinnamon-brown, paraphyses yellowish
to golden, capitate or clavate-capitate, wall thin below,
6-10u thick apically; spores 26-36(-38) x (17~)19-24(-26)y,
oval or obovoid, wall 1.5-2.5u thick at sides, dark cinnamon-
brown, or often chestnut-brown apically, echinulate, pores
4 or 5, equatorial. Telia blackish brown, compact, early
exposed; spores (29-)33-44(-48) x (16-)20-25(-28)pn, mostly
ellipsoid, wall 2-3(-3.5)p thick at sides, 48y apically,
chestnut-brown, smooth; pedicels brown, thick-walled and not
collapsing, to 65u long.

Hosts and distribution: Andropogon kwashotensis Hayata,
Bothriochloa intermedia (R. Br.) A. Camus, Capillipedium
parviflorum (R. Br.) Stapf 7., species of Cymbopogon, Sorghum
nitidum (Vahl.) Pers. ?: Africa to India, Ceylon, New Guinea,
the Philippines, China and Japan.

Type: Nakanishiki on Andropogon nardus var. goeringili
(=Cymbopogon nardus L. var. g.), Tosa, Japan (8).

122



Figure Sk

38. PUCCINIA PAPPIANA H. Syd. & P. Syd. Ann. Mycol. 9:1L2.
1911. Fig. 5k.

Aecia unknown, Uredinia not seen; paraphyses yellowish to
golden, capitate, the wall 2u thick below, 5-8u apically;
urediospores 25-29 x (18-)20-25u, mostly oval, wall 1.5-2u
thick, cinnamon-brown or slightly darker apically, echinulate,
pores equatorial, probably 4. Telia on abaxial surface,
blackish brown, compact, early exposed; spores (35-)L40-55
x 17-24(-27)u, ellipsoid, or oblong-ellipsoid, wall 2.5~3.5u
thick at sides, 5-10(-13)u apically, chestnut-brown, the
apical thickening progressively paler externally, smooth;
pedicels yellowish, thick~walled and not collapsing, to 85u
long, persistent. .

Hosts and distribution: Hackelochloa granularis (L.)
0. Ktze.: Eritrea.

Type: Pappi, on Manisuris granularis (=Hackelochloa
granularis), Dongollo (S). Not otherwise known.

Cummins (Uredineana U4: P1. IV, Fig. 22. 1953) published a
photograph of teliospores of the type.
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Figure 55

39. PUCCINIA POGONATHERI Petch Ann. Roy. Bot. Gard. Peradeniya
5:235. 1912. TFig. 55.

Aecia unknown. Uredinia on abaxial surface, dark cinnamon-
brown, pulverulent; paraphyses deep golden, capitate, wall
usually thin below, 3-8y apically; spores 25-30 x (17-)19-23u,
oval or obovoid, wall 1.5-2p thick, dark cinnamon-brown,
echinulate, pores 5, equatorial. Telia blackish brown, compact,
early exposed; spores (34-)L0-48(-50) x (18-)20-24(~26)n,
ellipsoid or clavate-ellipsoid, wall 2-2.5u thick at sides,
(5-)7-10(=12)u apically, chestnut-brown, smooth; pedicels
brown, thick-walled and usually not collapsing, to 85u long,
persistent.

Hosts and distribution: Pogonatherum paniceum (Lam.) Hack,
and varieties: India and Ceylon to New Guinea, Formosa and
the Philippines.

Type: Petch No. 3132 on Pogonatherum crinitum (=P. paniceum
var. monandrum), Hakgala, Ceylon (K).

Cummins published a photograph of teliospores of the type
(Uredineana L4: P1. IV, Fig. 23. 1953).

This species is remarkably similar to P. pappiana but
because the latter is so poorly known, both are retained.
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Figure 56

40. PUCCINIA PHYLLOSTACHYDIS S. Kusano Bull. Coll. Agr.
Tokyo Imp. Univ. 8:2. 1908. Fig. 56.

Aecia unknown. Uredinia in leaves, on abaxial surface,
cinnamon~-brown, with mostly hyaline capitate paraphyses which
are septate, the septum usually near the head, and borne in
groups on basal cells which also produce urediniospores (and
probably teliospores), wall mostly uniformly 1.5-3.5u thick
but the paraphyses sometimes becoming thicker-walled, pigmented,
and teliospore-like, even to being minutely verrucose; spores
(24-)28-34(-37) x (20-)22-26u, mostly broadly oval or broadly
obovate, wall 2-3u thick, cinnamon-brown, echinulate, pores
4 or 5, equatorial. Telia blackish brown, moderately compact,
early erumpent; spores (35-)40-50(-55) x (17-)19-22u, mostly
clavate-ellipsoid or ellipsoid, wall 2-3u thick at sides,
3.5-5(-T)u at apex, golden to chestnut-brown, minutely
verruculose; pedicels hyaline, mostly thin-walled and not
collapsing, slender and tapering downward, to 150u long but
usually broken short; germinating without dormancy.

Hosts and distribution: On species of Phyllostachys:
southeastern United States, Hawaii, Japan, and China.

Lectotype: Kusano, on Phyllostachys bambusoides, 2 Mar.
1903, Tokyo, Japan (TNS). Kusano listed several collections.
The lectotype designated here is one of U4 numbered 387; the
others are dated 5. III, 13. III, and 22. III 1903.

It is certain that the rust of the southeastern United
States, occurring only on introduced bamboos, is identical
with P. phyllostachydis rather than P. melanocephala whose
host plant is of the genus Erianthus (Andropogoneae).

Katumoto (Bull. Fac. Agr. Yamaguti Univ. 19:1135-1158. 1968)
lists 10 species of Phyllostachys and states the opinion that

only Phyllostachys spp. are hosts.

125



Figure 57

L1. PUCCINIA TEPPERI F. Ludwig Z. Pflanzenkr. 2:132. 1892.
Fig. 57.

Aecia unknown. Uredinia not seen; paraphyses (McAlpine,
The Rusts of Australia, p. 131)" in clusters, hyaline or pale
yellow, capitate, thickened at apex, up to 75u long"; uredinio-
spores (Ludwig) "27-30 x 20-23y, elliptisch oder birnformig."
Telia on the adaxial surface, early exposed, compact, chocolate-
brown, confluent in large groups to 3 cm long; spores (LO-)L7-6L
(-70) x (18-)20-23(-25)n, mostly ellipsoid, wall 2.5-3.5(-k.5)u
thick at sides, (4-)5-7(-8)u at apex, clear chestnut-brown or
dark golden brown, the apex usually paler externally, smooth;
pedicels persistent, mostly thick-walled and not collapsing,
to 180y.

Hosts and distribution: Phragmites communis Trin: Australia.

Type: Tepper, Grange, S. Australia (s).

McAlpine (loc. cit.) described the urediniospores as
"ellipsoid or pear-shaped, echinulate, pale yellowish, with
as many as 9 scattered germ-pores on one face,...." He
listed the type only. In the type material which I examined
I saw only 2 urediniospores. The wall was 3-3.5u thick and
the pores equatorial and probably 5.

The status of the species is uncertain.
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Figure 58

L2, PUCCINIA MORIOKAENSIS S. Ito J. Coll. Agr. Tohoku Imp. Univ.
3:224. 1909 var. moriokaensis. Fig. 58.

Puccinia akiyoshidanensis Y. Morim. Japan. J. Bot. 34:187.
1959.

Aecia unknown. Uredinia not seen or previously described;
paraphyses and some urediniospores occasionally in telia,
paraphyses 12-20u wide, to 80u long, yellowish, urediniospores
2h-30 x (1L4-)16-20u, mostly ellipsoid or obovoid, wall about
1.5u thick, yellowish brown or paler, echinulate, pores L-6,
equatorial. Telia amphigenous or mostly on abaxial surface,
mostly discrete, early exposed, blackish brown, compact; spores
(36-)46-70(-75) x (11-)1L-21(-25)n, narrowly ellipsoid, shorter
spores narrowly ellipsoid or obovoid, wall at sides 1.5-2.5(-4)u,
usually in the thicker range in short robust spores, (L-)8-12(-1k)u
at apex, chestnut-brown, the long spores usually paler than the
shorter spores, smooth; pedicels persistent, thick-walled,
not collapsing, yellowish, to 150u long.

Hosts and distribution: Phragmites communis Trin., P.

longivalvis Steud., P. prostratus Makino, P. sp.: Japan,
China and easternmost U.S.S.R.

Type: Yamada and Sawada on Phragmites longivalvis (originally
reported as P. communis), Morioka, Prov. Rikuchu, Japan (SAPA;
isotype PUR).

Morimoto (loc. cit. p. 185) reported Phalaris arundinacea
var. genuina as a host.

The species differs from Puccinia magnusiana particularly
because of equatorial pores in the urediospores, although
the paraphyses are similar, and because the teliospores are
longer and have longer pedicels.

The following variety differs in habit only and is maintained
as a unit only because no urediniospores are known.
PUCCINIA MORIOKAENSIS S. Ito var. okatamaensis (S. Ito) comb. nov.
Puccinia okatamaensis S. Ito. J. Coll. Agr. Tohoku Imp. Univ.
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3:226. 1909.

Aecia, uredinia and urediniospores unknown. Telia pre-
dominantly on the sheaths, confluent in closely parallel lines
several (at least 12) cm long, early exposed, blackish brown,
compact; spores (40-)50-T0(-80) x (15-)17-22(-26)u, mostly
narrowly ellipsoid; wall at sides 1.5-3(-L4)u, at apex
(6-)8-12(~15)u, chestnut-brown; pedicel persistent, thick-
walled, not collapsing, golden brown or paler, to 150u long,
usually near 100u.

Hosts and distribution: Phragmites communis Trin., Steud,
P. prostratus Makino: China and Japan.

Type: K. Miyabe, on P. communis (as P. vulgaris), Okatama,
Prov. Ishikari, Japan (SAPA; isotype PUR - received from Ito
designated as "Type collection."
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Figure 59

43. PUCCINIA XANTHOSPERMA H. Syd. & P. Syd. in Sydow and Butler
Ann. Mycol. L:437. 1906. Fig. 59,

Aecia unknown. Uredinia on the abaxial leaf surface, pale
yellowish dry, with yellowish capitate, thick-walled para-
physes, the wall mostly uniformly 3-5(-6)u thick in the head;
spores (24-)27-37(-42) x (14-)17-21u, mostly ellipsoid, wall
1.5-2u thick or the apex 3-3.5u thick, yellowish, echinulate,
germ pores (L4?) 5, equatorial, obscure. Telia on the sbaxial
surface, early exposed, pulvinate but rather loose, yellowish
brown or near cinnamon-brown; spores (38-)L5-60(-66) x (16-)
18-22(-25)u, mostly oblong-ellipsoid, wall 1.5-2(-2.5)u thick
at sides, (4-)5-10(-12)u apically, yellowish or pale golden brown,
smooth; pedicels nearly colorless, thin-walled and mostly
collapsing, to at least 100u long but usually broken shorter.

Type: Butler No. 539, on Bambusa sp., Mussoorie, India, 9
May 1903 (S). Not otherwise known.
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L. PUCCINIA PUGIENSIS Tai in Wang Acta Phytotax. Sinica
10:294. 1965.

Aecia unknown. Uredinia hypophyllous, sometimes on sheaths,
paraphyses clavate or cylindrical, brownish or hyaline, 10-18u
wide apically, wall 1.5-2u thick below, 3-6u apically; spores
27-39 x 17-24y, subglobose, ellipsoid, or pyriform, wall
1.5-2u thick, subhyaline or yellowish, echinulate, germ pores L,
equatorial. Telia hypophyllous, exposed, pulvinate, blackish
brown; spores 36-56 x 14-21p, ellipsoid, broadly ovoid, or
oblong, wall 1.5-2u thick at sides, 4-Tu apically, cinnamon-
brown, smooth; pedicels brown, persistent, to 140u long.

Type: Tai, on Saccharum spontaneum L., Pugi, Kunming,
Yunnan, China(Plant Pathol. Herb. No. 8377, Tsing Hua Univ. =
Inst. Microbiol., Peking No. 4377; not seen).

The description is adapted from the original. Tai (Farlowia
3:112. 19k49) reported this fungus as P. kuehnii. Wang (loc.
cit.) published a photograph of the teliospores.
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Figure 60

45. PUCCINIA HIKAWAENSIS Hirat. f. & S. Uchida in Uchida Mem.
Mejiro Gakuen Woman's Junior Coll. 2:24. 1965. Fig. 60.

Aecia unknown. Uredinia on abaxial leaf surface, dark brown,
with hyaline capitate paraphyses; spores 32-38 x (26-)28-32
(-35)u, mostly broadly obovoid, wall 3-4p thick, nearly
chestnut~brown, echinulate, germ pores (4)5,equatorial. Telia
on abaxial surface, early exposed, deeply cushion-shaped,
cinnamon-brown; spores (4kh-)52-70(-80) x 16-2L(-28)u, narrowly
obovoid or more or less fusiform, wall 1.5-2p thick at sides,
(3-)4-9(-10)u apically, yellowish or golden brown, or the
shorter broader spores nearly chestnut-brown, smooth; pedicels
colorless, thick-walled, not collapsing, to 200u long.

Hosts and distribution: Sasa kesuzu Muroi & Okam.: Japan.

Type: Uchida No. 1527, Sasamorpha mollis Nakai (=Sasa
kesuzu), Hikawa-mura, Pref. Tokyo (Herb. Hiratsuka).
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Figure 61

46. PUCCINIA ANDROPOGONICOLA Hariot & Pat. Bull. Mus. Hist.
Nat. Paris 1909: 199. 1909. Fig. 61.

Aecia unknown. Uredinia mostly on abaxial surface, dark
cinnamon-brown; paraphyses hyaline to golden, straight or
curved, capitate or clavate-capitate, wall moderately thick
below, 5-10p apically; spores (26-)29-35 x (18-)20-26(-28)u,
oval or obovoid, wall 1.5-2(-2.5)u thick, cinnamon- or dark
cinnamon-brown at sides, usually chestnut-brown apically,
echinulate, pores (4)5, equatorial. Telia blackish brown,
compact, early exposed; spores (38-)40-56(-65) x (18-)22-2Tu,
ellipsoid or oblong-ellipsoid, wall 2.5-3.5u thick at sides,
chestnut-brown, (6-)9-12(-15)u apically, chestnut-brown
becoming progressively paler externally, smooth; pedicels
hyaline, thick-walled and mostly not collapsing, to 150u long,
persistent.

Hosts and distribution: Andropogon (Cymbopogon?) sp.,
Cymbopogon giganteus (Hochst.) Chiov., C. proximus (Hochst.)
Stapf, Hyparrhenia dissoluta (Nees) C. E. Hubb., H. rufa
(Nees) Stapf: Ethiopia to Mauritius, French Congo and Gold
Coast.

Lectotype: Chevalier or Andropogon sp. (=mebopogon?),
Cubangui, French Congo (Vestergren, Micromycetes rar. sel.

No. 1563).

Cummins (Uredineana L:Pl. IV, Fig. 25. 1953) published a
photograph of teliospores of the type.

132



Figure 62

L7. PUCCINIA SONORICA Cumm. & Husain Bull. Torrey Bot. Club
93:57. 1966 var. sonorica. Fig. 62.

Aecia unknown. Uredinia adaxial, cinnamon-brown; para-
physes capitate, to 90u long, 24y wide, wall to 6u thick
apically, colorless or golden brown; spores (23-)25-30(-33)

x (18-)20-24(-25)u, mostly ellipsoid or obovoid, wall
(2-)2.5-3.5(-4)u thick, dark cinnamon-. or nearly chestnut-
brown, echinulate, pores 3 or 4(5), equatorial. Telia
adaxial and often on the stems and inflorescence, blackish
brown, compact, early exposed, often confluent; spores
(29-)32-37(-40) x (21-)23-26(-28)y, mostly broadly ellipsoid,
wall (2-)2.5-3.5(-4)p thick at sides, 3.5-5u at apex, uni-
formly chestnut-brown, smooth; pedicels colorless persistent,
to 175u long.

Hosts and distribution: Aristida hamulosa Henrard, A.
ternipes Cav.: Arizona, U.S.A. and Sonora, Mexico.

Type: Cummins No. 62-65 (PUR 59369), on Aristida hamulosa,
Arizona, U.S.A.

The species is similar to P. unica var. unica except for
smaller spores and urediospores with equatorial pores. A
photograph of teliospores of the type was published with the
diagnosis.
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PUCCINIA SONORICA Cumm. & Husain var. minor Cumm. & Hussain
Bull. Torrey Bot. Club 93:57. 1966.

Aecia unknown. Uredinia and paraphyses as in var. sonorica;
spores (20-)21-24(-26) x (16-)17-20(-22)u, wall 1.5-2(=3)u
thick, cinnamon-brown, echinulate, pores (3)4(5), equatorial,
rarely 4 equatorial and 1 apical; teliospores (26-)28-32 x
21-25(-27)pn, wall (1.5-)2-2.5(-3.5)u thick at sides, (3.5-)k-5u
at apex, uniformly chestnut-brown, smooth; pedicels colorless,
persistent, to 140u long.

Hosts and distribution: Aristida ternipes Cav.: Guerrero,
Sinaloa, and Zacatecas, Mexico.

Type: Cummins No. 63-673 (PUR 59378), Sinaloa.

A photograph of spores of the type was published with the
diagnosis.
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Figure 63

48. PUCCINTA OPERTA Mund. & Thirum. Imp. Mycol. Inst. Kew
Papers 16:10. 1946. Fig. 63.

Uredo cperta H. Syd., P. Syd. & Butl. Ann. Mycol. 5:509.
1907.

Aecia unknown. Uredinia amphigenous, cinnamon-brown but
long capped by the epidermis, paraphyses hyaline or yellowish,
capitate or clavate, often incurved, wall thick throughout but
thicker (4-8u) apically; spores (23-)27-34(-36) x (17-)20-25(-27)u,
mostly obovoid, wall 1.5p thick at sides, 2-3(-4)p apically,
cinnamon~brown but darker apically, germ pores 4-6, equatorial.
Telia blackish brown, compact, early exposed; spores (35-)39-u46
(-55) x (20-)23-30(-33)u, variable but mostly ellipsoid or
oblong~ellipsoid, wall 2.5-3.5u thick at sides, 3.5-5.5u
apically, chestnut-brown, smooth; pedicels yellowish to
brownish, thin-walled and mostly collapsing, to 110u long but
usually broken shorter.

Hosts and distribution: Coix lachryms-jobi L.: India
and Ceylon to New Guinea and the Philippines.

Type: Ajrekar, Girnar Hills, India (HC10; isotype IMI, PUR).
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Figure 64

49. PUCCINIA ERAGROSTIDIS-SUPERBAE Doidge Bothalia 3:500. 1939.
Fig. 6L4.

Aecia unknown. Uredinia amphigenous, cinnamon-brown,
paraphyses hyaline to golden, clavate or clavate-capitate,
often somewhat curved, the wall mostly thin below, 4-9(-12)u
apically; spores 27-32 x (17-)20-25u, mostly oval or obovoid,
wall 1.5-2p thick, cinnamon-brown, the apex darker and often
slightly thicker, echinulate, pores L-6, equatorial. Telia
blackish brown, compact, early exposed; spores (35-)38-L2(-L5)
x (22-)24-27(-30)u, mostly ellipsoid or oblong-ellipsoid, wall
3-4y thick at sides, 5-8(-10)u apically, chestnut-brown, smooth;
pedicels hyaline to golden, moderately thin-walled and mostly
collapsing, to 112y long, persistent.

Hosts and distribution: Eragrostis happula Nees var.
divaricata Stapf, E. superba Peyr.: South Africa.

Type: Doidge and Bottomley on Eragrostis superba, Derdepoort
(PRE 29811).
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Figure 65

50. PUCCINIA DUTHIAE El1l1. & Tracy in Ellis and Everhart Bull.
Torrey Bot. Club 24:283. 1897. Fig. 65.

Puccinia amphilophidis Doidge Bothalia 3:496. 1939.

Aecia, Aecidium barleriae Doidge, occur on Barleria cuspidata
Heyne, systemic; spores 17-22u diam, more or less globoid, wall
1-1.5u thick, hyaline, verrucose. Uredinia mostly on abaxial
leaf surface, cinnamon-brown; paraphyses capitate, mostly
lemon yellow, the wall usually thick in the stipe, 4-8(-10)u,
apically; spores (24-)26-32(-35) x 18-23(-25)u, mostly oval,
wall 1.5-2.5u thick, cinnamon-brown, the apex usually darker,
echinulate, germ pores (4)5(6), equatorial. Telia mostly on
abaxial surface, exposed, blackish brown, compact; spores
(30-)25-L2(-L9) x 22-27(-30)u, mostly broadly ellipsoid, wall
(2-)2.5-3(-3.5)n thick at sides, 4-8u apically, chestnut-brown,
smooth; pedicels yellowish to brownish, moderately thin-walled,
collapsing or not, to 120u long, often broad.

Hosts and distribution: Andropogon (Bothriochloa ?) sp.,
species of Bothriochloa, Dichanthium annulatum (Forssk.)
Stapf: South Africa and Tanzania to India, Australia, and
China.

Type: Duthie, on Andropogon pertusus (=Bothriochloa pertusa
(L.) A. Camus), Saharanpur, India (NY; isotype PUR).

Narasimhan (Indian Phytopathol. 18:107-115. 1965) proved
the life cycle by inoculation. . Cummins (Uredineana L4: Plate
IV, Fig. 24, 1953) published a photograph of teliospores of the
type.
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Figure 66

51. PUCCINIA LONGICORNIS Pat. & Hariot Bull. Soc. Mycol. France
T:143. 1891. Fig. 66.

Aecia unknown. Uredinia in abaxial surface of leaves,
yellowish brown, paraphyses hyaline or yellowish, capitate
or clavate-capitate, the wall uniformly 2-3u thick or only
slightly thicker apically; spores (24-)28-34(-36) x (21-)24-30
(-32)u, mostly broadly obovoid or nearly globose, wall
2.5-3.5(=4)yu thick, golden or cinnamon-brown, echinulate,
pores 4 or 5, equatorial. Telia blackish brown, compact,
early exposed; spores (50~)65-100(-110) x (12-)14-19(-21)y,
fusiform or cylindrical-fusiform, wall 2u at sides, 1L4-33u
at apex, golden to light chestnut-brown, the apical wall
progressively paler externally, smooth or minutely verruculose;
pedicels hyaline, thick-walled and not collapsing, tapering,
to 200u long, persistent.

Hosts and distribution: On species of Nipponobambusa,
Phyllostachys (?), Pleioblastus, Pseudosasa, Sasa, and
Sasaella. Japan and China.

Type: Faurie, on Bambuseae, Japan (PC).

The latest detailed list of hosts is Katumoto's (Bull. Fac.
Agr. Yamaguti Univ. 19:1135-1158. 1968).
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Figure 67

52. PUCCINIA SASICOLA Hara ex Hino & Katumoto Bull. Fac. Agr.
Yamaguti Univ. 6:68. 1955. Fig. 67.

Aecia on Corylopsis, few in small wart-like galls, mostly
on abaxial leaf surface; spores (23-)25-30(-34%) x (17-)20-2L(-26)u,
mostly ellipsoid, oblong-ellipsoid or angularly globoid, wall
1-1.5u thick at sides, 4-10(-12)u apically, often also thickened
elsewhere, echinulate-verrucose, hyaline. Uredinia on abaxial
surface of leaf, pale brownish, with short capitate, thin-
walled, colorless paraphyses; spores (2k-)26-30(-33) x
(18-)20-2hy, mostly broadly obovoid, wall 1.5-2(-2.5)u thick,
yellowish or pale cinnamon-brown, occasional spores with
thicker darker brown walls, echinulate, pores 4 or 5, equatorial.
Telia brown, compact, early exposed; spores (70-)90-125(-135)
x (12-)16-22(-24)u, ellipsoid-cylindrical with a greatly
elongate tapering apex, wall 1.5-2.5u thick and golden at
sides, (20-)30-50(-75)u apically and nearly colorless, smooth;
pedicels hyaline, thick-walled and not collapsing, slender
and tapering, to 200u long.

Hosts and distribution: Sasa borealis Makino, S. kesuzu
Muroi & Okam.: Japan.

Type: K. Hara, on Sasamorpha purpurascens (=Sasa borealis)
Prov. Mino, Japan (YAM).
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Figure 68

53. PUCCINIA MITRIFORMIS S. Ito. J. Coll. Agr. Tohoku Imp.
Univ. 3:233. 1909. Fig. 68.

Aecia unknown. Uredinia on abaxial leaf surface, cinnamon-
brown, rather compact, paraphyses capitate, colorless to
brownish, the wall uniformly 1.5-2.5u thick in the head,
usually thicker in the stipe; spores (29-)31-36 x 26-30(-33)u,
broadly obovoid or nearly globoid, wall (2-)3-bLu thick,
cinnamon- or dark cinnamon-brown, echinulate, pores 4 or 5,
equatorial. Telia on abaxial surface, early exposed,
chocolate-brown; spores (75-)95-130(-145) x (15-)18-22(-26)u,
wall usually unilaterally thickened, 2-3u on the thin side,
somewhat to much thicker on opposite side, (30-)L0-70(-80)u
apically, golden brown but the apical thickening much paler,
smooth or perhaps minutely rugose on the broad part of the
spore; pedicels mostly not collapsing, colorless, long and
tapering, to 250u long; l-celled spores sometimes rare, some-
times predominating.

Hosts and distribution: Species of Sasa; China and Japan.

Type: Yamada, on Sasa paniculata (=Sasa borealis (Hack.)
Makino, Prov. Rikucku, Japan (SAPA).
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Figure 69

54. PUCCINIA CORONATA Corda Icon. Fung. 1:6. 1837 var.
coronata. Fig. 69.

Puccinia sertata Preuss in Sturm Deutschl. Flora Abt. 6:25.

1848.
Puccinia lolii Niels. Ungeskr. Landm. IV. 9:549. 1875.
Puccinia coronifera Kleb. 7. Pflanzenkr. L4:135. 189k,

Puccinia paniculariae Arth. Bull. Torrey Bot. Club 28:663.
1901.

Puccinia beckmanniae McAlp. Rusts Australia p. 116. 1906.

Puccinia hierochloae Ito J. Coll. Agr. Tohoku Imp. Univ.
3:193. 1909.

Puccinia pertenuis Ito J. Coll. Agr. Tohoku Imp. Univ. 3:193.
1909.
Puccinia mediterranea Trott. Ann. Mycol. 10:510. 1912.

Puccinia pumilae-coronatae Paul in Poeverlein & Schoenau
Kryptog. Forsch. Bayern 2:95-96. 1929.

Puccinia coronata Corda var. calamagrosteos Fraser &
Ledingham Sci. Agr. 13:322. 1933.

Puccinia coronata Corda var. bromi Fraser & Ledingham Sci.
Agr. 13:322. 1933.

Puccinia coronata Corda var. elaeagni Fraser & Ledingham
‘Sci. Agr. 13:322. 1933.

Puccinia deyeuxiae Tai & Cheo Bull. Chinese Bot. Soc. 3:65.
1937.

Puccinia corniculata Mayor & V. -Bourgin Rev. Mycol. 15:103.
1950.

Puccinia coronata Corda var. intermedia Urban Ceska Mycol.
21:13. 1967.

Aecia (Aecidium rhamni Pers.) occur on species of Berchemia,
Rhamnus, and Elaeagnus (incl. Shepherdia); spores 16-2k4 x
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15-19u, wall 1-1.5up thick, verrucose. Uredinia amphigenous or
mainly on adaxial surface, brownish yellow to yellow (fresh),
with few colorless, more or less cylindrical, mostly thin-
walled paraphyses marginally, these rarely abundant; spores
(17-)19-25(-28;-30) x (14-)17-21(-25)u, mostly ellipsoid or
broadly ellipsoid, wall 1.5-2p thick, pale yellowish to nearly
colorless, echinulate, germ pores 8-10, obscure. Telia amphi-
genous, long covered by the epidermis or only tardily exposed,
blackish, with brownish paraphyses present but seldom abundant
and the sori scarcely loculate; spores (30-)36-65(-70;-80) x
(12-)14-19(~22)p excluding digitations, wall 1-1.5(-2)u thick
at sides, about 2-4y apically excluding digitations, golden to
chestnut-brown, apex coronate with digitations (0-)3-10(-14)u
long; pedicels short, yellowish to brownish.

Hosts and distribution: On species of Agropyron, Agrostis,
Alopecurus, Ammophila, Anthoxanthum, Apera, Arrhenatherum,
Arundinella, Avenochloa, Beckmannia, Bothriochloa (%),
Brachypodium, Briza, Bromus, Calamagrostis, Catabrosa, Chrysopogon
(?), Cinna, Cynosurus, Dactylis, Deschampsia, Desmazeria,
Deyeuxia, Elymus, Festuca, Glyceria, Helictotrichon, Hierochlog,
Holcus, Hordeum, Hystrix, Koeleria, Lagurus, Lamarckia, Lolium,
Melica, Milium, Molinia, Paspalum, Phalaris, Phleum, Poa,
Polypogon, Puccinellia, Scolochloa, Sesleria, Trisetum, Vulpia:
circumglobal.

Type: Corda, on Luzula albida (= error for Calamagrostis
arundinacea (L.) Roth or C. villosa (Chaix) J. F. Gmel. -det.
M. Deyl), Liberec, Reichenberg (PR 155608). This correction of
the identity of the host was reported by Urban (Ceska Mykol.
21:12-16. 1967).

The first inoculations to prove the life cycle were done by
de Bary (Monatsber. K. Preuss. Adak. Wiss. Berlin 1866:205-215)
using telia from an undesignated grass to inoculate Rhamnus

frangula.
In addition to var. avenae, I recognize vars. gibberosa,

himalensis, and rangiferina but the varieties are not very
distinct.
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Figure 70

PUCCINIA CORONATA Corda var. avenae Fraser & Ledingham Sci.
Agr. 13:322. 1933. Fig. T0.

Aecia occur on Rhamnus. Uredinia amphigenous, with few or
no paraphyses; spores (21-)25-30(=34) x (17-)20-24(-26)u, germ
pores scattered, obscure, with slight or no invagination of
the wall and slight or no cuticular caps, mostly 9-11. Telia
covered, tending to be loculate with brownish stromatic para-
physes; spores variable, (33-)40-60(-75) x (12-)14-19(-23)n
excluding digitations, digitation 2-several, L4-16u long, mostly
5-10u long.

Hosts and distribution: On species of Avena and occasional

other grasses: common where oats (A. sativa L.) are grown.

Lectotype: Fraser, on Avena sativa, Saskatoon, Sask.,
Canada, 25 July 1923 (SASK; isotype PUR). Lectotype designated
here.

The first successful inoculations were by Cornu (Bull. Soc.
Bot. France 27:209-210. 1880) using aeciospores to infect oats.

The size of the urediniospores, and the number of germ pores
is greater than in most variants of P. coronata.

Variety avenae has been proved capable of infecting various
grasses and occasional collections in the "wild" have spores
of the proper size.
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Figure T1

PUCCINIA CORONATA Corda var. gibberosa (Lagerh.) Joerst.
Avh. Norske Videnskaps-Akad. Oslo I. 1948:9. 19k9. Fig. T1.

Puccinia gibberosa Lagerh. Ber. Deut. Bot. Ges. 6:124. 1888.

Aecia unknown. Urediniospores (22-)25-32(-35) x (20-)21-24
(-27)u, wall (1.5-)2p thick, germ pores 8 or 9, obscure, with
slight or no cuticular caps and no invagination of the wall.
Telia covered, loculate with brown stromatic paraphyses; spores
(33-)40-60(-65) x (12-)14-19u, excluding digitations, digita-
tions from none to 5, short, 2-6u long, often only tubercle-
like.

Hosts and distribution: Festuca altissima All.: Europe.

Type: Lagerheim, near Frieburg in Baden, Germany (S).

The "gibberose" character of the teliospore apex is not
uncommon, e. g. P. brevicornis = himalensis, and hence is of
doubtful value. The urediniospores are similar to those of
var. avenae but with fewer and usually more obvious germ pores.
It remains in doubt whether other fescues serve as hosts, but
some, e. g. F. montana, have been reported.
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Figure 72

PUCCINIA CORONATA Corda var. himalensis Barel. Trans. Linn.
Soc. London 3:227. 1891. Fig. 72.

Puccinia himalayensis (Barcl.) Diet. in Engler-Prantl Natur.
Pflanzenfam. 1 (1%¥): 63. 1900.

Puccinia melicae P. Syd. & H. Syd. Monogr. Ured. 1:760.
1903.

Puccinia erikssoni Bub. Pilze Boehm. p. 107. 1908.

Puccinia brevicornis Ito J. Coll. Agr. Tohoku Imp. Univ.
3:191. 1909.

Uredo jozankensis Ito J. Coll. Agr. Tohoku Imp. Univ. 3:2L45.
1909.

Puccinia subdigitata Arth. & Holw. Amer. J. Bot. 5:468.
1918.

Puccinia poae-pratensis M. Miura F1. Manchuria & E. Mongolia
ITI:280. 1928.

Puccinia coronata Cda. var. melicae (Syd.) Joerst. Avh.
Norske Vidensk.- Akad. Oslo, I. 1948:7. 1949.

Uredinia mostly on adaxial leaf surface, with scanty hyaline
or golden, cylindrical or clavate paraphyses whose wall varies
from thin to moderately and uniformly thick; spores (12-)1L4-20
(=21) x (11-)13-16(-18)u, mostly oval or ellipsoid, wall
0.5-1.0p thick, hyaline or yellowish, echinulate, pores probably
4L-8 obscure, scattered or tending equatorial. Telia exposed,
without paraphyses; spores (26-)35-55(-65) x (10-)12-18(-22)u
(excluding crown), mostly oblong or clavate, wall 1-1.5u thick
at sides, 2.5-5p apically (excluding crown), apex coronate with
digitations 2-10u long; pedicels hyaline to brownish, thin-
walled, persistent, to 15u long.

Hosts and distribution: Agrostis gigantea Roth, Arundinells,
sp., Brachypodium formosanum Hayata, B. japonicum Miq., B.
mexicanum (Roem. & Schult.) Link, B. sylvaticum (Huds.) Beauv.,
Calamagrostis arundinaceum (L.) Roth, C. langsdorfii Trin.,
Melica ciliata L., M. putans L., Phalaris arundinacea L., Poa
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pratensis L., Schizachne purpurascens (Torr.) Swallen: Europe
to India, Japan, and North and South America.

Type: Barclay, on Brachypodium sylvaticum, Simla, India (K).

The aecial hosts include Rhamnus dahurica Pall. in India and
Asia and probably R. japonica Maxim. in Asia, and R. serrata
Roem. & Schult. in Mexico. Tranzschel (Trudy Bot. Inst. Akad.
Nauk 4:327. 1940), using teliospores on Melica from the Far
East, obtained spermogonia on Rhamnus dahurica but the excised
branches died before aecia developed. Barclay noted the
association of the rusted grass and Rhamnus and conducted
successful reciprocal inoculations using Brachypodium sylvaticum
and Rhamnus dahurica.

The variety is constant in having small thin-walled uredinio-
spores and exposed aparaphysate telia. It is variable in the
abundance of uredial paraphyses, the thickness of the paraphysis
wall, the size of the teliospores, and the length of the digi-
tation of the "crown'.
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Figure T3

PUCCINIA CORONATA Corda var. rangiferina (Ito) Cumm. comb.
nov. Fig. T73.

Puccinia rangiferina Ito J. Coll. Agr. Tohoku Imp. Univ.
3:194. 1909.

Puccinia epigeios Ito J. Coll. Agr. Tohoku Imp. Univ. 3:192.
1909.

Aecia unknown. Uredinia on the adaxial surface, with few
short, club-shaped, inconspicuous paraphyses or these some-
times prominent} spores (22-)24-30(-35) x (17-)19-2k(-26)y,
mostly broadly ellipsoid, wall 1.5u thick, yellowish, echinu-
late, germ pores obscure, scattered. Telia early exposed,
blackish, on the abaxial leaf surface and on sheaths; spores
(55-)65-95(-105) x (12-)1L4-17(~-19)n wide, narrowly clavate
or nearly cylindrical, wall 1.5un thick at sides, 3-5up apically,
excluding digitations, yellowish basally to chestnut-brown
apically, digitations (3-)10-20(-30)n long; pedicels brownish,
12p or less long.

Hosts and distribution: Calamagrostis arundinacea Roth,
C. epigeios (L.) Roth, C. sp.: China and Japan.

Type: Yamada, on Calamagrostis arundinacea, Morioka, Prov.
Rikuchu (SAPA; isotype PUR).

The species is characterized by large urediniospores,
longer teliospores, and longer digitations than other "coronate"
species and, as in the others, uredinial paraphyses seem not
to provide a dependable character. Ito described paraphyses
of P. epigeios but did not describe uredinia of P. rangiferina.
A few urediniospores were found in a portion of the type and
they are large as in P. epigeios. It is doubtful if the two
are distinct.
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Figure Th

55. PUCCINIA ADDITA H. Syd. Ann. Mycol. 35:245. 1937. Fig. Th.

Rostrupia addita (Syd.) V. -Bourgin Ann. Ecole Agric.
Grignon Ser. 3. 1:124. 1938-1939. 1939.

Aecia unknown. Uredinia amphigenous, golden, with scant
and inconspicuous, hyaline, uniformly thin-walled paraphyses;
spores (16-)19-25(-27) x (1k-)15-19(-21)n, ellipsoid, oval
or globoid, wall 1-1.5u thick, hyaline or yellowish, minutely
echinulate, pores probably T7-10, very obscure. Telia blackish
brown, pulvinate, compact, early exposed, with no or scanty
marginal paraphyses; spores (25-)36-50(-56) x (12-)14-18(-21)u
(without digitations), 2-4(-5)-celled, cylindrical, oblong-
clavate or clavate, wall 1-1.5u thick at sides, 3-4.5u apically
(without digitations), apex coronate, the digitations 3-8(-10)u
long, chestnut-brown; pedicels thin-walled, brownish, persistent,
to 10u long.

Hosts and distribution: Phalaris brachystachys Link:
Madeira.

Isotype: Viennot-Bourgin No. 22, Funchal, Madeira (Herb.
Viennot-Bourgin).

The aecial stage is not known but the species doubtless is
related to P. coronata from which it differs primarily because
of the abundance of teliospores having more than one septum.
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Figure 75

56. PUCCINTIA PARADOXICA Ricker J. Mycol. 11:114. 1905. Fig.
75.

Aecia unknown. Uredinia on abaxial leaf surface, orange to
brownish yellow, with peripheral mostly broadly capitate,
hyaline, thin-walled paraphyses: spores 20-25(-28) x 17-20y,
broadly ellipsoid or globoid, wall 2-3u thick, yellowish,
echinulate, pores T7-9, scattered, obscure. Telia on abaxial
surface, cinnamon-brown, pulverulent, early exposed; spores
(27-)30-38(-42) x (16-)19-23(-26)n, variable but mostly ellip-
soid, wall uniformly 1.5-2.5u thick, verrucose or labyrinthi-
formly verrucose, dark cinnamon- to chestnut-brown, pore in
each cell usually depressed, under a small hyaline papillaj
pedicels thin-walled, hyaline, to 25u but breaking near the
spore, sometimes displaced laterally.

Hosts and distribution: Melica smithii (Porter) Vasey:
U.S.A. (Michigan).

Type: C.H. Wheeler, Chatham Station, Michigan (Wis; isotype
PUR).
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5T7. PUCCINIA NAUMOVII Kazenas Akad. Nauk Bot. Odt. Sporov.
Rast. Bot. Mater. 12:232. 1959.

Aecia unknown. Uredinia epiphyllous, arranged in lines,
paraphyses clavate; spores 20-30 x 16-19u, mostly broadly
ellipsoid, or obovoid, wall 3u thick, orange color, echinu-
late, germ pores not described but undoubtedly several and
scattered. Telia epiphyllous, covered by the epidermis,
blackish, loculate with brown paraphyses; spores 2-lU-celled,
apparently (from Fig. 3) mostly 3~ or 4-celled, T73-86 x
16-24y when b-celled, 57-73 x 13-19u when 3-celled, 39-62 x
13-16u when 2-celled, mostly more or less cylindrical, wall
thin (1-1.5u ?) at sides, 2-4, mostly Ly apically, chestnut-
brown (%), smooth; pedicel very short.

Type: Kazenas, on Agropyron ramosum Richt., near Lake
Temir-Tau, Karaganda region, Kazachstan SSR. (LE?; not seen).

The description is adapted from the original diagnosis and
Figs. 2 and 3. Kazenas described uredinial paraphyses as
filiform or clavate. From the illustration it is obvious
that the filiform structures are spore pedicels but the
clavate structures appear to be peripheral, thick-walled
(3u ?) paraphyses.
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Figure 76

58. PUCCINIA STRIIFORMIS Westend. Bull. Roy. Acad. Belg., Cl.
Sei., 21:235. 1854 var. striiformis. Fig. T76.

Uredo glumarum J.K. Schmidt, Allgem. Oekon.-tech. F1. 1:27.
1827.

Puccinia straminis Fuckel Jahrb. Nass. Ver. Nat. 15:9.
1860 (in part).

Puccinia neglecta Westend. Bull. Soc. Bot. Belg. 2:2L48.
1863.

Puccinia glumarum Eriks. & Henn. Z. Pflanzenkr. L:197.
189%.

Puccinia lineatula Bub. Ann. Nat. Hofmus. Wien 28:193.
191k,

Puccinia stapfiolae Mundk. & Thirum. Imp. Mycol. Inst. Kew
Mycol. Papers 16:1Lk. 19L6.

Aecia unknown. Uredinia amphigenous or mostly on adaxial
leaf surface, in linear series in chlorotic streaks, bright
orange-yellow, with peripheral cylindrical or mostly saccate
or saccate-capitate paraphyses (12-25(-30)u diam) that collapse
readily, wall colorless, 0.5u thick; spores (20-)25-30(-3k4) x
(15-)20-24(-26)u, mostly broadly ellipsoid or broadly obovoid,
wall 1.5(-2)u thick, pale yellowish or nearly colorless, closely
echinulate, germ pores (9)10-14(15), scattered. Telia mostly
on abaxial leaf surface and sheaths in linear series, covered
by the epidermis, with brown paraphyses peripherally or forming
locules; spores (30-)L0-60(-70) x (12-)17-23(-26)u, variable
but mostly oblong-clavate or oblong, wall 1.5-2(-2.5)u at
sides, (3-)4-6(-10)u apically, deep golden brown or chestnut-
brown, smooth; pedicels colorless to brownish, thin-walled,
collapsing, less than 20u long; l-celled spores sometimes
common .

Hosts and distribution: On species of Aegilops, Agropyron
(incl. Elytrigia; Roegneria), Agrostis, Aira, Alopecurus,
Arrhenatherum, Avena, Beckmannia, Boissiera, Brachypodium,
Briza, Bromus, Calamagrostis, Catabrosa, Chloris (%), Dactylis
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(?), Desmostachya, Elymus (incl. Hordelymus; Clinelymus),
Festuca, Gaudinia, Glyceria, Haynaldia, Hesperochloa,
Heteranthelium, Holcus, Hordeum, Hystrix, Koeleria, Lamarckia,
Leersia, Lolium, Milium, Muhlenbergia, Phalaris, Phleum, Poa,
Puccinellia, Secale, Sitanion, Stipa, Taeniatherum, Trisetum,
Triticum, and Vulpia (?): circumglobal, especially in the
northern hemisphere.

Lectotype: on "chaumes des cereales " (=Triticum aestivum),

environs de Courtray, Belgium (isotypes Westendorp et Wallays
Herb. Crypt. Belg. No. 107T; lectotype designated by Hylander,
Jgrstad, and Nannfeldt (Opera Bot. 1:75. 1953).

Most of the host genera are those listed by Hassebrauk (Mitt.
Biol. Bundesanstalt Land - u. Forstwirschaft Berlin-Dahlem
116:1-75. 1965) as naturally infected. Puccinia hordei is
common on Gaudinia, Holcus, Lolium, Koeleria, and Vulpia, and
the two rusts have sometimes been confused. The telia of P.
montanensis and P. brachypodii usually are conspicuously linear
in arrangement but the teliospores are distinctive.

The numerous pores of the urediniospores are readily observed
in chloral hydrate solution despite the nearly colorless wall.
Uredinia have been described as having and as lacking paraphyses.
They are constantly present at the edge of the sorus.

The following variety has smaller spores than var. striiformis
and tolerates higher temperatures.

PUCCINIA STRIIFORMIS Westend. var. dactylidis Manners
Trans. Brit. Mycol. Soc. 43:65. 1960.

Aecia unknown. Urediniospores 18.5-25 x 15-20.5; teliospores
30-L9 x 12-22.5u.

Hosts and distribution: Dactylis glomerata L.: the British
Isles to Russia, Iran, and India.

Type: Viennot-Bourgin, on Dactylis glomerata var. hispanica,
Facham near Teheran, Iran (IMI T6632).
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Figure T7

59. PUCCINIA MONTANENSIS Ellis J. Mycol. T7:27h. 1893. Fig. TT.

Aecia (Aecidium fendleri Tracy & Earle) localized, on
Berberis; spores (20-)22-27(-29) x (17-)19-23u thick, verrucose.
Uredinia on adaxial leaf surface, pale cinnamon-brown, paraphyses
abundant, capitate, mostly 16-24u wide in the head, hyaline,
uniformly thin-walled, spores (25-)27-33(-36) x (19-)21-25(-27)u,
ellipsoid or broadly ellipsoid, wall 1.5-2(-2.5)u thick, cinnamon-
brown, echinulate, pores 8-10, scattered. Telia mostly on
abaxial surface, blackish, covered by epidermis, weakly loculate
with brownish paraphyses; spores (36-)L0-55(-60) x (18-)22-32
(-35)u, mostly obovoid or broadly obovoid, occasionally 3-celled,
wall 1-2(-3)p thick at the sides, (2.5-)3.5-T(-10)u at apex,
chestnut-brown, smooth; pedicels brownish, 15u or less long.

Hosts and distribution: species of Agropyron, Elymus, Hordeum,
Hystrix, and Sitanion: The United States and Canada, mostly
the western half.

Type: Kelsey, on Elymus condensatus (=error for E. cinereus),
Montana (NY: isotypes distributed as No. 2892 Ellis & Ev. N.
Amer. Fungi).

The southernmost record is the summit of the Chisos Mts., Big
Bend National Park, Texas. Reports of the species in South
America are erroneous.

Mains (Mycologia 13:315-322. 1921) proved, by inoculation,
that the aecia occurred on Berberis fendleri.
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Figure T8

60. PUCCINIA PYGMAEA Eriks. Bot. Centralbl. 6L4:381. 1895 var.
pygmaea. Fig. T8.

Puccinia ishikawai Ito. J. Coll. Agr. Tohoku Imp. Univ.
3(2):210.  1909.

Uredo agrostidis Arth. & Cumm. Philippine J. Sci. 59:4L3.
1936.

Aecia on species of Berberis; spores (17-)19-2L(-26) x
(14-)16-20(-22)u, wall 1-1.5u thick, hyaline, verrucose. Ured-
inia mostly on adaxial leaf surface, pale cinnamon-brown, with
abundant peripheral and some intermixed, capitate or clavate-~
capitate paraphyses, 10-20u wide, to 80u long, the wall thin
in the head (1-1.5up), usually thin in the stipe, the head often
collapsing, hyaline; spores (2Lk-)26-32(-35) x (18-)21-24(-26)y,
ellipsoid, broadly ellipsoid, or obovoid, wall (1-)1.5-2y thick,
thicker when immature, yellowish to cinnamon-brown, finely
echinulate, pores usually obscure, (6-)8-10, scattered. Telia
mostly on abaxial surface, blackish, covered by epidermis,
weakly loculate with scanty brownish paraphyses; spores
(32-)36-48(-58) x (1L4-)1T7-22(-26)u, mostly oblong-obovoid or
oblong, wall 1-1.5u thick at sides, (2-)3-5(-6)u at apex,
chestnut-brown, smooth; pedicels 15u or less long, yellowish.

Hosts and distribution: species of Agrostis, Ammophila,
Calamagrostis, Deschampsia klossii Ridl., Festuca idahoensis
Elmer, F. subuliflora Scribn.: circumglobal, mostly in
temperate zones and at higher elevations.

Neotype: Sydow, on Calamagrostis epigeios, Germany (Sydow
Mycoth. Germ. 1480 = PUR F15967); designated, with reasons, by
Cummins & Greene (Mycologia:58: T13. 1966.)

P. pygmaea differs from the P. brachypodii complex in
having thin-walled, collapsing paraphyses and narrow teliospores.

Tranzschel (Compt. Rend. Acad. Sci. URSS. 1931: L5-48.
1931) first proved the life cycle by inoculation.

Four varieties have been recognised; var. ammophilina differs
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because of longer teliospores; var. minor because of smaller
urediospores; var. angusta because of small urediniopsores and

narrow teliospores; and var. major because of larger uredio-
spores and long teliospores.

155



(

Figure 79

PUCCINIA PYGMAEA Eriks. var. ammophilina (Mains) Cumm. &
H. C. Greene Mycologia 58: 71k4. 1966. Fig. T9.

Uredo ammophilina Kleb. Kryptog.-Fl. Mark Brandenb. 5a:882.
191k,

Puccinia ammophilina Mains ex Cumm. Mycologia L48: 60L. 1956.

Aecia unknown. Uredinial paraphyses less abundant than in
var. pygmaea; spores (26-)28-35(-40) x 20-25(-28)u. Telial
paraphyses scant to none; spores (38-)L43-63(-70) x (1L-)16-22(-26)u.

Hosts and distribution: Ammophila arenaria (L.) Link:
Europe and the Pacific Coast, U.S.A.

Type: Sprague, Ore. 10-T33, on Ammophila arenaria (MICH;
isotypes BPI, PUR).
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PUCCINIA PYGMAEA Eriks. var. major Cumm. & H. C. Greene
Mycologia 58:716. 1966.

Aecia unknown. Uredinial paraphyses as in var. pygmaea but
spores large, (26-)30-40(-LL4) x 22-26(-29)u. Telial paraphyses
none or scant, sori not loculate; spores (L0-)4k6-6L(-T70) x

(1h-)16-21(-24)u.

Hosts and distribution: Calamagrostis ? sp., Festuca
(tolucensis H.B.K.?): mountains of Mexicoj; 3 collections.

Type: Cummins No. 63-55L (=PUR 60267), on Calamagrostis ?
sp., Durango, Mexico.

The leaves of the Calamagrostis are similar to those of
C. tolucensis (H.B.K.) Trin. but some hard-leafed species of
Muhlenbergia also are similar. A portion of an old inflorescence
indicates that the fescue is probably correct.
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PUCCINIA PYGMAEA Eriks. var. minor Cumm. & H. C. Greene
Mycologia 58:71k. 1966.

Aecia unknown. Uredinial paraphyses as in var. pygmaea;
spores (20-)21-26(-28) x (17-)19-22(-24)u. Telial paraphyses
scant, sori not loculate; spores (32-)36-43(-49) x (12-)15-21
(-23)u.

Hosts and distribution: species of Calamagrostis: mountains
of western Europe and in Japan.

Type: Wagner (Sydow Ured. No. 1603 as P. pygmeea), on
Calamagrostis villosa (Chaix) Mutel (as C. halleriana),
Switzerland (holotype PUR Fh63k).
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PUCCINIA PYGMAEA var. angusta Cumm. & H. C. Greene Mycologia
58: T15. 1966.

Aecia unknown. Uredinial paraphyses typical, the few spore
seen as in var. minor. Telia with few paraphyses; spores
(34-)39-54(-60) x (10-)12-16(-18)u.

Hosts and distribution: Calamagrostis arundinacea (L.) Roth,
C. sachalinensis Schmidt: China, Japan and the Philippines.

Type: Cheo No. 655 = PUR F14k03, on Calamagrostis
arundinacea, China.
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Figure 80

61. PUCCINIA CRINITAE McNabb Trans. Roy. Soc. N. Zealand 1:2k41.
1962. Fig. 80.

Uredo crinitae Cunn. Trans. N. Zealand Inst. 55:41. 192k.

Aecia unknown. Uredinia amphigenous or mostly on the adaxial
leaf surface, with colorless, mostly capitate paraphyses, to
25y wide in the head, wall 1lu thick or to 3.5u apically; spores
(27-)30-35(~38) x (24-)26-30(-~32)u, mostly broadly ellipsoid,
wall (1.5-)2(2.5)u thick, closely echinulate, pale yellowish,
germ pores 10-1k, scattered, rather obscure. Telia on adaxial
surface, blackish, covered by the epidermis, with few or no
brown paraphyses, not loculate; spores variable in size,
(36-)50-80(-88) x (11-)15-20(-24)yu, oblong, oblong-clavate,
or cylindrical, wall 1-1.5(-2)u thick at sides, to L4u apically,
chestnut-brown, smooth; pedicels brown adjacent to the hilum,
15u or less long; l-celled spores occur.

Hosts and distribution: Dichelachne crinita (Forst. f.)
Hook. f.: UNew Zealand.

Type: McNabb, Mt. Victoria, Wellington (PDD 19636). McNabb
lists 5 other specimens.

Telia are very rare on the type, which probably accounts for
the discrepancy between the size of the teliospore ( but not
urediniospore) as published by McNabb and those above.
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Figure 81

62. PUCCINIA BRACHYPODII-PHOENICOIDIS Guyot & Malen. Trav.
Inst. Sci. Cherifien, Ser. Bot. No. 28: 37. 1963 var.
brachypodii-phoenicoides. Fig. 81.

Aecia unknown, presumably on Berberis. Uredinia on adaxial
leaf surface, about cinnamon-brown, with abundant, mostly
peripheral paraphyses, mostly clavate-capitate, (7-)10-15(-18)u
wide apically, wall 1lp thick basally, (1-)3-Tu apically; spores
(2h-)27-32(-34) x (20-)22-25(-26)u, mostly ellipsoid or broadly
ellipsoid, wall 2-2.5(-3)u thick, yellowish to pale chestnut-
brown, echinulate, spines mostly spaced 1.5-2p on centers, germ
pores obscure, 8-10, scattered. Telia on abaxial surface,
blackish, covered by epidermis, with scant marginal brownish
paraphyses, sori not loculate; spores (34-)L0-56(-62) x
(14-)19-24(-26)n, wall 1-1.5(-2)u thick at sides, 2.5-4(-6)p
apically, chestnut-brown or paler basally; pedicels brownish,
10u or less long.

Type: Guyot & Malencon, on Brachypodium phoenicoidis (L.)
Roem. & Schult., Morocco (Herb. Guyot; isotype PUR F16920); not
otherwise known.

This species and its varieties differ from the P. brachypodii
complex because the paraphyses wall is thickened apically and
thin below and from the P. pygmaea complex because of the
apically thick-walled paraphyses.
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PUCCINIA BRACHPODII-PHOENICOIDIS Guyot & Malen. var. davisii
Cumn. & H. C. Greene Mycologia 58: 719. 1966.

Aecia unknown. Uredinia on adaxial leaf surface, paraphyses
mostly capitate, to 2Ly wide apically, wall 1y thick at sides,
2-7(-10)u thick at apex, mostly golden brown; spores (25-)28-32
(-35) x (20-)22-26(-28)u, obovoid or broadly ellipsoid, wall
(1-)1.5(-2.5)u thick, yellowish to cinnamon-brown, echinulate,
germ pores obscure, 8(-10?7), scattered. Telia as in the species;
spores (30-)36-46(-52) x (12-)14-18(-20)u, wall 1ln thick at
sides, 3-5(-T)u at apex.

Hosts and distribution: Oryzopsis asperifolia Michx.: the
Great Lakes region, U.S.A.

Type: Davis, on Oryzopsis asperifolia, Wisconsin (WIS).

This variety differs from the typical in having the echinulae
of the urediniospores spaced 2-3u on centers and narrower and
shorter teliospores.
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PUCCINIA BRACHYPODII-PHOENICOIDIS Guyot. & Malen. var.
chisosana (Cumm.) Cumm. & H. C. Greene Mycologia 58: T719.
1966. Fig. 82.

Puccinia pygmaea Eriks. var. chisosana Cumm. Southw. Nat.

8: 189. 196k,

Aecia unknown. Uredinia on adaxial leaf surface, yellowish
brown, with abundant, capitate or clavate paraphyses, to 1Tu
wide in the head, wall lp thick below, 1.5-4(-6)u at apex,
hyaline; spores (26-)28-33(35) x (21-)23-26(-27)u, wall 1.5-2y
thick, dull cinnamon-brown, densely echinulate, echinulae
spaced 0.7-1.5u, pores obscure, 8-10(-127), scattered. Telia
as in the species, spores 30-38(-42) x (13-)15-20(-23)u, wall
1-1.5u thick at sides, 3-5u at apex.

Hosts and distribution: Bromus anomalus Rupr., B. brachyan-
thera Doell., B. sp.: southwestern U.S.A., Mexico, and Brazil.

Type: Cummins 62-415(=PUR 5736L), on Bromus anomalus,
Texas, U.S.A.

Variety chisosana differs from the preceding two because of
more densely echinulate urediniospores and shorter teliospores.
Kaufmann (Mycopathol. Mycol. Appl. 32:249-261. 1967) pub-
lished a photograph of teliospores of the type.
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Figure 83

63. PUCCINIA BRACHYPODII Otth Mitth. Naturf. Ges. Bern 1861:
82. 1861 var. brachypodii Fig. 83.

Epitea baryi Berk. & Br. Ann. Mag. Nat. Hist. II. 13: L6l.
1854. Based on uredinia.

Puceinia linearis Rob. in Desmazieres Ann. Sci. Nat. L:
125. 1855, not Roehling 1813.

Puccinia brachypodii Fuckel Jahrb. Nassau Ver. Naturk. 23-2k:
60. 1869.

Puccinia baryi Wint. Rabenh. Kryptog. Fl. Ed. 2. I. 1:178.
1882.

Aecia, localized on Berbis aristata DC., B. lycium Royle,
and B. vulgaris 1l.: spores (19-)22-27(-29) x 15-21u, wall
uniformly 1lu thick, verrucose. Uredinia mostly on adaxial
surface, conspicuously seriate, yellowish brown, paraphyses
mostly 4O-TOu long, variable, cylindric-clavate or mostly
cylindric-capitate, often with a contracted "neck" below the
head, head 11-21u diam, wall mostly 2-3.5u thick below, L9y
in the head, golden or colorless; spores 21-25 x 16-21u, mostly
broadly ellipsoid or broadly obovoid, wall 1.5-2(-2.5)u thick,
yellowish, closely echinulate, pores obscure, about 8, scattered.
Telia amphigenous or mostly on abaxial surface blackish, covered
by epidermis, mostly seriately arranged, with few or often no
brownish paraphyses; spores (27-)30-38(-L1) x (15-)17-23(-26)u,
variable but mostly oblong or obovoid, wall lu thick at sides,
2-4(-5)u at apex, deep golden or clear chestnut-brown, smooth;
pedicels 12u or less long, brownish.

Hosts and distribution: species of Brachypodium: Europe
and Japan.

Neotype: Otth, on Brachypodium sylvaticum (Huds.) Beauv.,
Switzerland (BERN). Neotype designation made by Cummins and
Greene (Mycologia 58:702-721. 1966.).

P. brachypodii is the oldest valid name for a world-wide
complex of rust fungi proved or presumed to produce aecia on
Berberis-Mahonia and characterized by long-covered telia,
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abundant clavate-capitate uredinial paraphyses whose walls are
thick throughout, and closely echinulate urediospores having
numerous obscure germ pores. Many "species" have been named
within the complex but the morphological variability is nearly
continuous.

Proof that Berberis is the aecial host was provided by Mayor
in 1934 (Bull. Soc. Neuchatel. Sci. Nat. 58:7-31 1933) and by
Payak in 1965 (Phytopathol. Z. 52:49-5k4).
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Figure 84

PUCCINIA BRACHYPODII Otth var. poae-nemoralis (Otth)
Cumm. & H. C. Greene Mycologia 58:705. 1966. Fig. 8k.

Physonema minimum Bonorden Abh. Nat. Ges. Halle 5:200. 1860.
(Based on uredinia).

Uredo poae-sudeticae Westend. Bull. Roy. Acad. Belg. II.
650. 1861.

Puccinia poae-nemoralis Otth Mitth. Natur. Ges. Bern
1870:113. 18T1.

Puccinia milii Eriks. Bot. Centrlbl. 6L4:382. 1895.

Puccinia exigua Diet. Hedwigia 36:299. 1897.

Uredo kerguelensis P. Henn. Deut. Sudpolar-Exped. 1901-
1903, VIII. Bot. p. 4. 1906.

Uredo anthoxanthina Bub. Ann. Mycol. 3:223. 1905.
Puccinia cognatella Bub. Ann. Mycol. 7T:378. 1909.
Puccinia oligocarpa Syd. & Butl. Ann. Mycol. 10:262. 1912.

Puccinia narduri Gz. Frag. Trab. Mus. Nac. Cienc. Nat. Ser.
Bot. 3:13. 191k,

Uredo festucae-halleri Cruchet Bull. Soc. Vaud. Sci. Nat.
51:629. 1917.

Uredo glyceriae-distantis Eriks. Ark. Bot. 18(19):18. 1923.

Puccinia thalictri-poarum Ed. Fisch. & Mayor Mitt. Naturf.
Ges. Bern 192L:36. 1925, nom. nud.

Puccinia poae-sudeticae Joerst. Nytt. Mag. Naturv. T0:325.
1932.

Puccinia anthoxanthina Gaeum. Ber. Schweiz. Bot. Ges. 55:T7h.

1949,

Puccinia poae-annuae V.-Bourgin Bull. Soc. Mycol. France

84:L497-L498. 1968.

Aecia, localized, on Berberis jaeschkeana C. K. Schneid;
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spores 20-27 x 19-23u, wall about 1lu thick, verrucose. Uredinia
mostly on adaxial surface, yellowish or yellowish brown, with
abundant peripheral and intermixed, hyaline or yellowish,
cylindric-capitate or capitate paraphyses, mostly 50-80u long
and 18-16p wide, usually geniculate and with a constricted "neck",
wall 2.5-Lp thick throughout or to Tu thick in the head; spores
(20-)22-27(-29) x (16-)18-23(-25)u, ellipsoid, broadly ellip-
soid or obovoid, wall 1.5-2(-2.5)u thick, hyaline to pale
golden, closely echinulate, pores scattered, 8-12, obscure;
amphispores with cinnamon- to near chestnut-brown walls
sometimes formed. Telia mostly on abaxial surface, blackish,
covered by the epidermis, with brownish paraphyses scant or
numerous but sori not conspicuously loculate; spores (31-)35-50
(-64) x (1k-)17-23(-25)u, wall 1-1.5u thick at sides, (3-)k-6
(~T)u apically, chestnut-brown, or paler basally, smooth;
pedicels 15u long or less, brownish.

Hosts and distribution: On species of: Agrostis, Alopecurus,
Anthoxanthum, Arctagrostis, Calamagrostis, Catabrosa, Festuca,
Glyceria, Lolium, Melica, Milium, Nardurus, Phippsia, Phleum,
Poa, Sieglingia, Trisetum, and Vulpia; Circumglobal in temper-
ate climates and at high altitudes in the tropics.

Type: Otth, on Poa nemoralis, Switzerland (BERN).

This variety is variable but with such intergradation that
further segregation is doubtfully desirable. In the northern
United States amphispores occur occasionally on Poa and in
Alaska in Arctagrostis latifolia (R. Br.) Griseb., often as
segments in ordinary uredia.

The fungus is not obligately heteroecious and commonly
occurs without a Berberis associate. The Indian aecia used
in inoculations that proved the life cycle (Joshi & Payak,
Mycologia 55:247-250. 1963) were localized, but systemic
aecia occur in the Himalayan region. Aecidium montanum Butler
may belong here or with var. brachypodii.

Variety poae-nemoralis does not have seriately arranged sori
and has longer teliospores than var. brachypodii.
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Figure 85

PUCCINIA BRACHYPODII Otth. var. arrhenatheri (Kleb.) Cumm.
& H. C. Greene Mycologia 58:709. 1966. Fig. 85.

Puccinia perplexans Plowr. f. arrhenatheri Kleb. Abh.
Naturw. Ver. Bremen 12:366. 1892

Puccinia magelhaenica Peyr. ex Magnus Ber. Nat.-Med. Ver.
Innsbruck 21:41. 189k.

Puccinia arrhenatheri Eriks. Beitr. Biol. Pfl. 8:14. 1898.
Puccinia koeleriae Arth. Mycologia 1:247. 1909.

Uredo paulensis P. Henn. Hedwigia hl:297. 1902.

Puccinia spicae-venti Bucholtz Ann. Mycol. 3:L46. 1905.

Puccinia deschampsiae Arth. Bull. Torrey Bot. Club 37:570.
1910.

Uredo lamarckiae Kleb. Kryptogamenfl. Mark Brandenburg
5a:883. 191L.

Puccinia aerae Mayor & Cruchet in Cruchet Bull. Soc. Vaud.
Sci. Nat. 51:628. 1917T.

Uredo lamarckiae Cab. & Gz. Frag. Bol. R. Soc. Espan Hist.
Nat. 20:309. 1920.

Puccinia distichophyllii Ed. Fisch. Mitt. Naturf. Ges.
Bern 1920: XLII. 1921.

Puccinia hordeicola Lindg. Rev. Fac. Agron. La Plata 33:76.
1957.

Puccinia poae-nemoralis Otth. ssp. hyparctica Savile in
Savile & Parmelee Canad. J. Bot. L2:705. 196L4. Based on
uredinia.

Aecia localized or systemic, on Berberis; spores (20-)23-27
(-29) x (16-)19-23(-2k)u, wall 1-1.5u thick, hyaline, verrucose.
Uredinia on adaxial leaf surface, cinnamon-brown or paler,
with abundant, mostly clavate or clavate-capitate, hyaline
paraphyses, (7-)13-20(-28u wide apically, to 120u long, the

"neck" constricted or not, wall uniformly (1-)2-L(-T)u thick;
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spores (24-)26-33(-36) x (18-)21-26(-29)u, ellipsoid, broadly
ellipsoid, or obovoid, wall (1-)1.5-2(-2.5)u thick, pale yellow-
ish 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 some-
times loculate; spores (30-)36-50(-80) x (12-)15-22(-27)u,
variable but mostly oblong or oblong-obovoid, wall 1-1.5p thick
at sides, (2-)3-5(-T)u apically, chestnut-brown, smooth; pedicels
15u or less long, brownish.

Hosts and distribution: On species of Agropyron, Apera,
Arrhenatherum, Bromus, Calamagrostis, Deschampsia, Elymus,
Festuca, Helictotrichon, Hordeum, Koeleria, Lamarckia, Phalaris,
Poa, Relchella, and Trisetum: circumglobal, especially in
temperate and cooler areas.

This variety 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.

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 are numerous systemic and localized aecia on
Berberis. Their relationship is not known but it is suggestive
that var. arrhenatheri is common on several genera of grasses
in the area. Systemic aecia also occur in India and Pakistan.
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PUCCINIA BRACHYPODII Otth var. major Cumm. & H. C. Greene
Mycologia 58:711. 1966.

Aecia unknown. Uredinia cinnamon-brown, paraphyses as in
var. poae-nemoralis; spores (30-)32-L2(-L9) x (2k-)27-32(-3L4)y,
wall 2-2.5u thick, golden or cinnamon-brown, densely echinulate,

germ pores 9-12, scattered. Telia as in var. poae-nemoralis;
spores 46-66 x (16-)19-2hy.

Hosts and distribution: Poa horridula Pilger, P. candamoana
Pilger: Peru.

Type: Weberbauer, on Poa horridula, Peru (PUR F15673).

This variety has much larger urediniospores and somewhat
larger teliospores than the species. A fungus that is generally
similar but has nearly colorless urediospores that reach 50u
long occurs on Hierochlo® redolens Vahl in Chile.
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Figure 86

64. PUCCINIA MELLEA Diet. & Neger Bot. Jahrb. 24:155. 1897.
Fig. 86.

Aecia unknown. Uredinia on adaxial leaf surface, yellowish
brown, paraphyses clavate to capitate, 10-20(-25)u wide, wall
colorless, 2-lu thick; spores (20-)25-32(-35) x (17-)20-2L(-26)y,
mostly ellipsoid or obovoid, wall 1.5-2(-2.5)u thick, closely
echinulate, pores 8-10, scattered. Telia on abaxial surface,
long-covered by epidermis, tending to be loculate with brown
paraphyses; spores (36-)45-85(-92) x (10-)12-18(-22)n, mostly
cylindrical or cylindrical-clavate, wall 1-1.5(-2)u thick at
sides, 3-5(-T)u apically, pale golden, smooth; pedicels golden,
less than 20p, persistent.

Hosts and distribution: Vulpia australis (Nees) Blom, V.
eriolepis (Desv.) Blom, V. megalura (Nutt.) Rydb., V. muralis
(Kunth) Nees, V. myuros (L.) Gmel.: Chile and Argentina.

Type: Neger, on Festuca muralis (=Vulpia muralis),
Concepcion, Chile (S; isotype PUR).
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Figure 87

65. PUCCINIA ENTEROPOGONIS P. Syd. & H. Syd. Monogr. Ured.
1:751. 1904. Fig. 8T7.

Puccinia chloridis-incompletae Ramak. T.S., Srin. & Sund.
Proc. Indian Acad. Sei. B. 36:91. 1952.

Aecia unknown. Uredinia amphigenous or mostly in abaxial
side, cinnamon-brown, with hyaline or golden, mostly incurved,
clavate, l-septate paraphyses, whose wall is uniformly 2-3u
thick; spores (19-)21-24(-27) x 16-19(-20)u, mostly ellipsoid
or oval, wall 1.5u thick, golden to cinnamon-brown, echinulate,
pores 6 or 7, scattered. Telia blackish brown, pulvinate,
exposed; spores (23-)25-30(-33) x (17-)19-22(-2k)u, mostly
ellipsoid, wall (1.5-)2-3(-3.5)u at sides, 3-5(-6)u apically,
chestnut-brown, smooth; pedicels thick-walled, usually not
collapsing, hyaline to golden, persistent, to 130u long.

Hosts and distribution: Chloris incompleta Roth, Enteropogon
monostachyus (Vahl) K. Schum.: Tanganyika, Zanzibar and India.

Type: Holst, on E. monostachyus, Usambara, Tanganyika (s).

The basally l-septate paraphyses are unique in the genus
Puccinia.

Hennen and Cummins (Mycologia 48:126-161. 1956) published
a photograph of one teliospore of the type.
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Figure 88

66. PUCCINIA DIGITARIAE-VELUTINAE V.-Bourgin Bull. Soc. Mycol.
Fr. 67:431, 1951. Fig. 88.

Puccinia digitariae-vestitae Ramachar & Cumm. Mycopathol.
Mycol. Appl. 25:18. 1965.

Aecia unknown. Uredinia amphigenous or mostly on abaxial
surface. Uredinia yellowish brown, pulverulent, with peri-
pheral, more or less clavate and often incurved, hyaline or
yellowish, thin-walled paraphyses; spores (23-)25-32(-35) x
(18-)20-25(~-28)u, mostly oval or obovate, wall 1-1.5u thick,
golden or pale cinnamon-brown, echinulate, pores 5-8, scattered,
Telia blackish brown, compact, early exposed; spores (36-)39-50
(=52) x 17-22(-2L4)u, mostly clavate or oblong-clavate with the
apex more or less truncate, wall 1-1.5u thick at sides, 3-5u at
apex, smooth, deep golden to chestnut-brown; pedicels thin-
walled, golden, persistent, to 25u long.

Hosts and distribution: Digitaria velutina P. Beauv., D.
vestita Fig. & De Not. var. scalarum (Schweinf.) Henrad: Gold
Coast, Ivory Coast, Kenya, N. Rhodesia, and Uganda.

Type: Viennot-Bourgin, on D. velutina, Ivory Coast (Herb.
Viennot-Bourgin).

The species differs from P. oahuensis in having exposed
telia and urediospores with scattered pores. Viennot-Bourgin
has republished, with extensive notes, the description in
Urediniana 4:169. 1953.
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Figure 89

67. PUCCINIA AZTECA Cumm. & Hennen sp. nov. Fig. 89.

Aeciis ignotis. Urediniis plerumque epiphyllis, flavidis,
paraphysibus capitatis vel clavato-capitatis, membrana plerumque
uniformiter 1-1.5u crassa, hyalina; sporae (20-)23-28(-31) x
(18-)20-23(-2k4 )1, obovoideae vel late ellipsoideae, membrana
1-1.51 crassa, hyalina vel flavida, echinulata, poris germinat-
ionis obscuris, T7-9, sparsis. Teliis amphigenis vel plerumque
epiphyllis, erumpentibus, compactis, atro-brunneis; sporae
plerumque cylindraceae, magnitudine variabili, (L40-)50-95 x
(11-)14-18(-20)u, vel longiore 90-160u ubi germinantibus,
membrana ad latere lu crassa, ad apicem (6-)10-18(-24)u, pallide
castaneo-brunnea; pedicello plus minusve 10u longo.

Type: Hennen T70-3, on Trisetum virletii Fourn., Desert of
the Lions National Park, 10 miles west of Mexico City, Mexico,
6 June 1970 (PUR 63273).

One other collection on the same host is known from near
Morelia. In Brazil, what perhaps is the same rust fungus occurs
on Calamagrostis montevidensis Nees (Holway 1791, 1935, 1953).
It seems probable that the lower cell elongates when telio-
spores germinate, thus accounting for the great variability in
the lengths of the spores.
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Figure 90

68. PUCCINIA ANDROPOGONIS-HIRTI Beltr. Mem. R. Soc. Espan.
Hist. Nat. 50:252. 1921. Fig. 90.

Uredo andropogonis-hirti Maire Bull. Soc. Mycol. Fr. 21:162.
1905.

Aecia unknown. Uredinia mostly on abaxial leaf surface,
cinnamon-brown, with capitate or clavate-capitate, mostly
curved and commonly geniculately curved, hyaline to brownish
paraphyses whose wall is 12-16u thick apically becoming
progressively thinner below; spores (25-)29-35(-38) x
(20-)2L-28u, mostly broadly oval or obovoid, wall (1.5-)2-2.5
(-3.5) thick, cinnamon-brown or darker apically, echinulate,
pores (6-)8(-10), scattered. Telia on abaxial surface,
blackish brown, compact, becoming exposed; spores (30-)32-38(-L0)
x (20-)22-28, mostly broadly ellipsoid, wall 1.5-2u thick at
sides, 2-3(-k)u at apex, smooth, chestnut-brown; pedicels
thick-walled, not collapsing, hyaline to brownish, seldom more
than 35u long.

Hosts and distribution: Hyparrhenia hirta (L.) Stapf, the
Mediterranean region.

Lectotype: Beltrén, Castellon, Spain (MA).

Without teliospores the species is doubtfully separable
from P. eritraeensis and P. hyparrheniicola. Despite Betran's
description and illustration, neither pore of the teliospore
is provided with a papilla and the lower pore is adjacent to
the septum.
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Figure 91

69. PUCCINIA HYPARRHENIICOLA Joerst. & Cumm. in Cummins Torrey
Bot. Club Bull. 83:227. 1956. Fig. 91.

Aecia unknown. Uredinia on abaxial leaf surface, to 2 mm
long, chestnut-brown, paraphyses 8-181 wide apically, to TOu
long, cylindrical or cylindric-capitate, incurved, often
geniculately so, thick-walled; spores (26-)28-31(-34) x
(21-)24-27(-29)u , broadly ovate or globoid, wall (1.5-)2-3u
thick, dark cinnamon- or chestnut-brown, echinulate, germ
pores 6-8, scattered. Teliospores in the uredinia (28~)33-L0
(<45) x 16-19(-22)u, oblong or oblong-ellipsoid, wall 1(-1.5)u
thick at sides, (2.5-)3-3.5(-L)u apically, golden brown with
the apex paler, smooth; pedicels colorless, thin-walled,
collapsing, to 15u long.

Hosts and distribution: Hyparrhenia hirta (L.) Stapf;
Canary Islands.

Type: I. Jérstad No. 822, Santa Cruz, Tenerife, Canary
Islands, Mar. 21, 1954 (PUR; isotype 0).

Cummins (loc. cit.) published a photomicrograph of 1
urediniospore and 1 teliospore.
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Figure 92

TO. PUCCINIA KENMORENSIS Cumm. Bull. Torrey Bot. Club T2:209.
1945, Fig. 92.

Aecia unknown. Uredinia amphigenous, cinnamon-brown, with
capitate or clavate-capitate, straight or curved, thick-
walled, yellowish paraphyses, 50-75 x 11-16u; spores 23-29
x 19-23u, mostly broadly oval or obovoid, wall 1.5-2.5u thick,
dark cinnamon- or chestnut-brown, echinulate, pores 6-8,
scattered. Tella not seen; teliospores 23-30 x 18-22u,
ellipsoid or broadly so, wall uniformly 2-2.5: thick, smooth,
chestnut-brown; pedicels as seen only 8-12u but probably are
longer, hyaline, thin-walled and collapsing, deciduous.

Hosts and distribution: Bothriochloa decipiens (Hack.)
C. E. Hubb.,: Australia.

Type: Clemens, Queensland, Australia (PUR).

Cummins (loc. cit.) published a photomicrograph of 1 telio-
spore and 1 urediniospore.
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Figure 93

71. PUCCINIA ERITRAEENSIS Paz. Bot. Jahrb. 17:1k. 1893.
Fig. 93.

Aecia unknown. Uredinia mostly on abaxial leaf surface,
cinnamon-brown, with clavate or capitate-clavate, incurved or
geniculate, colorless or yellowish paraphyses, the wall 6-11u
thick apically becoming progressively thinner basally; spores
24-32(-35) x (16-)20-25(-2T7)u, oval or nearly globoid, wall
1.5-2u, cinnamon-brown or slightly darker, echinulate, germ
pores (6)7-9(-10), scattered. Telia on abaxial surface, black-
ish brown, exposed, compact; spores (30-)33-L0o(-46) x (19-)
20-27(-29)u, mostly broadly ellipsoid, wall 2.5-3u thick at
sides, 4-5(-6)u apically, chestnut-brown, smooth; pedicels
rather thin-walled, usually collapsing, colorless or yellowish,
persistent, to 90u long.

Hosts and distribution: species of Andropogon, Capillipedium,
Cymbopogon, Hyparrhenia, Trachypogon: Africa to Australia, and
in Honduras.

Type: Schweinfurth, on Andropogon sp., Haschello Kobob,
Eritraea (B).

Without teliospores it is doubtful if the species can be
distinguished from P. andropogonis-hirti and P. hyparrheniicola.
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T2. PUCCINIA PURPUREA Cke. Grevillea 5:15 1876. Fig.9k,
Uredo sorghi Pass. Comm. Soc. Critt. Ital. 2:L4g. 1867.
Uredo sorghi Fuckel. Bot. Zeit. 29:27. 18T71.

Puccinia sanguinea Diet. ex Atkinson Bull. Cornell Univ.
3:19. 1897.

Uredo sorghi-halepensis Pat. Bull. Soc. Myc. Fr. 19:253.
1903.

Puccinia prunicolor H. Syd., P. Syd. & Butl. Ann. Mycol.
4:L35. 1906.

Puccinia sorghi-halepensis Speg. Anal. Mus. Nac. Buenos Aires
31:386. 1922.

Sori in leaves, mostly in abaxial side of leaves, in purple
spots. Uredinia nearly chestnut-brown, pulverulent, with clavate
or clavate-capitate, mostly curved, hyaline or yellowish (or
purple stained from the host) paraphyses, with the wall L-Tu
apically becoming progressively paler below; spores (26-)30-40 x
23-29(-32)u, variable, ellipsoid, obovoid, or nearly globoid,
often angular, wall 2u thick, cinnamon or slightly darker,
echinulate, pores 5-8, scattered or tending to be bizonate.
Telia blackish brown, compact, pulvinate, exposed; spores
(37-)40-50(-55) x (22-)24-30(-33)u, mostly ellipsoid, or oblong-
ellipsoid, wall (2.5-)3-3.5u thick at sides, 4L-5(-7)u apically,
chestnut, smooth; pedicels thick-walled and mostly not collap-
sing, hyaline or yellow, persistent, to 95u long.

Hosts and distribution: Cymbopogon citratus (DC.) Stapf. ?,
species of Sorghum, circumglobal in the warmer regions of the world.

Records for hosts other than sorghum need confirmation.

LeRoux and Dickson (Phytopathology 47:101-107. 1957) demon-
strated that Oxalis corniculata is the, or an, aecial host but
they did not publish details of morphology nor did they save
specimens in WIS.
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Figure 95

T3. PUCCINIA ERAGROSTIDICOLA Kern, Thurst. & Whet. Mycologia
25: W69. 1933. Fig. 95.

Aecia unknown. Uredinia amphigenous or mainly in abaxial
side, yellow, with mostly clavate, hyaline paraphyses, whose
wall is uniformly 1.5-2.5u thick or becoming thinner below;
spores (18-)20-25(-27) x (13~)15-18u, mostly oval, wall 1-1.5u
thick, hyaline or very pale yellowish, minutely echinulate,
pores probably scattered, obscure. Telia blackish brown,
compact, pulvinate, early exposed; spores (26-)29-33(-36) x
(20-)22-28(-30)u, mostly broadly ellipsoid, wall (2-)3-3.5u
thick at sides, 4-6u apically, chestnut-brown, smooth; pedicels
moderately thick-walled, collapsing or not, hyaline or yellow-
ish, persistent, to 75u long.

Hosts and distribution: Eragrostis inconstans Nees: Colombia.

Type: Archer No. H69, Quebrada de la Garcia, Colombia (PAC).

This is the only species belonging in Group II that is known
on Eragrostis.
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Figure 96

T4. PUCCINIA NASSELLAE Arth. & Holw. in Arthur Proc. Amer. Phil.
Soc. 64:196. 1925 var. nassellae. Fig. 96.

Aecia unknown. Uredinia on abaxial leaf surface, about
cinnamon-brown, pulverulent, with mostly clavate, curved,
hyaline to golden paraphyses whose wall is 3-5u thick apically
becoming progressively thinner below; spores (21-)26-30(-36)

x (18-)23-26(-31)u, oval to nearly globoid, wall 1-2u thick,
echinulate, golden, germ pores scattered, 6-8, scattered.
Telia on abaxial surface, blackish brown, compact, pulvinate,
exposed; spores (30-)36-4k(-56) x (18-)21-25(-28)u, mostly
broadly ellipsoid, wall 2-2.5u thick at sides, 5-12u apically,
chestnut-brown, smooth; pedicels thick-walled, hyaline to
golden, non-collapsing, persistent, to 60u long.

Hosts and distribution: species of Nassella, Stipa brachy-
phylla Hitchc.: Argentina, Bolivia, Chile, and Peru.

Type: Holway No. 508, on Nassella caespitosa, Sorata,
Bolivia (PUR).

Greene and Cummins (Mycologia 50: 6-36. 1958) published a
photograph of paraphyses and teliospores of the type.

PUCCINIA NASSELLAE Arth. & Holw. var. platensis Lindg. Rev.
Fac. Agron. Univ. Nac. La Plata 38: 86-87. 1962.

Urediniospores 22-28 x 22-25u; teliospores 29-40 x 18-2ky.

Type: Lindquist on Stipa neesiana Trin. & Rupr., La Plata,
Argentina (LPS 15.286; isotype PUR). Not otherwise known.

This variety has smaller spores than var. nassellae.
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Figure 97

75. PUCCINIA MAGNUSIANA Koern. Hedwigia 15:179. 1876. Fig. 97.

Puccinia arundinacea Hedw. f. in Lam. Encycl. Meth. Bot.
8:250. 1808 (nom. confusum).

Puccinia arundinacea g epicaula Wallr. Fl. Crypt. Germ.
2:225. 1833.

Puccinia simillima Arth. Bot. Gaz. 34:17. 1902.

Puccinia alnetorum Gaeum. Hedwigia 80:139. 19k1.

Aecia localized, on Anemone, Clematis and Ranunculus; spores
23-26 x 21-23u, wall 1-I.5p thick, verrucose. Uredinia amphi-
genous, yellowish brown, pulverulent, with clavate or clavate-
capitate, hyaline or yellowish paraphyses whose wall is 1.5-byu
thick apically, becoming thinner below; spores (20-)26-35(-b2)

x (13-)15-19(-21)u, mostly ellipsoid, oblong-ellipsoid, or oval,
wall 1.5-2(-3)u thick, hyaline to yellowish brown, echinulate,
pores obscure, 8-10, scattered or tending to be bizonate. Telia
amphigenous, blackish brown, compact, exposed, pulvinate; spores
(35-)42-56(-62) x (13-)15-24(-29)u, variable, mostly clavate

or oblong-clavate, sometimes ellipsoid, the apex mostly rounded
or narrowly rounded, wall (1-)1.5-2(-3)u at sides, (4-)7-10(-1L)u
apically, deep golden or chestnut-brown, smooth, pedicels thick-
walled, not or only partially collapsing, hyaline to brownish,
persistent, to 95U long, usually about 50U long.

Hosts and distribution: Arundo donax L., species of Phragmites:
circumglobal.

Lectotype: Koernicke, on Phragmites communis Trin., Bei
Waldau (Ostprussen) 19 Sept. 1865 (B). Lectotype designated
here.

The life cycle was demonstrated first by Cornu (Compt. Rend.
Acad. Sci. Paris 94:1731. 1882) with Ranunculus as the aecial
host.

Most American collections have urediniospores in the upper
range of measurements and tend to have dimorphic teliospores
with long, narrow, pale spores intermixed with the broader
and more pigmented spores.
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Figure 98

T76. PUCCINTIA EYLESII Doidge Bothalia 2(1a):201. 1927. Fig. 98.

Aecia unknown. Uredinia on adaxial side of leaves, yellowish
brown, paraphyses capitate, about 50u long, to 2Ly wide, wall
to 10p thick apically, colorless or yellowish; spores 20-2k x
(16-)18-20u, mostly broadly ellipsoid, wall 1.5u thick, pale
cinnamon-brown, occasional spores (amphisporic?) with near
chestnut-brown walls 2-2.5u thick, echinulate, pores scattered,
obscure, about 8. Telia mostly adaxial and on the inflorescence,
blackish brown, early exposed; spores commonly or mostly dior-
chidioid, (27-)30-41 x (25-)32-40p, from broadly ellipsoid to
broadly transversely ellipsoid (with reference to the hilum),
wall 2-Tu thick basally, thickening progressively to 8-12u
apically, usually showing concentric lamination, golden to
chestnut-brown, smooth or sometimes appearing rugose; pedicels
hyaline or brownish, persistent, to 180u long.

Hosts and distribution: Aristida aequiglumis Hack., A.
junciformis Hack., A. transvaalensis Henrard: Rhodesia and
South Africa.

Type: Eyles, on Aristida sp., Rhodesia, (PRE 15516).

A photograph of spores of the type was published by Cummins
and Husain (Bull. Torrey Bot. Club 93:56-67. 1966).

183



T7. PUCCINIA KWANHSIENENSIS Tai Farlowia 3:118. 194T.

Aecia unknown. Uredinia not described; paraphyses capitate
or clavate, brownish, wall apparently 2.5-3.5u thick apically
becoming gradually thinner below; urediniospores 18-20u diam,
globoid, wall 2.5-3u thick, yellowish brown, echinulate, pores
L, scattered. Telia amphigenous, blackish brown, pulvinate,
exposed; spores 37-5T7 x 15-23u, ellipsoid or oblong-ellipsoid,
rounded or acuminate apically, wall apparently 2.5-3u thick
at sides, 3-11uy apically, pale chestnut, smooth; pedicels
brownish, persistent, wall thickness not indicated, about
equalling the spore in length.

Type: L. Ling on Bambusa, Kwanhsien, Szechuan, China, 11
Oct. 1936. (P1. Pathol. Herb. No. 6852, Tsing Hua Univ.,
Kunming, - not seen). Not otherwise known.

With only 4 pores one would expect them to be equatorial.
The pedicel length of "sporam subaequante" may not represent
total length because the bamboo rusts usually have long pedicels.
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Figure 99

78. PUCCINIA SALTENSIS Cumm. Torrey Bot. Club. Bull. 83:231.
1956, var. saltensis. TFig. 99.

Aecia unknown. Uredinia in abaxial side of leaves, small,
cinnamon-brown; paraphyses capitate or clavate-capitate, 13-26u
wide apically, to 90u long, wall colorless or golden, more or
less evenly 2.5-Uu thick; spores 18-25(-27) x (15-)16-20(-22)u,
mostly ellipsoid or broadly ellipsoid, wall 1.5-2(-2.5)u thick,
dark cinnamon-brown, echinulate, germ pores 4-6, scattered.
Telia epiphyllous, pulvinate, exposed, blackish brown; spores
(30-)33-45(~50) x (14-)16-19(-22)u, mostly clavate-ellipsoid
or oblong-ellipsoid, wall 1.5-2.5(-3)u thick at sides, (5-)7-9
(-11)u apically, chestnut-brown, smooth; pedicels golden or
yellowish, thin-walled and collapsing, to 55U long.

Hosts and distribution: Stipa ibarrensis H.B.K.; 8. tucumani
Parodi: Argentina and Ecuador.

Type: Hunziker No. 18LL4, on S. tucumeni, Prov. Salta,
Argentina, May 2, 1942 (PUR).

Cummins (loc. cit.) published a photograph of teliospores
of the type.
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PUCCINIA SALTENSIS Cumm. var. faldensis H. C. Greene & Cumm.
50:11. 1958.

Similar to saltensis var. saltensis except the urediniospores
(22-)24-29(-33) x (18-)21-25(-27)u; the teliospores (30-)36-50
(-60) x (17-)19-24(~28)u, wall 7-11(-15)u thick apically;
pedicels to 85u long.

Hosts and distribution: species of Nassella, Stipa: Argentina,
Bolivia, Peru, Uruguay, and perhaps Australia.

Type: Holway No. 2026, on Stipa ichu (Ruiz. & Pavon) Kunth,
La Falda, Argentina (PUR).

Greene andCummins (loc. cit.) published a photograph of
teliospores of the type.
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Figure 100

79. PUCCINIA CORTEZIANA Cumm. & Hennen sp. nov. Fig. 100.

Aeciis ignotis. Urediniis epiphyllis, cinnamoneo-brunneis,
paraphysibus hyalinis, capitatis, 14-2Lp diam, membrana
uniformiter 0.5-1u crassa; sporae 22-26(-29) x 20-22u, plerumque
obovoideae, membrana 1-1.5U crassa, cinnamoneo-brunnea, echinulata,
poris germinationis 4-6, plerumgue 5, sparsis. Teliis epiphyllis,
atro-brunneis, pulvinatis, compactis; sporae 33-48(-53) x (17-)
18-22(-25)u, ellipsoideae vel obovoideae, membrana ad latere
1(1.5)u crassa, ad apicem 5-Ty crassa, castaneo-brunnea, levi;
pedicello tenui tunicati, brunneolo, usque ad Loy longo,
persistenti.

Type: Hennen 67-422 (=PUR 62783) on Brachypodium mexicanum
(Roem. & Schult.) Link, road, Amecameca to Paso de Cortesz,
Mexico. Only known in Mexico and by this, and one other
collection from Mexico State, and one collection from Michoacan
State.

The germ pores are not evenly spaced and sometimes tend to
be equatorial.
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Figure 101

80. PUCCINIA DECOLORATA Arth. & Holw. in Arthur Proc. Amer.
Phil. Soc. 64:195. 1925. Fig. 101.

Aecia unknown. Uredinia on abaxial leaf surface, cinnamon-
brown, pulverulent, with hyaline or yellowish , mostly curved
or geniculate, clavate-capitate, or capitate paraphyses whose
wall is 2-5u thick apically becoming thinner below; spores
(21-)23-27 x 19-21(-23)u, mostly broadly oval, wall 1.5u thick,
golden or cinnamon-brown, echinulate, pores 6-8, scattered.
Telia on abaxial surface, blackish brown, compact, early exposed,
pulvinate; spores 29-34(-38) x 18-22u, mostly ellipsoid and only
slightly narrowed basally, wall (1.5-)2-3u thick at sides, 5-8u
apically, clear chestnut-brown, smooth; pedicels moderately
thick-walled, not collapsing, yellowish, persistent, to 65U long.

Hosts and distribution: Bromus coloratus Steud., Bolivia.

Type: Holway No. 456, La Paz, Bolivia (PUR).

Kaufmann (Mycopathol. Mycol. Appl. 32: 249-261. 1967) pub-
lished a photograph of paraphyses and teliospores of the type.
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Figure 102

81. PUCCINIA PACHYPES H. Syd. & P. Syd. in Sydow & Butler Ann.
Mycol. 10:262. 1912. Fig. 102.

Aecia unknown; uredinia on abaxial leaf surface, yellowish
brown, with capitate, yellowish or golden paraphyses whose wall
is 5y apically and thin below; spores (17-)23-26 x (16-)18-21
(-23)u, mostly broadly ellipsoid or nearly globoid, wall 1.5u
thick, yellowish brown, echinulate, pores (6-)8(-10), scattered.
Telia on abaxial surface, blackish brown, compact, pulvinate,
exposed; spores (27-)31-37(-40) x (21-)23-26(-28)u, mostly
broadly ellipsoid, wall (1.5-)2-2.5u at sides, 3-5(-7)u apically,
chestnut-brown, smooth; pedicels thick-walled and not collapsing,
yellowish or golden, persistent, to 80u long.

Hosts and distribution: Spodiopogon rhizophorus (Steud.)
Pilger, India.

Type: McRae (Butler No. 1609), on S. albidus (=rhizophorus),
Vayitri, Wynaad, India (S).

Cummins (Uredineana 4: Pl. VII, Fig. 40. 1953) published
a photograph of teliospores of the type.
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Figure 103

82. PUCCINIA DIGNA Arth. & Holw. in Arthur Proc. Amer. Phil.
Soc. 64:198. 1925. Fig. 103.

Aecia uncertain. Uredinia on adaxial leaf surface, about
cinnamon-brown, pulvinate, with capitate, hyaline paraphyses
whose wall is uniformly 1-1.5u thick; spores (17-)26-30(-35)
x (16-)23-26(-33)u, mostly broadly oval, wall 1-1.5(-2.5)u
thick, yellow to golden, echinulate, pores 6-8, scattered.
Telia on adaxial surface, blackish brown, compact, pulvinate,
exposed; spores (29-)36-46(-69) x (16-)23-26(-36)u, mostly
broadly ellipsoid or ellipsoid, wall 1.5-2.5(-5)u thick at
sides, 6-10(-13)p apically, chestnut-brown, smooth; pedicels
moderately thick-walled, mostly non-collapsing, hyaline to
golden, persistent, to 130u long.

Hosts and distribution: Nassella chilensis (Trin.) Desv.,
N. pubiflora (Trin. & Rupr.) Desv., Stipa ichu (R. & P.) Kunth,
S. neesiana Trin. & Rupr.: Argentina, Bolivia, Chile, Ecuador,
and Mexico.

Type: Holway No. 451, on Stipa ichu, La Paz, Bolivia (PUR;
isotypes issued in Reliq. Holw. No. T71).

Greene and Cummins (Mycologia 50:6-36. 1958) published a
photograph of teliospores of the type.

The species was described as autoecious but the aecia
probably belong to Puccinia graminella.
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Figure 10k

83. PUCCINIA UNICA Holway in Arthur and Fromme Torreya 15:263.
1915 var. unica. Fig. 10k.

Aecia unknown. Uredinia mostly on adaxial leaf surface,
dark cinnamon-brown; paraphyses capitate, colorless to golden
brown, to 100y long and 29u wide, wall to 8u thick apically;
spores 26-33(-35) x (21-)23-27(-29)u, mostly broadly ellipsoid,
wall 2.5-3.5(-k)u thick, echinulate, dark cinnamon- to nearly
chestnut-brown, germ pores 8-11, scattered. Telia mostly on
adaxial surface, sometimes on stems, blackish brown, exposed,
compact; spores (31-)33-4L(-48) x (19-)22-28(-30)u, mostly
ellipsoid or broadly ellipsoid, wall (2-)2.5-3.5(-4)u thick at
sides, 5-8(-10)u apically, uniformly chestnut-brown, smooth;
pedicels colorless, thick-walled, not collapsing, to 150u long.

Hosts and distribution: gpecies of Aristida: southwestern
U.S.A. to southwestern Mexico.

Type: Holway No. 3020, on Aristida longiramea Presl,
Cuernavaca, Mor., Mexico (PUR).

The two following varieties differ mainly because of smaller
spores.

PUCCINIA UNICA Holw. var. bottomleyae (Doidge) Cumm. &
Husain Bull. Torrey Bot. Club 93:60. 1966.

Puccinia bottomleyae Doidge Bothalia 2:498. 1928.

Aecia unknown. Uredinia and paraphyses as in var. unica;
spores 25-31(-33) x 21-2Ty, wall dark cinnamon-brown, (1.5-)
2-2.5u thick, pores 8-11, scattered; teliospores 30-38(-40)

x (21-)23-28(-30)u, wall 2-3(-L)u thick at sides, 4-Tu apically,
uniformly chestnut-brown.

Hosts and distribution: species of Aristida: Spain to
Ethiopia, South Africa, and India.

Lectotype: Doidge and Bottomley (PRE 29793), on Aristida
junciformis (as A. welwitschiae Rendle), Pretoria, South Africa.

This fungus differs from var. unica in somewhat smaller spores
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with thinner walls. In both varieties the urediniospores are
so deeply pigmented as to suggest amphispores.

Cummins and Husain (loc. cit.) published a photograph of
teliospores of the lectotype.

PUCCINIA UNICA Holw. var. chica Cumm. & Husain Bull. Torrey
Bot. Club 93:60. 1966.

Aecia unknown. Uredinia and paraphyses about as in var.
unica; spores 20-24(-26) x 18-21u, wall 1-1.5u thick, cinnamon-
brown, echinulate, pores 6-8, scattered, teliospores (25-)28-32
(-34) x (22-)24-26u, wall 2-3(-4)u thick at sides, 4-6u at apex,
chestnut-brown.

Hosts and distribution: Aristida longiramea Presl, A.
ternipes Cav.: eastern Mexico.

Type: Cummins No. 63-158 (PUR 59375), on Aristida ternipes,
Tamaulipas State.

Cummins and Husain (loc. cit.) published a photograph of
teliospores of the type.

Variety chica not only has smaller spores than the other
varieties but the urediniospores have thin walls and, apparently,
no tendency toward amphispores.
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Figure 105

8L. PUCCINIA DIARRHENAE Miyabe & Ito in Ito J. Coll. Agr. Tohoku
Imp. Univ. 3:190. 1909. Fig. 105.

Aecia unknown. Uredinia not seen; spores in the telia
germinated and mostly collapsed, 24-28(-31) x (17-)19-22(-2k)u,
mostly obovoid or broadly ellipsoid, wall 1.5u thick, pale
yellowish, echinulate, germ pores L4(5?), equatorial. Telia
on abaxial leaf surface, early exposed, compact, blackish;
spores (30-)34-U45(-58) x (10-)12-18(-20)u (digitations excluded),
mostly elongately obovoid, sometimes cylindrical and then
usually paler, wall 1-1.5(-2.5)u thick at sides, 3-5u apically
excluding digitations, the apex with 2 to several digitations
2-10u long; pedicels yellowish, rather thick-walled, collapsing
or not, to 50u long.

Hosts and distribution: Diarrhena manshurica Maxim., D.
japonica Franch. & Sav.: China, Japan, Korea and the U.S.S.R.

Type: Yamada, on Diarrhena japonica, Morioka, Prov. Rikuchu,
Japan, 21 Oct. 1906 (SAPA; isotype PUR). This specimen was
received from Ito marked "Type collection", although neither
of the 2 specimens originally listed was so designated.

Because of the long pedicels of the teliospores and the
equatorial germ pores, it is obvious that this coronate species
is not related to P. coronata.
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85. PUCCINIA HORDEINA Lavrov Bestimmungschluessel Pflanzenparas.
Kult. Wildwachs. Nutzpfl. Sibir. 1:126. 1932. Not seen.

Aecia unknown. Uredinia not described; spores 16-27 x
16-22u, nearly globoid, germ pores 3 or 4. Telia mostly in
linear series on the sheaths, covered by the epidermis, with
brown paraphyses; spores 37-89 x 11-27u, the apical wall 5-8u
thick; pedicels very short; l-celled spores few.

Type: On Hordeum vulgare L., western Siberia. Not seen.

The description is adapted from Tranzschel (Conspectus
Uredinalium URSS. p. 112. 1939). It is doubtful that the
germ pores are few and, not improbably, the fungus is P.
striiformis or P. hordei.
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86. PUCCINIA TRISETICOLA Tranz. Trudy Bot. Inst. Akad. Nauk
SSSR 4:328. 19Lo.

Aecia unknown. Uredinia mostly epiphyllous, yellowish;
spores 19-22 x 16-17.5, subglobose or ellipsoid, wall colorless
or pale yellowish, loosely echinulate, germ pores 3 or L,
subequatorial. Telia mostly hypophyllous, blackish, covered
by the epidermis, weakly loculate with few paraphyses; spores
35-18.5 x 13.5-18u, clavate or subcylindrical, mostly truncate
and 2.5-6.5u thick apically, pale brown; pedicels short, per-
sistent.

Type: Tranzschel, on Trisetum sibiricum Pupr., Primorskaja
and Ussurijskaja, Far Eastern USSR (LE; not seen).

The description is adapted from the original.

Tranzschel (loc. cit.) obtained spermogonia on Actaea alba
and Cimicifuga daurica by inoculation. Necrotic spots termi-
nated the infections on Actaea and the plants of Cimicifuga died
before aecia developed.
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Figure 106

87. PUCCINIA CHAETIT Kern & Thurst. Mycologia 36:511. 19uk.
Fig. 106.

Aecia unknown. Uredinia amphigenous, cinnamon-brown or when
amphisporic chestnut-brown; spores 23-29 x 17-23u, mostly
obovoid or broadly ellipsoid, wall 1-1.5u thick, pale cinnamon-
brown, echinulate, germ pores 3, equatorial or slightly sub-
equatorial; amphispores 27-35 x 26-29u, mostly obovoid, wall
2.5-3u thick, dark cinnamon-brown or nearly chestnut-brown,
echinulate, germ pores 3, subequatorial and often near the
hilum. Telia blackish-brown, covered by the epidermis; spores
(33-)38-4h(-L7) x (18-)20-26(-29)y, wall 1-1.5u thick at sides,
2-3.5U apically, golden or pale chestnut-brown, smooth; pedicels
brownish, about 154 long; l-celled teliospores common.

Hosts and distribution: Chaetium festucoides Nees:
Venezuela.

Type: Chardon No. 3885, El Sombrero, Est. Guarico,
Venezuela (PAC; isotype PUR).
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Figure 107

88. PUCCINIA PASPALINA Cumm. Bull. Torrey Bot. Club T2:211.
1945. Fig. 107.

Uredo paspali-scrobiculati H. Syd. & P. Syd. in Sydow &
Butler Ann. Mycol. L:Lik. 1906.

Uredo paspalina H. Syd. & P. Syd. Ann. Mycol. 15:177. 191T7.

Aecia unknown. Uredinia amphigenous or mainly on abaxial
surface, cinnamon-brown or paler; spores 24-31(-34) x (17-)20-2k
(-27)u, mostly broadly ellipsoid or obovoid, frequently angular,
wall 1.5y thick, golden or cinnamon-brown, echinulate, germ
pores 3, equatorial. Telia amphigenous or mostly on the sheaths,
covered by the epidermis, greyish black; spores (33-)38-L6 x
(17-)24-26(-30)u, variable but mostly clavate, wall 1.5-3u thick
at sides, 3-3.5u apically, yellowish or golden, smooth; pedicels
colorless, to 10u long; l-celled spores numerous.

Hosts and distribution: species of Paspalum: Nyasaland
and Uganda to Ceylon, Australia, and Japan.

Type: Clemens, on Paspalum orbiculare Frost, Brisbane,
Australia (PUR F10873).

A photograph of teliospores of the type was published with
the diagnosis.
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Figure 108

89. PUCCINIA CENCHRI Diet. & Holw. in Holway Bot. Gaz. 2k 28.
1897 var. cenchri. Fig. 108.

Uredo cenchriphila Speg. Mus. Nac. Buenos Aires Anal. 19:316.
1909.

Aecia unknown. Uredinia amphigenous or mainly on adaxial
leaf surface, cinnamon-brown; spores (27-)31-34(-37) x
(20-)24-27(-31)u, mostly broadly ellipsoid or ellipsoid, wall
2-3p thick, prominently echinulate, cinnamon-brown, germ pores
2 or sometimes 3, equatorial. Telia on abaxial leaf surface,
covered by the epidermis, blackish brown, inconspicuous; spores
37-44(-51) x (17-)20-24u, mostly oblong or clavate, wall 1.5u
thick at sides, 3-Tu apically, golden or chestnut-brown, smooth;
pedicels colored, thin-walled, to 15y long.

Hosts and distribution: species of Cenchrus: southern United
States and the West Indies southward to Argentina, and in the
Islands of the Pacific.

Type: E. W. D. Holway, on C. multiflorus, Guadalajara,
Mexico, 12 Oct. 1896 (S; isotype PUR).
PUCCINIA CENCHRI Diet. & Holw. var. africana Cumm. Torrey
Bot. Club. Bull. T79:217. 1952.
Uredo cenchricola P. Henn. Mus. Congo Anal. 2(3): 223. 1908.

Generally similar to P. cenchri var. cenchri. Urediniospores
(29-)31-37(-b1) x (20-)23-28, mostly broadly ellipsoid, germ
pores 4 or 5 equatorial; teliospores (3k4-)37-45 x (17-)20-25u,
oblong or clavate, wall 1.5y thick at sides, to Ty apically;
pedicels to 30y long but usually shorter.

Hosts and distribution: Cenchrus ciliaris Fig. & De Not.:
Central Africa.

Type: C. G. Hansford No. 3517, Kawanda, Uganda, July 194l
(PUR; isotype IMI).

The variety differs from the typical mainly in the greater
number of germ pores of the urediniospores.
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Figure 109

90. PUCCINIA DOLOSOIDES Cumm. Torrey Bot. Club Bull. 72: 212.
1945, Fig. 109.

Aecia unknown. Uredinia on abaxial leaf surface, yellowish
brown; spores (27-)33-36 x 21-2Tp, ovate or broadly ellipsoid,
wall 1.5u thick, golden or light cinnamon-brown, echinulate,
germ pores 3 or U4, equatorial. Telia in abaxial leaf surface,
covered by the epidermis, blackish brown; 34-43(-50) x
(17-)19-23(-25)u, mostly clavate or oblong, wall 1-1.5u thick
at sides, 2-hy apically, chestnut-brown, smooth; pedicels brown,
to 10u long.

Hosts and distribution: Paspalum commersonii Lam.; central
Africa and Ceylon.

Type: F. C. Deighton No. 32, Njala, Sierra Leone, 24 Sept.
1926 (PUR; isotype IMI).

Cummins (loc. cit.) published a photograph of teliospores
of the type.
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91. PUCCINIA SETARTAE-FORBESIANAE Tai in Wang Acta Phytotax.
Sinica 10:295. 1965.

Aecia unknown. Uredinia amphigenous, dark brown; spores
27-31 x 20-24u, ovoid or irregularly globoid, wall 1-1.5u thick,
finely echinulate, brownish yellow, germ pores 3 or 4 eguatorial.
Telia covered by the epidermis, then exposed by a slit, blackish
brown; spores 25-31 x 16-24u, irregularly ellipsoid, often
angular, apex truncate or narrowed, wall 1-1.5y thick or rarely
thicker apically, (presumably more or less chestnut-brown),
smooth; pedicels colored, short, often inserted laterally;
l-celled spores few.

Type: Tai, on Setaria forbesiana (Nees) Hook. f., Tapugi,
Kunming, Yunnan, China (Plant Pathol. Herb. No. 7631, Tsing Hua
Univ. =Inst. Microbiol., Peking 3631; not seen). One other
collection was recorded.

Tai did not describe paraphyses in the uredinia but other-
wise the species appears similar to P. dolosa and its variants.
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Figure 110

92. PUCCINIA POLYSORA Underw. Torrey Bot. Club Bull. 24:86.
1897. Fig. 110.

Aecia unknown. Uredinia amphigenous, cinnamon-brown; spores
29-36(-40) x (20-)23-29u, mostly ellipsoid or obovoid, often
angular, wall 1-1.5u thick, echinulate, golden or yellowish,
germ pores 4 or 5, aequatorial. Telia amphigenous, covered by
the epidermis, indehiscent, small, blackish brown; spores 29-41 x
(18-)20-27u, usually angularly ellipsoid or oblong but highly
variable, wall evenly 1.5u thick or very slightly thicker
apically, chestnut-brown, smooth, very brittle; pedicels yellow
or brownish, thin-walled, to 30u long; l-celled teliospores
often abundant.

Hosts and distribution: Erianthus alopecuroides (L.) Ell.,
Buchlaena mexicana Schrad., Tripsacum dactyloides L., T.
lanceolatum Rupr., T. laxum Nash, T. pilosum Scribn. & Merr.,
Zea mays L.: United States southward to Peru and eastward
across central Africa to Thailand and the Philippine Islands.

Type: B. M. Duggar, on T. dactyloides, Auburn, Alabama, U.S.A.,
Oct. 1891 (Isotype PUR).
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Figure 111

93. PUCCINIA SPOROBOLI Arth. Iowa Agr. Coll. Dept. Bot. Bull.
188L: 159. 1884. wvar. sporoboli. Fig. 111.

Aecia occur on species of Allium and Lilium; spores
(19-)21-25(-27) x (16-)18-21(-23)u, globoid, broadly ellipsoid,
or oblong, wall (0.5-)1u thick, finely verrucose, hyaline.
Uredinia amphigenous, cinnamon-brown; spores (24-)26-30(-32)

x (20-)24-28(-32)u, mostly broadly obovoid, wall 2-2.5u thick

or thinner basally, cinnamon-brown, finely echinulate, germ
pores 3 or U4, near the hilum. Telia amphigenous, early exposed,
blackish, compact; spores (25-)30-LL(-50) x (1L4-)17-21(-23)y,
mostly oblong-ellipsoid or narrowly obovoid, wall 1-3(-L)u thick
at sides, (4-)6-10(=12)u apically, chestnut-brown or often
paler below, smooth; pedicels yellowish, thick-~walled but often
collapsing, to 50u long.

Hosts and distribution: Sporobolus asper (Michx.) Kunth,
S. heterolepis A. Gray: Wisconsin west to North Dakota and
Nebraska, U.S.A.

Type: Holway, on Sporobolus heterolepis, Decorah, Iowa (PUR).

Cummins and Greene (Brittonia 13:271-285. 1961) published
a photograph of teliospores of the type.

Arthur (Mycologia 9: 294k-312. 1917) proved the life cycle
by inoculation.
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Figure 112

PUCCINIA SPOROBOLI Arth. var. robusta Cumm. & H. C. Greene
Brittonia 13:272. 1961. Fig. 1l12.

Aecia, Aecidium yuccae Arth., occur on species of Leucocrinum,
Smilacina, and Yucca; spores (22-)24k-29(-33) x (18-)20-24(-26)u,
mostly broadly ellipsoid, wall 1-1.5u thick, verrucose, hyaline;
urediniospores (23-)25-29(-32) x 23-27(-30)u, mostly broadly
obovoid, wall 1.5-2.5p thick, cinnamon-brown, paler basally,
echinulate, germ pores (3-)5 or 6, around the hilum; teliospores
(38-)L42-54(-62) x (19-)22-29(-35)u, oblong or oblong-obovoid,
wall 1.5-2(-3)u thick at sides (5-)7-10(-13)u apically, chestnut-
brown, smooth; pedicels yellowish, thick-walled, mostly not
collapsing, to 50u long.

Hosts and distribution: Calamovilfa gigantea (Nutt.) Scribn.
& Merr., C. longifolia (Hook.) Scribn., Sporobolus asper (Michx.)
Kunth, S. heterolepis Gray: Ontario and Alberta to Colorado
and Oklahoma, U.S.A.

Type: Baxter, on Calamovilfa longifolia, Burns, Wyoming (PUR.)

Bethel's inoculation of Leucocrinum montanum Nutt. (reported
by Arthur, Manual of the Rust in United States and Canada, under
Puccinia amphigena) first proved the life cycle. Subsequent and
successful inoculations are summarized by Cummins and Greene
(Brittonia 13: 271-285. 1961) who also published a photograph
of teliospores of the type.
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Figure 113

94. PUCCINIA TRIPSACICOLA Cumm. Torrey Bot. Club Bull. 79:225.
1952. TFig. 113.

Uromyces tripsaci Kern & Thurst. Mycologia 35:445. 1943
(based on uredinia).

Aecia unknown. Uredinia in adaxial side of leaves, oblong
or linear; spores 42-66 x 19-26u, mostly oblong, wall 1.5-2u
thick at sides, 7-10u apically, golden, smooth, germ pore 1,
basal. Telia in abaxial side of leaf, early exposed, compact,
to 3 mm long, blackish brown; spores (34-)39-50 x (19-)21-28yu,
mostly ellipsoid, sometimes tending diorchidioid, wall 3-kp
thick at sides, 5-T(-9)u apically, smooth, chestnut-brown;
pedicels colorless, mostly thin-walled and collapsing, to 100u
long.

Hosts and distribution: Tripsacum dactyloides L.: Ecuador
and Venezuela.

Type: A. S. Hitchcock, Chimborazo, Ecuador, July 17, 1923
(BPI).

A photograph of teliospores of the type was published by
Cumins (loe. cit.).

The spores that Kern and Thurston described as teliospores
of Uromyces are interpreted here to be urediniospores.
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Figure 11L

95. PUCCINIA ADVENA H. Syd. Ann. Mycol. 22:419. 1924, Fig. 11k,

Aecia unknown. Uredinia on adaxial leaf surface, yellowish
brown, rather long covered by the epidermis; spores (35-)38-50
(=57) x (17-)19-24(-27)u, ellipsoid, oblong, or fusoid, wall
1-1.5u thick at sides, similar apically or often 2-Tu, yellowish
brown, smooth, germ pores 2, next the hilum. Telia on abaxial
surface, early exposed, pulvinate or subpulverulent, blackish-
brown; spores (33-)35-L0(-43) x 22-26(-28)u, ellipsoid or ovate-
ellipsoid, wall 2y thick at sides, 2-3u apically, chestnut-brown,
smooth; pedicels colorless, thin-walled and collapsing, to 100u
long.

Hosts and distribution: Oplismenus africanus Beauv.: Union
of South Africa.

Type: Van der Bijl No. 1537, Woodbush, Transvaal (STE-VB).
Only the one collection is known.

Ramachar and Cummins (Mycopath. Mycol. Appl. 25:7-60. 1965)
published a photograph of teliospores of the type.
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Figure 115

96. PUCCINIA BRACHYCARPA H. Syd. in Sydow & Petrak Ann. Mycol.
29:148. 1931. Fig. 115.

Aecia unknown. Uredinia not seen but spores in the telia
23-27 x 18-26u, broadly ellipsoid or globoid, wall 2.5-3.5u
thick, dark cinnamon-brown or chestnut-brown, finely echinulate,
germ pores 3 or b, equatorial; (Sydow described cylindrical or
clavate, thin-walled, brownish paraphyses which I have not seen).
Telia on abaxial leaf surface, chestnut-brown, early exposed,
pulverulent; spores 24-30(-33) x (17)20-24u, wall uniformly
1.5u thick, chestnut-brown, closely and minutely punctate-
verrucose, germ pore apical in upper cell, near the hilum in
lower cell; pedicels colorless, very fragile, broken near the
hilum.

Hosts and distribution: Pseudoraphis aspera (Koenig) Pilger:
the Philippines.

Neotype: Clemens No. 1599, on Chamaeraphis aspera, (=Pseudo-
raphis asEera), Manila, Del Norte, Luzon (PUR). Neotype desi-
gnated by Ramachar and Cummins Mycopath. Mycol. Appl. 25: 51.
1965.

This is one of the few grass rust fungi that have verrucose
teliospores and the germ pore of the lower cell depressed. When
the teliospores dry, they characteristically collapse from the
poles toward the septum.
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Figure 116

97. PUCCINIA SUBCENTRIPORA Arth. & Cumm. Philip. J. Sei.
59:439. 1936. Fig. 116.

Puccinia praecellens H. Syd. in Cummins Ann. Mycol. 35:99.
1937.

Aecia unknown. Uredinia on abaxial leaf surface, cinnamon-
brown; spores 27-34(-39) x (20-)25-30u, mostly broadly ellip-
soid, wall 3-by thick, cinnamon-brown or pale chestnut-brown,
closely echinulate, germ pores 3 or U4, equatorial. Telia
mainly on abaxial surface, chestnut-brown, rather pulverulent;
spores (20-)25-34(37) x (20-)24-27u, mostly oblong or irregularly
ellipsoid, wall uniformly 1.5-2u thick, golden or clear chestnut-
brown, smooth, the germ pore of the lower cell located midway
to the pedicel; pedicels colorless, thin-walled, delicate and
collapsing, seen to 20U, perhaps longer but always broken
short.

Hosts and distribution: Panicum punctatum Burm., Pennisetum
clandestinum Hochst. (?): Philippine Islands.

Type: M. 8. Clemens No. 5898, on P. punctatum, Gapan, Nueva
Ecija Prov., Luzon, Philippine Islands (PUR).

This is one of the few rust fungi of grasses in which the
lower pore is depressed in the teliospores.
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Figure 117

98. PUCCINIA GRAMINIS Pers. Syn. Meth. Fung. p. 228. 1801 ssp.
graminis. Fig. 117,

Puccinia linearis Roehl. Deutschl. Fl. Ed. 2.III. 3:132.
1813.

Puccinia cerealis H. Mart. Prodr. Fl. Mosq. Ed. altera. p.
eat. 1817.

Puccinia anthistiriae Barcl. J. Asiatic Soc. Bengal 58:246.

1889.
Puccinia jubata Ellis & Barth. Erythea L:2. 1896.

Puccinia megalopotamica Speg. An. Mus. Nac. Buenos Aires

6:22L, 1898.
Puccinia vilis Arth. Bull Torrey Bot. Club 28:663. 1901.

Puccinia elymina Miura Fl. Manchuria & East. Mongolia 3:280.

1928.

Puccinia brizae-maximi Ramekr., T. S. & Sund. Indian
Phytopathol. 6:30. 1953.

Puccinia favargeri Mayor Rev. Mycol. 22:273. 1957.

Puccinia albigensis Mayor Rev. Mycol. 22:279. 195T.

Aecia (Aecidium berberidis Pers.) occur on species of
Berberis, cupulate or cylindrical, in groups; spores 16-23
x 15-19u, globoid or more or less oblong, wall 1-1.5u thick
at sides, 5-9U apically, verrucose. Uredinia amphigenous or
most commonly on sheaths and stems, about cinnamon-brown;
spores (22-)26-40(-45) x (13-)16-22(-24)u, mostly oblong-
ellipsoid, wall mostly 1.5-2u, rarely to 3u or even by, the
apex usually thicker, yellowish to golden brown, echinulate,
strongly so toward the ends and usually less so equatorially,
germ pores (3)4 or 5, equatorial. Telia most commonly on
sheaths and stems, early exposed, blackish brown, compact;
spores (33-)40-60(-66;-76) x (13-)16-23(-25)u, ellipsoid,
oblong-ellipsoid, or narrowly obovoid, wall (1-)1.5-2(-2.5)u
thick at sides, (5-)7-10(-12)u apically, chestnut-brown, smooth;
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pedicels usually brownish, usually collapsing, to 80u long, usually
about 50u long.

Hosts and distribution: On species of Aegilops, Agropyron
(incl. Elytrigia and Roegneria), Alopecurus, Avena, Bothriochloa,
Briza, Bromus, Cinna, Cynodon, Echinochloa, Elymus, (incl.
Hordelymus ), Glyceria, Heteranthelium, Hierochlog, Hordeum,
Koeleria, Lamarckia, Limnodea, Leersia, Melica, Milium, Oryza,
Secale, Setaria, Sitanion, Triticum, Vulpia: circumglobal.

Lectotype: Persoon, "praesertim in culmis graminum varii
generis"; unquestionably= Triticum (L 910.263-499); designated
by Jérstad (Blumea 9:1-20. 1958).

I am following Urban (Ceska Mykol. 21:12-16. 1967) in
recognizing two subspecies, based primarily on the length of
the urediniospores. The subspecies are reasonably distinct,
but there is some intergradation. The species itself is
remarkably distinctive, despite variability in spore sizes.

Urban, again based on the sizes of urediniospores, recognizes
var. graminis, with spores (20-)26-36(-45) x (13-)16-21(-22)u
and var. stakmanii Guyot, Massen. & Saccas, with spores
(20-)33-36(-39) x (13-)14-21(-23)u. The rust of Triticum,
Aegilops, and Elymus, is ssp. graminis var. graminis, that of
Avena, Hordeum, Secale, and various other genera, is ssp.
graminis var. stakmanii.
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PUCCINIA GRAMINIS Pers. ssp. graminicola Urban Ceska Mykol.
21:1Lk. 1967.

Puccinia anthoxanthi Fuckel Jahrb. Nass. Ver. Nat. 27:15.
1873.

Puccinia phlei-pratensis Eriks. & Henn. Z. Pflanzenkr.

k:1ho. 189h.

Puccinia subandina Speg. An. Mus. Nac. Buenos Aires III.
1:65. 1902.

Puccinia sesleriae-coeruleae Ed. Fisch. Beitr. Kryptog.
Schweiz 2:259. 190L.

Puccinia culmicola Diet. Bot. Jahrb. 37:100. 1905.

Puccinia avenae-pubescentis Bub. Ann. Mycol. 4:107. 1906.

Puccinia heimerliana Bub. in Bub&k & Kabat Ann. Mycol. 5:40.
1907.

Puccinia ikaoensis Hara Trans. Agr. Soc. Shizuoka Pref.

286: L7. 1921.

Puccinia dactylidis Gaeum. Ber. Schweiz. Bot. Ges. 55:79.
1945,

Uredo deschampsiae-caespitosae Wang Acta Phytotax. Sinica

10:298. 1965.

Sori as in ssp. graminis. Urediniospores (18-)20-30(-3k)
x (12-)14-20(-22)u, wall 1.5-2.5 (rarely -3.5)u, thicker
apically, yellowish to golden brown, echinulate, germ pores
3 or 4(5); teliospores (27-)3L-60(-6L4;-75) x (11-)16-23(-25)u,
variable in shape as in ssp. graminis, varying in length from
the general range to as short as 27-3hu in some collection on
Anthoxanthum and 30-43y on Dichelachne.

Hosts and distribution: On species of Agropyron, Agrostis,
Aira, Alopecurus, Ammophila, Amphibromus, Anthoxanthum, Apera,
Arrhenatherum, Avenochloa, Beckmannia, Brachypodium, Briza,
Calamagrostis, Catabrosa, Cynosurus, Dactylis, Deschampsia,
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Deyeuxia, Diarrhena, Dichelachne, Echinopogon, Festuca, Glyceria,
Hierochloe, Koeleria, Lamarckia, Lolium, Melica, Milium,
Muhlenbergia, Neostapfia, Orcuttia, Phalaris, Phleum, Poa, Poly-
pogon, Scleropoa, Sesleria, Sphenopholis, Trisetum, Vulpia:
circumglobal.

Type: Urban, on Dactylis glomerata, Bohemia: Vysenske kopce
near Cesky Krumlov 13 July 1960 (PRC).

Urban (loe. cit.) recognizes no varieties of ssp. graminicola
and assigns ssp. minor and media and vars. eriksonii, calamag-
rosteos, lolii, vulpiae (all nomina nuda) of Guyot, Massenot &
Saccas and ssp. lolii nom. nud. of Waterhouse to ssp. gramini-
cola.

Some hosts cannot be placed because of lack of adequate data.
Included are Aristida, Chrysopogon, Coleanthus, Corynephorus,
Danthonia, Gastridium, Haynaldia, Holcus, Hystrix, Lagurus,
Molinia, Panicum, Psilurus, Puccinellia, Sporobolus, Stipa,
Tridens, and Ventenata. Most of these are apparently only
occasionally rusted and may not regularly support a population
of P. graminis. It is obvious, for example, that grasses of
the tribes Andropogoneae and Paniceae rarely support P. graminis.
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Figure 118

99. PUCCINIA SESLERIAE Reichardt Verh.- Bot. Ges. Wien 1877:
842, 1877. Fig. 118.

Puccinia avenastri Guyot Uredineana 3:67. 1951.

Aecia occur on Rhamnus saxatilis Jacq.; spores 18-26 x
16-21u, globoid or polyhedral, wall thin, colorless, verrucose
(from GHumann and Terrier, 1952). Uredinia amphigenous,
yellowish brown, spores (23-)26-30(-34) x (16-)18-22(-24)y,
mostly obovoid or ellipsoid, wall (1.5)2-3u thick at sides, 3-lu
apically, yellowish to golden brown, echinulate, germ pores 3 or
4(5) usually equatorial but sometimes scattered in shorter
spores. Telia amphigenous, early exposed, blackish brown,
compact; spores (30-)38-50(-58) x (15-)18-23(-25)u, mostly
ellipsoid or elongately obovoid, wall 1.5-2(-3)u thick at sides,
6-10(-12)u apically, clear chestnut-brown, smooth; pedicels
persistent, brownish, rather thick-walled but usually collapsing,
to 80u long but usually 40-60u.

Lectotype: Reichardt, on Sesleria coerulea, Weixeltal u.
Baden, Rakousko, Austria, Sept. 1876 (BRNU; isolectotype W)
designated here following a selection by Z. Urban but not yet
published.

Reichardt (loc. cit.) first demonstrated the life cycle and
this was verified by GHumann and Terrier (Ber. Schweiz. Bot. Ges.
62: 297-306. 1952), who also reviewed the negative results.

It is doubtful if the species is separable from P. graminis,
and Treboux (Ann. Mycol. 12:480-483. 191L) and Fischer (Mitt.
Naturf. Ges. Bern 1916: 125-163. 1917) successfully inoculated
Berberis with a fungus that seems to be indistinguishable from
Reichardt's species.
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Figure 119

100. PUCCINIA BELIZENSIS Mains Contrib. Univ. Michigan Herb. 1.8.
1939. Fig. 119.

Aeciag unknown. Uredinia amphigenous, near chestnut-brown;
spores (32-)34-46(-58) x (25-)28-32(~3L)u, mostly obovoid, wall
2-3u thick at sides, 3-5(-6)u apically, dark cinnamon-brown or
nearly chestnut-brown, coarsely echinulate, germ pores 3-5,
equatorial. Telia amphigenous and on stems and inflorescence,
often extensively confluent on stems, early exposed, pulvinate,
chocolate-brown; spores (30-)36-45(-L8) x 20-2L(-28)u, mostly
ellipsoid or obovoid, the septum often oblique, wall 2-3p thick,
3-5(-6)u apically, golden or clear chestnut-brown, smooth;
pedicels thin-walled and collapsing, hyaline or yellowish,
tapering, to 200y long but usually broken much shorter.

Hosts and distribution: OQOlyra latifolia L., O. yucatana
Chase: British Honduras and Southeastern Mexico.

Type: Mains No. 3781, on Olyra latifolia, Cohune Ridge, El
Cayo Distr., British Honduras (MICH).

Mains (loc. cit.) noted closely associated aecia on
Sebastiana standleyana.
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Figure 120

101. PUCCINIA ERYTHROPUS Diet. Bot. Jahrb. 37:101. 1905.
Fig. 120.

Aecia unknown. Uredinia on abaxial leaf surface, cinnamon-
brown; spores 25-33 x 18-23u, broadly ellipsoid or obovoid, wall
2-3u thick at sides, usually L4-8u apically, cinnamon- or
chestnut-brown, echinulate, germ pores 3 or 4, equatorial.

Telia on abaxial surface, often confluent, early exposed,
pulverulent, blackish brown; spores (30-)33-45(-50) x (14-)16-20
(-22)u, mostly ellipsoid, wall 1.5-2.5p thick at sides, 3-5u
apically, the area over the germ pore pale and almost papilla-
like, chestnut-brown, smooth; pedicels colorless to brownish (or
purple from the host), thick-walled, not collapsing, to 130u
long.

Hosts and distribution: Erianthus maximus Brogn., Miscanthus
sacchariflorus (Maxim.) Hack., M. sinensis Anderss.: U.S.S.R.
southward to China, Japan, and the Philippine Islands.

Type: Yoshinaga, on M. sinensis, Umaji-mura, Tosa, Japan (s).

A photograph of teliospores of the type was published by
Cummins (Urediniana 4:P1. VI, Fig. 33. 1953).
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Figure 121

102. PUCCINIA SEYMOURIANA Arth. Bot. Gaz. 3k4:11. 1902. Fig. 121.
Puccinia cephalanthi Barth. N. Amer. Ured. No. 261 emend. 1922.

Aecia, Aecidium cephalanthi Seym., occur on species of Amsonia,
Apocynum, Asclepias, and Cephalanthus; spores 32-42 x 28-354,
wall irregularly 5-12u thick, the lumen stellate, finely verrucose.
Uredinia on adaxial leaf surface yellow; spores (27-)30-L0(-L5)
x (19-)21-27(-32)u, obovoid or broadly ellipsoid, wall 2-3u thick
laterally, 9-15u apically, colorless or yellowish, echinulate,
germ pores obscure, probably equatorial. Telia on adaxial surface,
exposed, dark brown, pulvinate; spores (35-)38-53(-58) x (15-) 18-
23(- 26)u, cyllndrlcal, oblong-ellipsoid, or e111p501d wall 1.5u
thick laterally, 5-9u apically, chestnut-brown, smooth; pedicels
colorless, thick-walled and mostly not collapsing, to 100y long.

Hosts and distribution: species of Spartina: southern Canada
and the United States east of the Rocky Mountains.

Type: Davis, on Spartina pectinata Link, Racine, Wisconsin,
U.S.A. (PUR; isotypes Arth. & Holw. Ured. exsic. icon. No. 53a).

Arthur (J. Mycol. 12:2L. 1906) first proved the life cycle
by inoculation. Hennen and Cummins published a photograph of
teliospores of the type (Mycologia L4B:126-162. 1956).
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Figure 122

103. PUCCINIA HYPARRHENIAE Cumm. Bull. Torrey Bot. Club 83:226.
1956. Fig. 122.

Aecia unknown. Uredinia mostly on abaxial leaf surface,
yellow; spores (25-)27-33(-35) x (22-)2L4-27(-29)u, ovoid or
obovoid, wall 1-1.5u thick at sides, 10-19u apically, finely
echinulate, hyaline, germ pores 3 or 4, equatorial, just below
the apical thickening. Telia mostly on abaxial surface, exposed,
pulvinate, blackish brown; spores (36-)38-L0(-L6) x (23-)25-28
(-30)u, wall 3-Lu thick at sides, to 5.5u apically, golden or
clear chestnut-brown, smooth; pedicels colorless, thin-walled
and collapsing, to 90u long.

Hosts and distribution: Hyparrhenia rufa (Nees) Stapf:
Nyasaland.

Type: P.0. Wiehe No. 222, Zomba, Nyasaland (PUR; isotype IMI).

A photograph of teliospores of the type was published by
Cummins (loc. cit.)
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Figure 123

104. PUCCINIA EUCOMI Doidge Bothalia 3:497. 1939. Fig. 123.

Aecia unknown. Uredinia amphigenous but mostly on abaxial
leaf surface, often confluent; yellow; spores (24-)26-32(-35) x
18-22(-24)u, mostly obovoid, wall 2-2.5u thick at sides, usually
5-8u apically, colorless or pale yellowish, echinulate, germ
pores 3, equatorial, obscure. Telia like the uredinia but
pulvinate and blackish brown, early exposed; spores (30-)35-Li
(=L7) x (22-)2L4-30(-33)u, mostly broadly ellipsoid, wall 2.5-bu
thick at sides, 5-9u apically, chestnut-brown but not densely so,
smooth; pedicels yellowish or colorless, thick-walled and not
collapsing, to 100y long.

Hosts and distribution: Andropogon eucomus Nees, A. huillensis
Rendl.: South Africa.

Type: Doidge & Bottomley, on A. eucomus, Donkerpoort, Pretoria
District, Union of South Africa (PRE 30129; isotype PUR).

A photograph of teliospores of the type was published by
Cummins (Urediniana 4: P1. V, Fig. 31. 1953).
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Figure 124

105. PUCCINIA SPARGANIOIDES El1l. & Barth. Erythea L:2. 1896.
Fig. 12k,

Uredo peridermiospora E11. & Tracy J. Mycol. 6:77. 1890.

Puccinia peridermiospora Arth. Science II. 10:569. 1899.

Puccinia fraxinata Arth. Bot. Gaz. 3L4:6. 1902.

Aecia, Aecidium fraxini Schw., occur on species of Forestiera
and Fraxinus; spores 26-35 x 21-2Tu, globoid or ellipsoid, wall
2-3u thick at sides, T-13p apically, finely verrucose, colorless.
Uredinia mostly on abaxial leaf surface, yellow; spores (27-)30-
43(-47) x (16-)20-27(-30)u, mostly ellipsoid or oblong, wall
1.5-3u thick laterally, 8-10u apically, colorless, echinulate,
pores U, equatorial, obscure. Telia mostly on abaxial surface,
exposed, pulvinate, blackish; spores (37-)40-58(-6L) x (1L-)17-
23(-25)u, ellipsoid or oblong-ellipsoid, wall 1.5u thick at
sides, 5-Tu apically, chestnut-brown, smooth; pedicels colorless

or yellowish, rather thick-walled but usually partially collapsing,

to 100u long.

Hosts and distribution: species of Spartina: southern
Canada, the United States east of the Rocky Mountains, and in
Brazil.

Type: Bartholomew, on Spartina pectinata Link (mistaken for
Carex sparganioides, hence the specific epithet), Rooks County,
Kansas (FH; isotype PUR).

Arthur (Bot. Gaz. 29:275. 1900) first proved the life cycle
by inoculation. Hennen and Cummins (Mycologia 48:126-162. 1956)
published a photograph of the teliospores of the type.

218



Figure 125

106. PUCCINIA WIEHEI Cumm. Bull. Torrey Bot. Club 79:226. 1952.
Fig. 125.

Aecia unknown. Uredinia amphigenous, elliptical, small,
yellow; spores (22-)25-28(-31) x 19-23u, mostly obovoid, wall
1.5-2u thick at sides, 5-10u apically, finely echinulate,
colorless, germ pores 3 or 4, equatorial, obscure. Telia
amphigenous, early exposed, pulvinate, blackish brown; spores
(34-)h0-L8(-51) x (20-)22-24(-26)u, mostly ellipsoid or oblong-
ellipsoid, wall 2-3.5u thick at sides, 8-12u apically, chestnut-
brown, smooth; pedicels colorless, thick-walled and not collapsing,
to 120u long.

Hosts and distribution: Setaria splendida Stapf: Nyasaland.

Type: P. O. Wiehe No. 369, Vipya, Nyasaland (PUR; isotype
IMI).
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Figure 126

107. PUCCINIA VILFAE Arth. & Holw. Univ. Iowa Lab. Nat. Hist.
Bull. 4:388. 1898 var. vilfae Fig. 126.

Puccinia sydowiana Diet. Hedwigia 36:299. 1897, not Zopf
1879.

Puccinia verbenicola Arth. Bot. Gaz. 35:16. 1903.

Aecia, Aecidium verbenicolum El1l. & Kell., occur on species
of Verbena,; spores mostly angularly globoid or ellipsoid,
(20=)2L=28(-35) x (16-)19-24(-26)u, wall colorless, 0.5-1.5
(-2.5)u thick at sides, 3-12u apically, finely verrucose.
Uredinia amphigenous, yellowish; spores (22-)26-33(-40) x
(18-)22-26(-28)u, mostly ellipsoid or obovoid, wall colorless,
1-1.5(-2.5)u thick at sides, (3-)6-10(-15)u apically, echinu-
late, pores very obscure, probably 3 or 4, equatorial. Telia
amphigenous, blackish, pulvinate, compact; spores (35-)40-53
(-63) x (16-)21-28(-32)p, mostly ellipsoid or oblong-ellipsoid,
wall chestnut-brown, 1.5-2.5(-3)u thick at sides, 3-7(-10)u
apically, smooth; pedicels usually yellowish, thick-walled but
often collapsing, to 1LOu long.

Hosts and distribution: species of Sporobolus: the United
States’ east of the Rocky Mountains and in South Africa.

Type: Bartholomew, on Sporobolus asper (Michx.) Kunth,
Rockport, Kansas, U.S.A. (S).

Arthur (Bot. Gaz. 29:27h. 1900) first proved the life
cycle by inoculation. Cummins and Greene (Brittonia 13:271-285.)
published a photograph of teliospores of the type.
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PUCCINIA VILFAE Arth. & Holw. var. mexicana Cumm. Southw.
Nat. 12:83. 1967.

Urediniospores (24-)26-30(-34) x (18-)20-24(-25)u, wall
1-1.5u thick at sides (L4-)7-10(-12)u at apex, hyaline, pores
obscure. Teliospores (28-)31-hk0(-k2) x (20-)22-26(-30)u, wall
1.5-2.5(-3.5)y thick at sides, (3.5-)5-7(-8)u at apex.

Hosts and distribution: Sporobolus buckleyi Vasey: Mexico
and U.S.A. (Texas).

Type: Cummins 62-210(=PUR 60274), Ciudad Mante, Tamps.,
Mexico.

The variety differs from the typical because of shorter
teliospores. A photograph of teliospores of the type was
published by Cummins (loc. cit.).
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Figure 127

108. PUCCINIA IMPERATAE Poirault Assoc. Nat. Nice Bull. 1:105.
1913. Fig. 127.

Uredo imperatae Magn. Zool.-Bot. Ges. Wein Verhandl.
50:439. 1900.

Puccinia imperatae Beltr. Roy. Soc. Espan. Hist. Nat. Men.
50:251. 1921.

Puccinia imperatae Doidge Bothalia 2:47h,  1928.

Aecia unknown. Uredinia amphigenous, often confluent,
yellow; spores (20-)23-30(-34) x 18-22(-25)u, mostly globoid
or obovoid, wall 1-2y thick at sides, 3-8(-10)u apically,
colorless or yellowish, echinulate, germ pores 4, just below
the apical thickening, obscure. Telia amphigenous, often
confluent, early exposed, pulvinate, blackish brown; spores
(30-)34-50(-60) x 19-26(-29)u, mostly ellipsoid or oblong-
ellipsoid, wall (2.5-)3-3.5(-4)u thick at sides, 5-8(-12)u
apically, golden or clear chestnut-brown, smooth; pedicels
colorless or nearly so, thick-walled, mostly not collapsing,
to 160u long.

Hosts and distribution: Imperata cylindrica (L.) Beauv.
and varieties: Mediterranean region and South Africa.

Type: Poirault, Juan-les-Pins, near Nice, France (not seen).
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Figure 128

109. PUCCINIA LEVIS (Sacc. & Bizz.) Magn. Deuts. Bot. Ges. Ber.
9:190. 1891 var. levis. Fig. 128.

Diorchidium leve Sacc. & Bizz. Michelia 2:6L48. 1882.

Puccinia paspali Tracy & Earle Bull. Torrey Bot. Club
22:174. 1895.

Aecia unknown. Uredinia amphigenous, dark cinnamon- or
chestnut-brown; spores (23-)25-31 x (20-)23-2Tu, globoid or
broadly ellipsoid with pores face-view, wall 1.5-2u thick,
echinulate, cinnamon- or near chestnut-brown, germ pores 2,
in flattened sides, equatorial. Telia amphigenous, or mostly
on abaxial surface, pulvinate, early exposed, blackish brown;
spores 31-43(-L6) x (22-)26-33(-36)u, varying from ellipsoid
to broadly ellipsoid, usually tending to be diorchidioid and
often strongly so, wall (1.5-)2.5-4(-5)u thick at sides,
(5-)7-12(~14)u over pores, dark chestnut or darker except
over pores, smooth; pedicels colorless, thick-walled and not
collapsing, to 1751 long.

Hosts and distribution: Axonopus chrysoblepharis (Lag.)
Chase, A. scoparius (Fluegge) Kuhlm., Entolasia marginata (R.
Br.) Hughes, Hackelochloa granularis (L.) Kuntze, species of
Paspalum, Thraysia campylostachya (Hack.) Chase, T. paspaloides
H. B. K.: Southern United States to Argentina and possibly in
Australia.

Type: Bizzozero, on an herbarium specimen of Manisuris
granularis (=Hackelochloa granularis) from Brazil (PAD).

Ramachar and Cummins (Mycopath. Mycol. Appl. 25:7-60.
1965) published a photograph of teliospores of the type.

PUCCINIA LEVIS Sacc. & Bizz. var. goyazensis (P. Henn)
Ramachar & Cumm. Mycopath. Mycol. Appl. 25:43. 1965.

Puccinia goyazensis P. Henn. Hedwigia 34:94. 1895.

Urediniospores 26-31 x 22-2L4u with pores face-view, wall
1.5-2u thick, cinnamon~ or dark cinnamon-brown, echinulate,
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germ pores 2, in flattened sides, equatorial. Teliospores
(26-)29-35(-42) x (22-)26-30(-32)u, broadly obovoid, broadly
ellipsoid, cuboidal, or rarely ellipsoid, mostly diorchidioid,
wall (2-)2.5-3(=4)u thick at sides, 5-T(-9)u over the pores,
dark chestnut-brown except over the pores; pedicels thin- or
thick-walled, collapsing or not, to at least 150u long.

Hosts and distribution: Panicum millegrana Poir., P.

missionum Mez,. P. schiffneri Hack.: Brazil and Mexico.

Type: Ule No. 1928, on Panicum sp., Goyaz, Brazil (B; isotype
PUR).

Ramachar and Cummins (loc. cit.) published a photograph of
teliospores of the type.

PUCCINIA LEVIS Sacc. & Bizz. var. tricholaenae (H. Syd. &
P. Syd.) Ramachar & Cumm. Mycopath. Mycol. Appl. 25:L4kL. 1965.

Diorchidium tricholaenae H. Syd. & P. Syd. Ann. Mycol. 10:33.
1912.

Uromyces tricholaenae Gz. Frag. & Cif. Bol. Roy. Soc. Esp.
Hist. Nat. 25:357. 1925.

Puccinia tricholaenae (H. Syd. & P. Syd.) Ramak. T. & K.
Ramak. Proc. Indian Acad. Sci. B. 28:63. 1948.

Urediniospores (24-)26-33 x (21-)23-27(-29)n with pores face
view, wall 2u thick, dark cinnamon-brown, echinulate, germ pores
2, in flattened sides, equatorial. Teliospores 37-4T7(-55) x
29-33u, wall (2.5-)3-bu thick at sides, (4-)5-T7(-8)u over the
pores, chestnut-brown, not much paler over the pores; pedicels
thick-walled, mostly not collapsing, to 175U long.

Hosts and distribution: Rhynchelytrum repens (Willd.) C. E.
Hubb.: circumglobal in the warmer areas.

Type: Burtt Davy (Pole- Evans No. 286), on Tricholaena rosea
(=Rhynchelytrum repens), Barberton, Transvaal, So. Africa (S).

PUCCINIA LEVIS Sacc. & Bizz. var. panici-sanguinalis (Rangel)
Ramachar & Cumm. Mycopath. Mycol. Appl. 25:L4kL. 1965.

Puccinia rottboelliae P. Syd. & H. Syd. Monogr. Ured. 1:800.
1904.

Uromyces panici-sanguinalis Rangel Arch. Mus. Rio de Janeiro

18:159. 1916.

Uredo paspali-perrottetii Petch Ann. Roy. Bot. Gard. Peradeniya
6:216. 1917.

Puccinia setariae-viridis Diet. Ann. Mycol. 15:493. 1917.

Puccinia kimurai Hirat. f. & Yosh. Mem. Tottori Agr. Coll.
3:314. 1935.

Puccinia jaagii Boed. Bull. Jard. Bot. Buitenzorg Ser. II.

16:264. 1940.

Diorchidium brachiariae Wakef. & Hansf. Proc. Linn. Soc.
London 161:167. 1949,

224




Diorchidium digitariae Ahmad Biologia 2:31. 1956.

Urediniospores (23-)25-28(-30) x (18-)20-25u, wall 1.5-2(-3)u,
dark cinnamon-brown, echinulate, germ pores 3 (rarely L),
equatorial. Teliospores (25-)29-37(-40) x (22-)23-30(-32)y,
mostly broadly ellipsoid or broadly obovoid, mostly diorchidioid,
wall 2-3p thick at sides, (4-)5-T7(-9)u over the pores, dark
chestnut-brown except usually paler over the pores; pedicels
mostly thick-walled and not collapsing, to at least 1L4Ou long.

Hosts and distribution: Brachiaria sp., species of Digitaria,
Eriochloa procera C. E. Hubb., Hemarthria compressa (L. f.) R.
Br., Hyparrhenia newtonii Stapf, Ichnanthus minarum (Nees)
Doell., species of Panicum and Paspalum, Pennisetum mutilatum
Hack. ex Kuntze, Reimarochloa brasiliensis (Spreng.) Hitche.,
Rottboellia exaltata L. f. species of Setaria, Sorghum plumosum
(R. Br.) Beauv.: Ceylon and Pakistan eastward to Central and
South America, Florida and the West Indies.

Type: Rangel No. 1103, on Panicum sanguinale (= Digitaria
sanguinalis (L.) Scop., Cubango near Niteroy, Brazil (R; isotype
(PUR).

Ramachar and Cummins (loc. cit.) published a photograph of
teliospores of the type.

Puccinia levis comprises a complex of somewhat variable forms
but having similar principal features, e.g. dark brown uredinio-
spores, dark brown, often nearly opaque, strongly diorchidioid,
long-pedicelled teliospores. Most collections lack teliospores
and this, together with ignorance of the aecial stages, renders
the present treatment tentative.
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Figure 129

110. PUCCINIA FLACCIDA Berk. & Br. in Berkeley J. Linn. Soc.
1k:91. 1873. Fig. 129.

Diorchidium flaccidum (Berk. & Br.) Kuntze Rev. Gen. 3:L468.
1898.

Diorchidium levigatum H. Syd., P. Syd. & Butl. Ann. Mycol.
5:500. 1907.

Puccinia levigata (H. Syd., P. Syd. & Butl.) Hirat. f. Tottori
Agr. Coll. Mem. 3:315. 1935.

Aecia unknown. Uredinia amphigenous, dark cinnamon—brbwn;
spores 23-30 x (17-)23-27u, obovoid or ellipsoid, wall 1.2-2.5u
thick, dark cinnamon- or chestnut-brown, echinulate, germ pores
3, equatorial. Telia amphigenous, exposed, pulvinate, blackish
brown; spores 25-Lh4 x 15-23u, ellipsoid or oblong, tending to
be strongly diorchidioid, wall 1-1.5u thick at sides, 2-hu
apically, golden or cinnamon-brown, smooth; pedicels colorless,
thin-walled, collapsing, to 60u long; germination occurs with-
out dormancy.

Hosts and distribution: Oplismenus burmanii (Retz.) Beauv.,
0. compositus (L.) Beauv., 0. undulatifolius (Ard.) Beauv.,
Panicum chionachne Mez: Ceylon, India, and Japan.

Type: Thwaites No. 1136, on Panicum sp. (error for Oplismenus,
possibly compositus, according to C. E. Hubbard in litt.),
Peradeniya, Ceylon (K).
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Figure 130

111. PUCCINIA NYASAENSIS Cumm. Bull. Torrey Bot. Club 83:228.
1956. Fig. 130.

Aecia unknown. Urediniospores in the telia (26-)28-32 x
(22-)24k-26(~28)u, broadly ovate or globoid, wall (2-)2.5-3u
thick, very dark chestnut-brown, finely echinulate, perhaps
sometimes smooth, germ pores 3, equatorial. Telia amphigenous,
exposed, pulvinate, blackish brown; spores 24-33u wide, 24-28(-32)u
high, strictly diorchidioid, obovoid or nearly globoid, wall
1.5-2u thick at sides, 5-Tu apically, chestnut-brown, smooth;
pedicels colorless, fragile, to L5u long but mostly deciduous.

Hosts and distribution: Panicum pectinatum Rendle: Nyasaland.

Type: P. 0. Wiehe No. 467, Mlanje, Chambe plateau, Nyasaland
(PUR; isotype IMI).

A photograph of spores of the type was published by Cummins
(loc. cit.).
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Figure 131

112. PUCCINIA DEFORMATA Berk. & Curt. J. Linn. Soc. 10:357.
1869. Fig. 131.

Puccinia amianthina H. Syd. & P. Syd. Bot. Jahrb. 45:260.
1910.

Puccinia olyrae-latifoliae V.-Bourgin Bull. Soc. Mycol.
France T0:417. 195k,

Aecia unknown. Uredinia amphigenous and in inflorescence,
pale yellowish, probably bright yellow when fresh; spores
(2h-)27-32(-36) x (19-)21-27(-30)u, mostly obovoid, wall 1.5-2u
thick, occasionally slightly thicker at apex, yellowish,
echinulate, germ pores, 2 or 3 (4?), obscure. Telia amphigenous
and in inflorescence, early exposed, chocolate-brown, moderately
compact; spores (26-)30-40(-4k) x (19-)21-28(-30)u, variable
but mostly ellipsoid or obovoid, varying from puccinioid to
diorchidioid, mostly with only a somewhat oblique septum, wall
(1.5)2.5-3.5(-4)u at sides, (2.5-)3-6(-8)u apically, golden
brown or chestnut-brown, smooth; pedicels yellowish or color-
less, thin-walled and collapsing, to 150u but often less than
100.

Hosts and distribution: Olyra cordifolia H.B.K., O.
latifolia L.: Central America to Venezuela, Brazil, Trinidad,
West Central Africa, and Uganda.

Type: Wright, on Olyra latifolia, Cuba (FH; isotype PUR).

Teliospores from leaves have slightly thinner and paler
walls than those from inflorescences but urediniospores do
not differ.
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Figure 132

113. PUCCINIA LOPHATHERI (H. Syd. & P. Syd.) Hirat. f. J. Jap.
Bot. 14:36. 1938. Fig. 132.

Diorchidium lophatheri H. Syd. & P. Syd. Ann. Mycol. 12:107.

191L.

Uredo lophatheri Petch Ann. Roy. Bot. Gard. Peradeniya
T:296. 1922.

Aecia unknown. Uredinia amphigenous, brownish; spores
(22-)24-28(-31) x (18)20-23(-25)n, mostly obovoid, wall
1.5-2(-2.5)u thick, yellowish to cinnamon-brown, echinulate,
germ pores 3, equatorial. Telia amphigenous, blackish brown,
early exposed, rather pulverulent; spores (2L-)26-31(-33) x
(20-)23-26(-28)u, mostly strongly diorchidioid, mostly broadly
ellipsoid, wall (1-)1.5-2(-2.5)y thick at sides, (5-)6-8(-9)u
thick over each germ pore, golden brown or clear chestnut-
brown, smooth; pedicels thin-walled, collapsing, colorless, to
751 but usually broken short.

Hosts and distribution: Centotheca lappacea (L.) Desv.,
Lophatherum gracile Brong.: China, Japan, and Taiwan.

Type: Fujikuro No. 110, on Lophatherum gracile var. elatum
Taihoku, Taiwan (S).

B
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Figure 133

11L4. PUCCINIA NEGRENSIS P. Henn. Hedwigia 43:159. 1904. TFig.
133.

Triphragmium graminicola Beeli Bull. Jard. Bot. Bruxelles
8:5. 1923.

Aecia unknown. Uredinia amphigenous, cinnamon-brown; spores
(19-)24-27 x (15-)17-21p, mostly broadly ellipsoid, wall
1.5-2.5u thick, golden or cinnamon-brown, echinulate, germ
pores 3, equatorial. Telia on abaxial leaf surface, exposed,
compact, blackish brown; spores (20-)24-26 x (17-)19-22y,
diorchidioid, mostly broadly ellipsoid, or globoid, wall
1-1.5u thick at sides, 2-Lu apically, golden or chestnut-
brown, smooth; pedicels colorless, thin-walled and collapsing,
to 50U long but fragile and broken short.

Hosts and distribution: Panicum millegrana Poir., P. aff.
(Brachiaria) ramosum L.: Brazil and Congo.

Type: E. Ule, on Panicum sp., Moura, Rio Negro, Est.
Amazonas, Brazil (B; isotype PUR).
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Figure 134

115. PUCCINIA TAIWANIANA Hirat. f. & Hashioka in Hiratsuka
Tottori Soc. Agr. Sci. Trans. 5:2h0. 1935. Fig. 13k,

Puccinia pangasinensis H. Syd. in Cummins Ann. Mycol. 35:99.
193T.

Aecia unknown. Uredinia amphigenous or mostly on the abaxial
leaf surface, golden; spores (17-)20-2k x (14-)17-19u, mostly
obovoid or ellipsoid, wall 1-1.5u thick, yellow to pale brownish,
echinulate, germ pores 3(4), equatorial. Telis on abaxial
surface, exposed, pulvinate, blackish brown; spores (20-)23-27
(-31) x (18-)20-2hu, ellipsoid or obovoid, tending to be
diorchidioid, wall 1.5-2.5u thick at sides, 3-5u apically,
chestnut-brown, smooth; pedicels colorless, thin-walled and
collapsing, to 70U long.

Hosts and distribution: Cyrtococcum patens (L.) A. Camus:
China, Japan, and the Philippines.

Type: Hiratsuka, on Panicum patens (=g. patens), Loochoo
Island, Okinawa, Japan (herb. Hiratsuka).

Ramachar and Cummins (Mycopathol. Mycol. Appl. 25:7-60.
1965) published a photograph of teliospores of the type.
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Figure 135

116. PUCCINIA PANICI-MONTANI Ramachar & Cumm. Mycopath. Mycol.
Appl. 25:49. 1965. Fig. 135.

Puccinia panici-montani Fujik. in Sawada Descr. Cat.
Formosan Fungi. 4:64. 1928, nomen nudum.

Uredo panici-plicati Saw. J. Taihoku Soc. Agr. Forst. T:ko.
1943, nomen nudum.

Aecia unknown. Uredinia amphigenous, yellowish brown; spores
(31-)34-37(-b1) x (22-)27-31u, mostly obovoid, usually angularly
so, wall (1-)1.5-2u thick, cinnamon-brown or near it, rather
sparsely echinulate, germ pores 3 or L, equatorial. Telia
unknown; teliospores in the uredinia 26-31 x 15-19u, mostly
oblong or clavate, wall uniformly 1.5p thick, wall pale golden
or almost colorless, smooth; pedicels thin-walled, fragile
and collapsing, to 18u long; the spores probably germinate with-
out a dormant period.

Hosts and distribution: Setaria palmifolia (Koenig) Stapf.,
S. plicata (Lam.) Coocke: Taiwan.

Type: Fujikuro, on Panicum plicatum (=S. plicata), Taipei,
Taiwan, 22 Feb. 1914 (TAI).

The species is poorly known and only a few teliospores have
been seen.
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Figure 136

117. PUCCINIA ICHNANTHI Mains Bull. Torrey Bot. Club 66:619.
1939. Fig. 136.

Aecia unknown. Uredinia mostly on abaxial leaf surface,
cinnamon-brown; spores (29-)32-38(-42) x 23-27(-29)u, broadly
ellipsoid or obovoid, wall 1.5-2u thick, golden or cinnamon-
brown, echinulate, germ pores 2(3), equatorial. Telia on
abaxial leaf surface, yellowish, probably bright orange when
fresh, early exposed; spores 28-34 x 12-1bu, very delicate,
narrowly ellipsoid or fusoid, wall uniformly 0.5-1u thick,
colorless, smooth; pedicels colorless, thin-walled and collap-
sing, to 30U long but usually broken short; the spores germi-
nate without dormancy and collapse.

Hosts and distribution: Ichnanthus candicans (Nees) Doell:
Brazil (only the type known).

Type: Chase No. 12143A, on Ichnanthus candicans, Tijuca,
Brazil (MICH).
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Figure 137

118. PUCCINIA PUTTEMANSII P. Henn. Hedwigia 41:105. 1902.
Fig. 137.

Aecia unknown. Uredinia mainly on abaxial leaf surface,
cinnamon-brown; spores (20-)22-24 x (17-)20-2k4u, mostly broadly
ellipsoid or obovoid, wall 1.5u thick, golden or pale cinnamon-
brown, echinulate, germ pores 4, rarely 3, equatorial. Telia
mainly on abaxial surface, exposed, blackish brown, pulvinate;
spores (27-)34-37 x (17-)20-24u, mostly clavate or oblong-
ellipsoid, wall 1.5y thick at sides, 4-Tu apically, deep golden
or clear chestnut-brown, smooth; pedicels yellowish, thin-
walled, mostly collapsing, to 30u long.

Hosts and distribution: Panicum millegrana Poir., P.
sciurotis Trin., P. sellowii Nees: Brazil and Trinidad.

Type: A. Puttemans No. 140, on Panicum sp., Brazil (B;
isotype PUR).

Cummins (Mycologia 34:669-695. 19L2) published a photo-
graph of teliospores of the type.
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Figure 138
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119. PUCCINIA HUBERI P. Henn. Hedwigia Beibl. 39:76. 1900.
Fig. 138.

Aecial stage unknown. Uredinia amphigenous, pale cinnamon-
brown; spores (20-)2L4-27 x (17-)20-2Lu, mostly obovoid or
broadly ellipsoid, wall 1.5y thick, pale cinnamon-brown or
golden, echinulate, germ pores 3 or L4, equatorial. Telia
amphigenous, exposed, blackish brown, comp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>