UREDINALES OF GUATEMALA BASED ON COLLECTIONS
BY "E Wb HOLWAY

IV. PucciNnia oN CARDUACEAE, FORM-GENERA, AND INDEX
J. C. ARTHUR

The preceding parts of this account of Guatemalan rusts were
published in this journal (June, 1918, pp. 325-336; October, 1918, pp.
}20—-446; November 1918, pp. 462—489). With the present conclud-
ing part an index both to rusts and hosts is provided to facilitate
ready reference.

The composites of the tropics are both numerous and diversified.
In many of the genera are intergrading forms. The composite rusts
are also numerous and in many cases most difficult to delimit, often
showing variations comparable with those of the hosts. The material
of this part has been reviewed and, when required, critically studied by
Professor H. S. Jackson, who has drawn up the diagnoses for the eight
new species. The composite collections of Professor Holway from
Costa Rica were studied at the same time and the results published
in a paper by the writer on the Costa Rican rusts in Mycologia (10:
I1I-154. 191I8).

The species here remaining in form-genera are not so numerous as is
usually the case with tropical rusts. All but two or three of them
evidently belong to the Aecidiaceae, and the other stages can be ex-
pected to turn up before very long.

For this fine showing of Guatemalan rusts chief credit is due to
Professor E. W. D. Holway, who has given abundantly of his time and
private means to carry out the explorations, and who has also co-oper-
ated in the study of the material. Grateful acknowledgment is also
to be made to the officers and mycologists of the Purdue University
Agricultural Experiment Station who have provided facilities for
making the microscopic examinations and have assisted in the studies.

178. PucciniA INSULANA (Arth.) Jacks. & Holw. (on Carduaceae).
Vernonia sp., Retalhuleu, Feb. 26, 1916, O, 11;, 11, III, 537.
The species has been known heretofore from the West Indian islands
522
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on V. albicaulis and V. longifolia under the name Argomyces insulanus
Arth., and is now reported for the first time from the continent.

179. PucciniA ERRATICA Jacks. & Holw. (on Carduaceae).

Vernonia Schiedeana Less., Guatemala City, Feb. 15, 1916, O, I, 11,
II1, 494; same, Feb. 8, 1917, O, I, i1, I1I, §41; Chinautla, Dept.
Guatemala, Feb. 12, 1916, O, I, 1i, iii, 480; Moran, Dept.
Amatitlan,  Dec. 22, 1916, 1, 11, iii, d21.

The aecia of this species were described as Dietelia Vernoniae
Arth. (Bot. Gaz. 40: 198. 1905), afterward transferred to the genus
Endophyllum, as E. Vernoniae Arth. (N. Am. Flora 7: 126. 1907),
from a Mexican specimen thought to be on Vernonia Deppeana, but
which on careful comparison with the Guatemalan material seems to
be V. Schiedeana. Re-examination of the type of E. Vernoniae,
furthermore, reveals a few urediniospores and teliospores which agree
perfectly with the present material. Further confirmation of the
long-cycle character of the rust was found on a specimen of V. Schiede-
ana collected by C. G. Pringle at Cordoba, Mexico, no. 6080, in the
phanerogamic collection of the New York Botanical Garden, which
gave all the spore forms, although the teliospores are a little shorter
and broader than usual, doubtless due to the more mature character
of the host.

The species is Eriosporangium-like, and the absence of a peridium
in the aecia and the deciduous sculpturing of the aeciospores are in
accordance with the early ideas regarding that genus, as well as the
thin-walled spores, which germinate upon maturity. A new name
has been chosen for this species, owing to the priority of the very dis-
similar Puccinia Vernoniae Schw., founded in 1832.

180. PucciniA NoTHA Jacks. & Holw. (on Carduaceae).

Vernonia leiocarpa DC., San Rafael, Dept. Guatemala, Jan. 7,
1915, 111, 22; Solola, 7000 feet alt:, Jan. 28, 1915, 1, II, I1I, 748;
Guatemala City, Feb. 15, 1916, III, 405, intermixed with an-
other species; March 17, 1916, III, 585a, being intermixed
with, and separated from the type collection of P. rata; Volcan
de Agua, Dept. Sacatépequez, March 4, 1916, III, 550; Quezal-
tenango, Jan. 16, 1917, I, I1I, 111, 732; Huehuetenango, Jan. 21,
117, o L TR asg,

Vernonia Shannoni Coult. (?), Quezaltenango, Jan. 31, 1917, III
814.
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In the collection from Quezaltenango, no. 732, the telia are about
equally abundant on both surfaces of the leaf and the teliospores
have shorter pedicels than in the other collections. The species is
nearest to P. idonea.

181. PucciNiA RATA Jacks. & Holw. (on Carduaceae).

Vernonia leiocarpa DC., Guatemala City, Feb. 13, 1916, 11, III,
490; same, Feb. 15, 1916, II, III, 4905a, intermixed with P.
notha; same, March 17, 1916, II, III, 585, intermixed with
P. notha; Mendez, Dept. Guatemala, Feb. 13, 1917, III,
§60.

A species readily separable from others at present known on Ver-
nonia by the paraphysate uredinial sori and tuberculate teliospores.
On some leaves it is accompanied by P. notha, from which it may be
distinguished by the position on the under surface of the leaf, the
paraphysate sori, the dark-colored urediniospores and tuberculate
teliospores. No aecia have yet been found. The species is known
only from Guatemala.

182. PucciNiA IDONEA Jacks. & Holw. (on Carduaceae).
Vernonia triflosculosa H.B.K., Chinautla, Dept. Guatemala, Feb.
12, 1016, ii, III, 48r: Escuintla, Feb. 17, 1016, 11 twi s aeis
same, 11, III, 400; Panajachel, Dept. Solola, Jan. 3, 1917, ii,
1L, 670,

The type selected for this species was collected in Costa Rica,
on Vernonia triflosculosa H.B.K., at San José, Jan. 18, 1916, by E. W.
D. Holway 445. No pycnia were found in either the Costa Rican or
Guatemalan collections, and the nature of the complete life cycle
remains uncertain. The species is similar to P. notha, but has smaller
and narrower urediniospores, with hemispherical and closely set
projections on the teliospores.

183. PucciNiA PRAEALTA Jacks. & Holw. (on Carduaceae).
Vernonia triflosculosa H.B.K., Mazatenango, Dept. Suchitepequez,
Feb. 21, 1936, M, 11, ©70.

A very distinct species for which the aecia are not known, separable
from all others on the genus Vernonia by the very deep-seated and
strictly epiphyllous sori. The gross appearance is that of a micro-
form. It occurs also in Costa Rica.
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184. PuccinNia INAEQUATA Jacks. & Holw. (on Carduaceae).

Vernonia patens H.B.K., Sanarate, Dept. Guatemala, Feb. 10,

116, Iy, TI1. 476: Escuintla, Feb: 17, 1916,.0, LI, 1T, 1L,
502; Mazatenango, Feb. 22, 1916, 1I,, 513; Retalhuleu, Feb. 26,
1916, O, II;, 534; Agua Caliente, Dept. Guatemala, Feb. 10,
maiy, 10, 111, S51. '

The same rust was also found on V. patens from Guatemala, in
the phanerogamic herbarium at the New York Botanical Garden,
showing uredinia and telia, having been collected at Santa Rosa,
February, 1893, by Heyde & Lux 4524. It is a long-cycle species
with all spore forms, not known outside of Guatemala.

185. PuccinNiA DISCRETA Jacks. & Holw. (on Carduaceae).
Vernonia Deppeana Less., San Felipe, Dept. Retalhuleu, Jan. 14,
1917, O, III, 721; Colomba, Dept. Quezaltenango, Feb. 2,
1917, 618.

Type is on Vernonia Deppeana Less, San José, Costa Rica, col-
lected by E. W. D. Holway, Dec. 15, 1915, no. 260. The rust has a
characteristic gross appearance and usually occurs on the leaves of
the terminal shoots of young plants. It is a short-cycle micro-form
with pycnia.

186. PucciNiA PAUPERCULA Arth. (on Carduaceae).
Elephantopus spicatus Juss., Mazatenango, Dept. Suchitepequez,
Feb. 21, 1916, 5104; same, Feb. 25, 1916, 530.
A short-cycle species known heretofore only from Mexico and
Costa Rica.

187. Puccinia CoNocLINII Seym. (on Carduaceae).

Ageratum conyzoides L., San Felipe, Dept. Retalhuleu, Jan. 12,
1oz Il Cov.

Ageratum corymbosum latifolium (DC.) Robinson, Chinautla,
Dept. Guatemala, Feb. 12, 1916, II, 111, 482; Moran, Dept,
Amatitlan, Dec. 22, 1916, 11, 111, 623,

Ageratum rugosum Coult., Antigua, Dept. Sacatépequez, Jan. 12,
roas: I L 24,

Eupatorium collinum DC., Guatemala City, Dec. 23, 1916, II, III.
627 ; Huehuetenango, Jan. 21, 1917, 1i, 111, 757,

Eupatorium glandulosum H.B.K. (?), Quezaltenango, Jan. 31, 1917,
i 1) Sro;

Eupatorium Neaeanum DC., Solola, Jan. 27, 1915, II, III, 131.
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Eupatorium pycnocephaloides Robinson, Volcan de Agua, Dept.
Sacatépequez, Jan. 13, 1915, II, III, 83; same, March 7, 1916,
I1, II1, 564; Solola, 7000 feet alt., Jan. 28, 1015, ¥, THESe
Quezaltenango, Jan. 18, 1917, II, III, 750, Huehuetenango,
Jan. 23, dory JE LT 27y

Eupatorium pycnocephaloides glandulipes Robinson, Totonicapam,
Jan. 24, agis, w111 106

Eupatorium pycnocephalum Less., Solola, Jan. 29, 1915, II, III,
153; Antigua, Dept. Sacatépequez, March 2, 1916, 11, 111, 540:
San Felipe, Dept. Retalhuleu, Jan. 13, 1917, II, 713.

Eupatorium sp., Guatemala City, Dec. 23, 1916, II, III, 620;
San Felipe, Dept. Retalhuleu, Jan. 14, 1917, II, 717; Aguas
Amargas, Dept. Quezaltenango, Jan. 30, 1917, 11, I1I, 8o1.

This long-cycle rust is imperfectly known. It is presumable that
the species possesses aecia as well as pycnia, although neither have
yet been seen. This is the more likely as no rust on Eupatorium or its
close allies has yet been found with pycnia associated with the ure-
dinia. For a time it was supposed that the aecia on Eupatorium from
Mexico and Central America, having apically thickened walls, be-
longed with this species, and since 1906 the combination has often been
called ‘“Puccinia rosea.”” By the observations of Prof. Holway,
coupled with data regarding distribution, it now seems reasonably
certain that the aecia in question are heteroecious, and belong with a
grass species (see no. 117).

The rust was collected by Kellerman on Ageratum conyzoides,
at Mazatenango, Feb. 28, 1905, II, 4346, 5373, and at San Felipe,
Feb. 4, 1906, 11, 5446 (Kellerm. Fungi Sel. Guat. 7); and on Eupa-
tortum pycnocephalum, at Guatemala City, Feb. 1, 1905, 11, iii, 53712.
The three collections were reported by Kern in Journ. Myec. l.c.

188. Puccinia Hodgsoniana Kern sp. nov. (on Carduaceae).

Eupatortum Schultziz Schnitt., forma erythranthodium Robinson,
Agua Caliente, Dept. Guatemala, Feb. 10, 1917, II, III, §53.

Eupatorium Schultzii ophryolepis Robinson, San Lucas Toliman,
7000 feet alt., Dept. Solola, Feb. 3, 1915, II, III, 187; Quezal-
tenango, Jan. 18, 1917, II, IIl, 744; Agua Amargas, Dept.
Quezaltenango, Jan. 30, 1917, II, III, So4.

Eupatorium Schultzit velutipes Robinson, San Lucas Toliman,
5100 feet alt., Dept. Solola, Feb. 2, 1915, 11, iii, 770; Guatemala
City, March 17, 1916, 11, 587,
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Uredinia hypophyllous, scattered, round, 0.3-0.5 mm. across,
early naked, pulverulent, chestnut-brown, ruptured epidermis con-
spicuous; urediniospores globoid to obovoid, 1926 by 24-30 u; wall
chestnut-brown, 1.5-2.5 u thick, moderately and finely echinulate,
the pores 2, near the hilum, or rarely 3, all near the hilum or one of
the three near the apex.

Telia chiefly hypophyllous, scattered, small, round, 0.5-0.8 mm.
across, early naked, pulverulent, blackish-brown, ruptured epidermis
inconspicuous; teliospores oblong or ellipsoid, 24—29 by 4045 u,
rounded or obtuse above, rounded below, scarcely constricted at
septum; wall chestnut-brown, 3—4 u thick, lighter colored and thicker
at apex, 59 u, equally th1ckened over pore of lower cell, closely and
prominently verrucose; pedicel colorless, once to twice Iength of spore,
sometimes attached obhquely

The type of the species is a collection by Kellerman 6087, made
Feb. 6, 1907, on Volcan Acatenango, 6000 feet alt., Dept. Sacatépe-
quez, on Eupatorium phoenicolepis guatemalensis Robins., the host

being determined by J. M. Greenman, and the name of the fungus
attached by Dr. F. D. Kern.

189. Puccinia solidipes Jacks. & Holw. sp. nov. (on Carduaceae).
Eupatorium tubiflorum Benth., San Rafael, 7000 feet alt., Dept.
Guatemala, Jan. 7, 1915, 11, III, 18; Volcan de Agua, Dept.
Sacatépequez, March 4, 1916, ii, III, 557 (type); Zunil, Dept.
Quezaltenango, Jan. 28, 1917, ii, III, 793.

Uredinia hypophyllous, scattered, or somewhat gregarious, round,
small, 0.1-0.3 mm. across, early naked, pulverulent, cinnamon-brown,
ruptured epidermis barely noticeable; urediniospores globoid or obo-
void, 23-29 by 26-32 u; wall dark cinnamon-brown, thin, 1-1.5 pu,
closely and finely echinulate, the pores 2, sometimes 3, approximately
equatorial.

Telia amphigenous, scattered, 0.5-1 mm. across, early naked,
somewhat pulverulent, blackish-brown, ruptured epidermis barely
noticeable; teliospores broadly ellipsoid, 30-35 by 38-45 u, rounded
at both ends, slightly constricted at septum; wall chestnut-brown,
rather thick, 2.5-4 u, slightly thicker above by a lighter umbo, 5-6 y;
pedicel Colorles‘s persistent, the wall thickened often nearly obliterat-
ing the lumen, the surface granulose at base, twice to thrice length of
Epore; 6-—7 b in diameter.

This species differs conspicuously from P. inanipes Diet. & Holw.,
with which it has been confused, by having urediniospores of the usual
globoid or obovoid form, while in P. inanipes they are strongly flat-
tened above and below, forming an oblate spheroid, and also by the
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solid, or nearly solid, pedicels of the teliospores, caused by the greatly
thickened walls, as well as by minor characters.

The same rust on the same host was collected by Kellerman at
Volcan de Atitlan, Dept. Solola, Feb. 16, 1906, ii, I1I, 5314, and was
reported by Kern in Mycologia l.c., under the name P. inanipes
It was collected by Prof. Holway on the same host at Patzcuara,
Mexico, Oct. 17, 1898, 3007, Oct. 19, 1898, 3232, and Oct. 10, 1899,
3600. These three collections bear uredinia but no telia. These
specimens were collected for the Aecidium roseum Diet. & Holw.,
which they bear in abundance, while the uredinia are less conspicuous.
The aecia were also taken at the same locality and time on other species
of Eupatorium, and are believed to be heteroecious (see no. 117).
The characters for the uredinial sorus, given above, are drawn from
the Mexican material, the other characters from the Guatemalan
material.

190. Puccinia basiporula Jacks. & Holw. sp. nov. (on Carduaceae).
Eupatorium Mairettanum DC., Quezaltenango, Jan. 16, 1917,
I1, 111, 733; same, Jan. 31, 1917, 11, III, 808; same, Feb. 4,
1oty 11, 827,
Eupatorium Mairetianum adenopodum Robinson, Cerro Quemado,
Dept. Quezaltenango, Jan. 21, 1915, ii, III, 98 (type).

Uredinia hypophyllous, scattered, round, small, 0.2-0.3 mm.
across, early naked, pulverulent, cinnamon-brown, ruptured epidermis
noticeable; urediniospores globoid, sometimes flattened at hilum,
21-24 p in diameter; wall cinnamon-brown, thin, 1-1.5 u, closely and
finely echinulate, pores 2, near the hilum, often indistinct.

Telia chiefly hypophyl]ous scatteled round, small, 0.3-0.5 mm.
across, early naked, somewhat pulverulent, blackish-brown, ruptured
epidermis inconspicuous; teliospores ellipsoid, 2326 by 32-354g,
rounded at both ends, slightly constricted at septum; wall chestnut-
brown, 1.5-2.5 u, thickened at apex and over pore of lower cell to 5 u,
closely and distinctly verrucose; pedicel colorless, firm, 7 u thick,
once and a half to twice length of spore, often attached obliquely, the
wall thin.

The species was collected by Kellerman, on E. rafaelense Coult.,
at Volcan de Cerro Quemado, Feb. 8, 1906, 111, 54409, and reported by
Kern in Journ. Myec. lLc., under the name of P. Conoclinii, and like-

‘wise issued in Kellerm. Fungi Sel. Guat. 14.

91. PucciNiA TOLIMENSIS Mayor (on Carduaceae).
Eupatorium pansamalense Robinson, Agua Amargas, Dept.
Quezaltenango, Jan. 30, 1917, S02.
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Eupatorium sp., San Rafael, Dept. Guatemala, Jan. 7, 1915, 22;
Aguas Amargas, Dept. Quezaltenango, Jan. 30, 1917, §06.
A short-cycle South American species not before reported from
North America.

192. Puccinia BaccuAriDis Diet. & Holw. (on Carduaceae).
Baccharis glutinosa Pers., Chinaulta, Dept. Guatemala, Jan. 17,
1915, O, I, 11, 91; Panajachel, Dept. Solola, Jan. 30, 1915, o, 1, II,
111, 255,
A long-cycle rust, with all spore forms, placed in the North Ameri-
can Flora (7: 213) under the genus Eriosporangium, as E. punctato-
striatum (Diet. & Neg.) Arth.

193. PuccINIA EXORNATA Arth. (on Carduaceae).
Baccharis rhexioides H.B.K., San Lucas Toliman, 5100 feet alt.,
Dept. Solola, Feb. 2, 1915, O, 1, i1, 111, 174; Guatemala City,
Feb. 8, 1916, o, 1, I1, 111, 462; Mendez, Dept. Guatemala, Feb.
messner. 0. 1. 11, 111, 803.

The aeciospores and urediniospores of this collection are somewhat
narrower, and the former thinner-walled, than in the type material.
The type collection was made by Kellerman at Guatemala City, on
B. thestoides H.B.K., Feb. 2, 1905, O, I, II, III, 5368. The present
collections are the first made since the original one was taken.

194. PucciNiA ANcizarr Mayor (on Carduaceae).
Baccharis lancifolia Less., Cerro Quemado, Dept. Quezaltenango,
Jan. 21, 1915, O, I, III, r03; Tecpan, Dept. Chinaltenango,
Jan. I, 1917, 0.1, 18, Goo.
This long-cycle species is without uredinia. It was described by
Mayor in 1913 from material collected in Colombia on Baccharis nitida,
and is now first reported from North America.

195. PuccINIA BACCHARIDIS-MULTIFLORAE Diet. & Holw. (on Car-
duaceae).
Baccharis serraefolia DC., Solola, Jan. 25, 1915, II, 115; same,
6000 feet alt., Jan. 27, 1915, 11, 723; Huehuetenango, Jan. 23,
1987, 1L 770.
Baccharis sp., Guatemala City, Jan. 9, 1917, 11, 687; Quezaltenango,
Jou. 16 worz, 8w
A long-cycle species possessing pycnia, uredinia, and telia, here-
tofore reported only from Mexico, and on other species of hosts.
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196. PUCCINIA 0AXACANA Diet. & Holw. (on Carduaceae).
Conyza asperifolia (Benth.) Benth. & Hook. (Baccharis hirtella DC.),
San Rafael, Dept. Guatemala, Jan. 7, 1915, I, 32; same, Jan.
9, 1915, i1, III, 46; Colomba, Dept. Quezaltenango, 3 Feb.,
3017, 011 =0
The aecia in no. 32 of this long-cycle rust are not in small groups
on the leaves, as usually seen, but on the axillary buds, causing
them to become greatly hypertrophied, making an etiolated mass 1-2
cm. long, and thickly covered with the aecia. The rust is often listed
as Lriosporangium oaxacanum (Diet. & Holw.) Arth.

197. PucciNia NoccAE Arth. (on Carduaceae).
Lagascea suaveolens H.B.K., Guatemala City, Jan. 3, 1915, II,
I2a; same, Feb. 8, 1916 11, 463; Solola, 6000 feet alt., Jan. 30,
i LG [ T
A long-cycle rust, whose primary form is unknown. Heretofore
it has been recorded only from Mexico.

198. PucciNiA CALEAE Arth. (on Carduaceae).
Calea Zacatechicht Schlecht., Antigua, Dept. Sacatépequez, Dec.
28. 1006, L1l Gy 7
Calea Zacatechichi macrophylla Robins. & Greenm., Guatemala
City, Jan. 1, 1915, Hi, III, 7; Chinaulta, Dept. Guatemala:
Jan. 17, 1015, I11,;<80: Solola, Jan. 22, rgrg, L7 288
Calea sp., Panajachel, Dept. Solola, Jan. 3, 1917, I1I, 675.
A long-cycle rust, with all spore forms, known heretofore only from
Mexico.

199. Puccinia ordinata Jackson & Holw. sp. nov. (on Carduaceae).
Calea insignis Blake, Quezaltenango, Jan. 31, 1917, 8§17.
Calea integrifolia (DC.) Hemsl., Solola, 7000 feet alt., Jan. 28, 1915,
145; Zunil, Dept. Quezaltenango, Jan. 28, 1917, 790.

Telia chiefly hypophyllous, crowded and confluent opposite dis-
colored sunken spots 1-1.5 mm. across, early naked, pulvinate, black-
ish becoming cinereous by germination, ruptured epidermis noticeable;
teliospores oblong-cylindric, 16—19 by 45-70 x, rounded or obtuse
above, narrowed below, slightly constricted at septum; wall cinnamon-
brown, darker above, 1—2 u thick, much thicker at apex, 6-12 y,
smooth; pedicel colored like the spore, short.

A short-cycle rust in which the pycnia are probably not formed.
It resembles P. Synedrellae on the nearly related host 7ridax pro-
cumbens, but with spores half as much larger.
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200. PucciNiA GYMNOLOMIAE Arth. (on Carduaceae).

Gymmnolomia microcephala Less., Volcan de Agua, Dept. Sacaté-
pequez, March 4, 1916, II, III, 556; Mendez, Dept. Guatemala,
Febs oz, aory, 11114, Sor.

Hymenostephium cordatum (Hook. & Arn.) Blake, San Felipe, Dept.
Retalhuleu, Jan. 12, 1917, II, 6902; Colomba, Dept. Quezal-
tenango, Feb, 3, 1917, 11, 828,

Hymenostephium sp., Antigua, Dept. Sacatépequez, Dec. 28, 1916,
Bl Bl 65,

A long-cycle rust that probably possesses pycnia and aecia, which,

however, have not yet been collected.

201. Puccinia semota Jackson & Holway sp. nov. (on Carduaceae).
Gymmnolomia subflexuosa Benth., Solola, Jan. 28, 1915, 140.
Pycnia unseen, probably not formed.

Telia hypophyllous, crowded in small confluent groups 1—2 mm.
across, round, 0.3-0.5 mm. in diameter, early naked, pulvinate, dark
chestnut-brown, ruptured epidermis inconspicuous, teliospores clavate,
13-18 by 48-58 u, rounded above, somewhat narrowed below, slightly
constricted at septum; wall golden-brown, thin, 1 y, thickened above,
4-10 p, smooth; pedicel colorless, short, one third length of spore or
less.

A short-cycle rust of the general appearance of P. Silphia.

202. PucciNIA cOGNATA Syd. (on Carduaceae).

Verbesina Fraseri Hemsl., Antigua, 5300 feet alt., Dept. Sacaté-
pequez, Jan. 12, 1915, 0, i, ii, III, 73; Guatemala City, Feb. 8,
1916, II, Ill, 464; same, Dec. 20, 1916, 11, 111, Go4.

Verbesina Holway: Robinson, Quezaltenango, Jan. 20, 1915, ii,
III, 96B; same, Jan. 17, 1917, III, 738 (with Coleosporium
Verbesinae).

Verbesina sublobata Benth., San Lucas Toliman, Dept. Solola,
Feb. 2, 1015, I, 1754, 180.

Verbesina sp., Solola, Jan. 27, 1915, II, 135; San Lucas Toliman,
Dept. Solola, Feb. 2, 1915, II, III, 177; Mazatenango, Dept.
Suchitepequez, Feb. 22, 1916, 1I, 523.

A long-cycle species, showing much variability in size and appear-
ance of the teliospores. It was collected by Kellerman on V. Frasert,
at Guatemala City, Feb. 1, 1905, i1, III, 4324, and at Laguna, Lake
Amatitlan, January, 1906, ii, III, 5412, and reported by Kern in
Journ. Mye. l.c.
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203. PucciNia AFFINIS Syd. (on Carduaceae).

Verbesina perymenioides Schultz Bip., Guatemala City, Jan. 1,

1915, 11, III, 6; Laguna, Lake Amatitlan, Feb. 8, 1915, II, z2o00.

Neither pycnia nor aecia have yet been seen in connection with
this species. It was collected by Kellerman on an undetermined
species of Verbesina, appearing very similar to V. perymenioides, at
Laguna, Lake Amatitlan, Jan. 20, 1906, 11, I1I, 5455, and reported by
Kern in Journ. Myc., under the name of P. Ximenesiae Long, a very
similar species.

204. PucciNnia MELaMPoDII Diet. & Holw. (on Carduaceae).

Melampodium divaricatum (Rich.) DC., Mazatenango, Dept.

Suchitepequez, Feb. 22, 1916, 5I15.

A short-cycle leptoform rust, rarely collected. It is known from
the type locality in central Mexico, and by a previous collection from
Guatemala, seen in the cryptogamic herbarium of the New York
Botanical Garden, on the same host, made in Dept. Escuintla, March,
1890, by J. Donnell Smith.

205. Puccinia TitHONIAE Diet. & Holw. (on Carduaceae).
Tithonia diversifolia (Hemsl.) A. Gray, San Rafael, Dept. Guate-
mala, Jan. 10, 1915, 11, iii, 65 same, Jan. 12, TONS =EGHG"
San Felipe, Dept. Retalhuleu, Jan. 12, 1917, II, 701.
Tithonia rotundifolia (Mill.) Blake (7. tagetiflora Dest.), Mazaten-
ango, Feb. 21, 1916, 11, 111, 574; San Antonio, Dept, Suehis
tepequez, Feb. 24, 1916, II, 526; San Felipe, Dept. Retalhuleu,
Jan.-32, agiyz, 11, Goo; sadie, Jan. a4, 1qry, 1 Zist
Tithonia scaberrima Benth., Quezaltenango, Jan. 16, 1917, II, 720.
Tithonia tubaeformis Cass., Antigua, Dept. Sacatépequez, Jan. 11,
ro1s, I, 70: Guatemadla City, Dec. 20, 1916, L1 111, 6o
A long-cycle rust, similar to P. Helianthi Schwein, whose first stage
is unknown. It was described from Mexico on 7. ‘““cubiflora,” an
error for T. tubaeformis. The first named host has not before been
reported. The species was collected by Kellerman on 7. tubaeformas,
at Guatemala City, Feb. 3, 1905, II, 111, 4328, and at Laguna, Lake
Amatitlan, Jan. 30, 1906, II, III, 5425, and reported by Kern in Journ.
Myc.l.c. No. 5425 was also issued in Kellerm. Fungi Sel. Guat. 186.

206. PucciNia GNAPHALII (Speg.) P. Henn. (on Carduaceae).
Gnaphalium rhodanthum Schultz Bip., Volcan de Agua, Dept.
Sacatépequez, March 7, 1916, II, 578.
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A long-cycle species, for which the primary stage is not known.
Only uredinia have been taken in North America up to the present
time,

287. PuccINIA GNAPHALIATA (Schwein.) Arth. & Bisby (on Car-
duaceae).
Gnaphalium sp., Guatemala City, Dec. 20, 1916, I, 610; Antigua,
Dept. Sacatépequez, Dec. 28, 1916, I, 6535.
A widespread, long-cycle species, having no uredinia, and not
before reported south of Mexico. It is usually listed under the synon-
ymous name P. investita Schwein.

208. PucciNiaA MELANTHERAE P. Henn. (on Carduaceae).
Melanthera nivea (L..) Small, Antigua, 5300 feet alt., Dept. Sacaté-
pequez, Jan. 11, ¥915, i1, 111, Go.
This long-cycle rust is now first reported from North America.
A collection by E. Ule, from Brazil, 1885, is issued in Rab.-Paz. Fung;
Europaei 4325. It probably possesses pycnia and aecia, but they
have not yet been seen.

209. Puccinia cornuta Jacks. & Holw. sp. nov. (on Carduaceae).
Notoptera brevipes (Robinson) Blake, Guatemala City, Feb. 15,
1916, O, [; I11, 203; same, Feb. 8, 1917, O, 1, 111, 840 (type).

Pycnia mostly epiphyllous, along the veins on yellowish areas,
conspicuous, dark brown, subepidermal, globoid, 75-100 ux in diameter.

Aecia hypophyllous along the veins, scattered on yellowish areas
10-15 mm. across, long cylindric and slightly curved, 0.1 mm. in
diameter, 2—3 mm. long, soon breaking up into cylindrical fragments;
peridium dirty brown, dehiscent by fragmentation; peridial cells
light cinnamon-brown, narrowly rhomboidal, 7-10 by 42-55 u, some-
what overlapping, the wall 2 u thick; aeciospores angularly globoid or
oblong, 1526 by 26—40 u; wall yellowish to pale golden-brown, thin,
I u, thicker above up to 7 u, rather coarsely and closely verrucose
above, smooth below.

Telia mostly hypophyllous, arising from the veins and following
the aecia on the same discolored areas, giving a dendritic appearance,
0.2-0.5 mm. across, early naked, prominent, chocolate- brown or black-
ish, ruptured ep1dermls inconspicuous; teliospores ellipsoid, 23-26
by 32—40 u, rounded at both ends, slightly or not constricted at sep-
tum; wall dark chestnut-brown, 2.5-3 u thick, closely and prominently
verrucose; pedicel colorless, twice to thrice length of spore.

A conspicuous rust of most unusual appearance. The remarkably
long, brown aecia look like those of some Gymnosporangium, but show
no tendency to slit longitudinally. At first sight they seem like ex-
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traneous objects. The dendritic distribution of the blackish, loose
telia is also very striking.

210. Puccinia Trixitis (Kern & Kellerm.) comb. nov. (on Carduaceae).

Trixis frutescens P. Br., Antigua, 5300 feet alt., Dept. Sacaté-

pequez, Jan. 11, 1915, I, II1, 71: same, March g, 1916, 11 11"

581; Solola, Jan. 25, 1915, I1, iii, 708; near Santa Maria, Dept.
Quezaltenango, Jan. 15, 1917, II, 725.

This rust was published as Uredo Trixitis Kern & Kellerm. founded
on a collection made at San Lucas, Dept. Solola, Feb. 15, 1906, Keller-
man 5432 (Journ. Mycol. 13: 26. 1907). It was issued as Kellerm.
Fungi Sel. Guat. 20. The beginning stage in the life cycle of the
species 1s yet to be discovered.

211. Puccinia Schistocarphae Jacks. & Holw. sp. nov. (on Car-
duaceae).-
Schistocarpha platyphylla Greenm., San Rafael, Dept. Guatemala,
Jan. 9, 1915, 42 (type); Volcan de Agua, Dept. Sacatépequez.
Jan. 13, 1915, &85; same, March 7, 1916, 571.
Schistocarpha sp., Aguas Amargas, Dept. Quezaltenango, Jan.
30, 1917, III, 790; road between Colomba and Quezaltenango,
Feb. a4y 1gi7, 1L S6ot
Telia hypophyllous, crowded over areas 0.5-2 mm. across, early
naked, compact, very light yellowish-brown, becoming cinereous by
germination, ruptured epidermis inconspicuous; teliospores oblong,
16—22 by 39—-55 u rounded at both ends, or slightly narrowed below,
slightly Constricted at septum; wall Colorless or very light golden-brown,
1-1.5 u thick, thicker above, 5-9 u, smooth; pedicel colorless, short.
No pycnia were found with this short-cycle, leptoform rust, and
doubtless none are formed.

212. Puccinia PrRoBA Jacks. & Holw. (on Carduaceae).

Zexmenia elegans Schultz Bip., Mulua, between Mazatenango and
Retalhuleu, Feb. 26, 1916, O, II, III, 531; San Felipe, Depit
Retalliuleu, Jan. 12, 1917, 11, 111, 689, 098, 700; same, Jans
13, 1oz, 1L, 111, 224,

Zexmenia frutescens (Mill.) Blake, Solola, Jan. 25, 1915, ii, I1I, 109;
Quirigua, March 22, 1916, O, 11, II,, III, 6or

Zexmenia Salvinii Hemsl., Guatemala City, Feb. 8, 1917, 11, §47.

A long-cycle rust, having pycnia, uredinia, and telia. It also

accurs in Cesta Rica.
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In the phanerogamic herbarium at the New York Botanical
Garden two additional collections from Guatemala were found, both
given as on Z. costaricensis (= Z. frutescens Blake), one from Cubel-
quitz, Dept. Alta Vera Paz, Nov. 1900, H. von Tiirckheim 7746, and the
other from Los Amates, Feb. 6, 1905, C. C. Deam 302. In the phan-
erogamic herbarium of the Field Museum sheet no. 194857, bearing
Zexmenia elegans Kellermanii Greenm., shows this rust, II, III. The
collection was made at Los Amates, Jan. 17, 1905, Kellerman 5332.

213. Puccinia inaudita Jacks. & Holw. sp. nov. (on Carduaceae).
Zexmenia leucactis Blake, Escuintla, Feb. 19, 1916, O, I, 111, 505;
Son Felipe, Dept. Retalhuleu; Jan. 12, 1917, O, I 111, 1, 603
(type); Colomba, Dept. Quezaltenango, Feb. 3, 1917, O, I,
It i 827,
Zexmenia longipes Benth., Guatemala City, Dec. 23, 1916, O, I,
U B

Pycnla chiefly epiphyllous, usually numerous, on raised spots
0.5-1.5 mm. across, conspicuous, subepidermal, deep-seated, flask-
shaped, 125-160 u broad by 160-190 p high.

Aecia amphigenous, few in groups opposite or among the pycnia,
cylindric, 0.2-0.3 mm. broad by 1-2.5 mm. long; peridium whitish,
membranous, becoming deeply lacerate; peridial cells in face view
angularly ellipsoid or polyhedral, 20-30 by 45-55 u, the wall uniformly
thin, 1-1.5 u, very finely and closely verrucose-rugose; aeciospores
angularly ellipsoid or globoid, 16—24 by 24-32 u; wall pale cinnamon-
brown, 1.5-2.5 u thick, coarsely tuberculate with colorless markings
giving the appearance of reticulations.

Uredinia hypophyllous, scattered, round or oval, 0.2-0.4 mm.
across, early naked, pulverulent, dark cinnamon-brown, ruptured
epidermis evident; urediniospores ellipsoid or obovoid, 19—21 by 24—
29 u; wall golden-brown, rather thick, 2 u, moderately echinulate, the
pores 3—4, scattered.

Telia hypophyllous, scattered, round, 0.5-0.8 mm. in diameter,
early naked, pulvinate, whitish, ruptured epidermis inconspicuous;
teliospores oblong or fusiform- oblong, 16-19 by 42-64 u, rounded or
obtuse above, somewhat narrowed below, constricted at septum; wall
colorless, unlformly thin, 1-1.5 u, the pore of lower cell at septum,
smooth; pedicel colorless, fragile, equaling the spore or shorter.

The combination of life cycle and morphological tharacters in this
species makes it especially notable. In gross appearance the very long
and delicate aecia together with the small, pale telia easily distinguish
it from other forms on Zexmenia and nearly related hosts.
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214. Puccinia ENCELIAE Diet. & Holw. (on Carduaceae).

Simsia Holwayi Blake, Agua Caliente, Dept. Guatemala, Feb. 10,
ng1z, LI T e

Simsia polycephala Benth., Moran, Dept. Amatitlan, Dec. 22, 1916,
02,

Simsia sericea (Hemsl.) Blake (Encelia sericea Hemsl.), San Rafael,
Dept. Guatemala, Jan. 11, 1915, II, 63; Volcan de Agua, Dept.
Sacatépequez, Jan. 12, 1915, II, 79; Antigua, Dept. Sacaté-
pequez, March 2, 1916, II, III, 548.

A long-cycle rust possessing pycnia, uredinia, and telia. It

occurs from southern California southward through Mexico and
Central America.

215. PucciNia pDoLoRIs Speg. (on Carduaceae).
Erigeron bonariensis leiothecus Blake, San Rafael, 7000 feet alt.,
Dept. Guatemala, Jan. 8, 1915, 39.
Erigeron Deamit Robinson, Solola, 7000 feet alt., Jan. 25, 1915,
52
Erigeron sp., Guatemala City, Jan. 10, 1917, 686; Huehuetenango,
Jen., 24, 1917, 770.
A short-cycle species, occurring also in Costa Rica and South
America. The teliospores are very small.

216. Puccinia coreopsidis Jacks. & Holw. sp. nov. (on Carduaceae).
Coreopsis mexicana (DC.) Hemsl., Guatemala City, Jan. 1, 1915,
II1, 5; same, Dec. 21, 1916, 11, III, 613; San Rafael, 7000 feet
alt.,, Dept. Guatemala, Jan. 9, 1915, 11, III, 52 (type); Solola,
Jan. 30, 1915, 11, III, 7154; near Santa Maria, Dept. Quezal-
tenango, Jan. 15, monz i L 72008,

Uredinia amphigenous, scattered, circular or oval, 0.1-0.3 mm.
across, early naked, pulverulent, cinnamon-brown, the ruptured epi-
dermis evident; urediniospores obovoid, 2024 by 27-32 u; wall golden,
1-1.5 u thick, prominently and sparsely echinulate, the pores 2,
superequatorial.

Telia amphigenous, scattered, circular or oval, 0.1-0.3 mm. across,
early naked, pulverulent, dark chestnut-brown, the ruptured epidermis
conspicuous; teliospores ellipsoid or oblong, 23—29 by 35-45 u, rounded
above, rounded or slightly narrowed below, somewhat constricted at
septum; wall dark chestnut-brown, 3—4 u thick, slightly thicker above,
6—7 u, strongly and sparsely verrucose; pedicel colorless, twice length of
spore.
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217. PucciNiA SpEGAzzINII De Toni (on Carduaceae).
Mikania cordifolia (L.f.) Willd. (?), Guatemala City, Feb. 15, 1916,
496 same, Feb. 8, 1917, §43; Moran, Dept. Amatitlan, Dec. 22,
1916, 622.
A common short-cycle, leptoform rust of the tropics.

218. PuccINIA SENECIONICOLA Arth. (on Carduaceae).

Cacalia calotricha Blake, Volcan de Agua, Dept. Sacatépequez,
March 7, 1916, 11, 570,

Cacalia sp., Guatemala City, Dec. 23, 1916, I, II, 111, 632; same,
Feb. 8, 1917, I1, III, 845 ; Huehuetenango, Jan. 23, 1917, II, 111,
771 ; Zunil, Dept. Quezaltenango, Jan. 28, 1917, I, 794; Colomba,
Dept. Quezaltenango, Feb. 3, 1917, I, II, III, 827; road be-
tween Colomba and Quezaltenango, Feb. 4, 1917, 11, §35, §36.

Senecio sp., Guatemala City, Jan. 5, 1915, II, III, r0; San Rafael,
Dept. Guatemala, Jan. 9, 1915, ii, III, 47; Quezaltenango, Jan.
20, 1915,/ 11, 03, 064 ; same, Jan. 16, 1917, 11,726 ; same, [an. 28,
1917, II, 781; San Felipe, Dept. Retalhuleu, Jan. 13, 1917,
I1, 702; Zunil, Dept. Quezaltenango, Jan. 28, 1917, I1, 784.

A species heretofore imperfectly known, and recorded only from
Mexico. Three of Professor Holway’s collections show aecia, with
globoid or broadly ellipsoid spores, 23—-30 by 26—35 u, the wall colorless,
2—3.5 u thick, coarsely and thickly verrucose. The rust was also
collected by Kellerman, on Senecio petasioides Greenm., Volcan de
Cerro Quemado, Dept. Quezaltenango, Feb. 8, 1906, II, III, 5416,
and at Volcan de Atitlan, Dept. Solola, Feb. 16, 1906, II, III, 5442,
and also on S. Warszewicziz A. Br. & Bouché, Volcan de Cerro Que-
mado, Feb. 8, 1906, II, 5445, all being reported by Kern in Myco-
logia l.c.

FORM-GENERA

219. UrEDO PALLIDA Diet. & Holw. (on Poaceae).

Tripsacum latifolium Hitchce.

This pale, small-spore rust was collected by Kellerman at Agua
Caliente, Dept. Guatemala, Jan. 25, 1908, 7802. It was also found
on phanerogamic specimens of the same host from Nicaragua and
Salvador, communicated by Mrs. Agnes Chase, from the National
Herbarium. .

Heretofore the rust has been known only on 7". lanceolatum Rupr.
(erroneously published as T'. dactyloides) from Mexico, and on Zea
Mays L. from Porto Rico.
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220. Uredo Triniochloae Arth. & Holw. sp. nov. (on Poaceae).
Trintochloa stipoides (H.B.K.) Hitchc., San Rafael, 7000 feet alt.,
Dept. Guatemala, Jan. 10, 1915, 50.

Uredinia chiefly epiphyllous, numerous, small, elliptic, 0.2-0.5
mm. long, soon naked, yellowish, pulverulent, ruptured epidermis
inconspicuous; paraphyses numerous, erect, clavate or capitate,
unusually large, 10-29 by 58—08 y, the wall yeHOWlsh uniformly thin,
1-2 p, sometimes slightly thicker above; urediniospores ellipsoid or
obovoid, 16—-19 by 19-26 u; wall yell()Wlsh to pale cinnamon-brown,
thin, about I u, finely and closely echinulate, the pores obscure.

The species is remarkable for its large paraphyses.

221. Uredo Zeugitis Arth. & Holw. sp. nov. (on Poaceae).
Zeugiles Hartwegt Fourn., San Rafael, 7000 feet alt., Dept. Guate-
mala, Jan. 9, 1915, 49.

Uredinia chiefly hypophyllous, scattered, elliptic, small, 0.3-0.5
mm. long, rather tardily naked, cinnamon-brown, ruptured epider-
mis evident; urediniospores broadly ellipsoid, 19-21 by 23-26 u; wall
cinnamon-brown, moderately thick, 1.5-2.5u, finely and closely
echinulate, the pores 3, sometimes 4, equatorial.

The host belongs to the tribe Festucaceae, in which no rust iden-
tical with this one has been seen.

222, UREDO RUBESCENS Arth. (on Artocarpaceae).
Dorstenia Contrajerva L., Palin, Dept. Amatitlan, Dec. 24, 1916,
034.
Dorstenia Houstoni L,, Mazatenango, Feb. 22, 1916, 520; San
Felipe, Dept. Retalhuleu, Jan. 13, 1917, 708.
The first record for this rust outside of Porto Rico. No telia have
yet been discovered.

223. Uredo Fuchsiae Arth. & Holw. sp. nov. (on Onagraceae).
Fuchsia splendens Zucc. (?), Volcan de Agua, Dept. Sacatépe-
quez, March 7, 1916, 563 (type).
Lopezia hirsuta Jacq., Antigua, Dept. Sacatépequez, Dec. 28, 1916,
649 (with some Puccinia Fuchsiae).

Uredinia hypophyllous, in small irregular groups 0.5—3 mm.
across, round, 0.1-0.2 mm. in diameter, long covered by the epider-
mis, pulverulent, pale yellow, ruptured epidermis evident; peridium
hemispheric, delicate, opening at first by a small pore, later breaking
away and exposing the spores, the peridial cells rectangular or rhombic,
abutted, the walls colorless, thin, 1 x, not thickened or sculptured at
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the ostiole; urediniospores ellipsoid, 13—-16 by 18—24 u; wall colorless,
moderately thick, 1—2 u, rather inconspicuously echinulate, the pores
obscure.

The form of the sorus in this species indicates that the rust may
belong under the genus Pucciniastrum. The flat hymenium, the
structure of the peridium and its behavior in dehiscence, the pale
spores with thin wall and obscure pores, are all features strongly
suggesting Pucciniastrum. The spores, as in species of that genus,
appear sessile, but fall away as others do that have been found to be
primitively catenulate. It is probably a species closely related to
Pucciniastrum pustulatum (Pers.) Diet.,, and P. Circaeae (Thiim).
Speg., both of which are on Onagraceous hosts.

224. UREDO PERIBUYENSIS Speg. (on Polygalaceae).

Polygala americana Mill., Guatemala City, Jan. 8, 1917, 682.

This unconnected uredinial form has an applanate sorus, with-
out paraphyses, and agrees well with the original South American
collection. The type is published as on Monninia sp., but a collec-
tion, labeled otherwise as published for the type, is given as on
Polygala. A third collection, made by C. G. Pringle and communi-
cated by W. G. Farlow, on P. acicularis, Santa Eulalia Mts., Chi-
huahua, Mexico, Nov. 15, 1886, can also be placed under this name,
although the spores are more variable in size than either of the other
two collections, and have slightly thicker walls.

225. Uredo Rondeletiae Arth. & Holw. sp. nov. (on Rubiaceae).
Rondeletia cordata Benth., Guatemala City, Feb. 8, 1917, §42.

Uredinia hypophyllous, scattered, round, 0.1-0.4 mm. across,
early naked, pulverulent, cinnamon-brown, ruptured epidermis evi-
dent; per;dlum and paraphyses none; uredmlospores obovoid-reni-
form 13—21 by 23—29 u; wall cinnamon-brown, thin, 1 u, closely
echlnulate the pores obscure.

226. UREDO PLUCHEAE Syd. (on Carduaceae).

Pluchea odorata Cass. .

A collection of this rust was made by Kellerman, at Amatitlan,
Jan. 25, 1906, 5388, and reported under the synonymous name of
U. biocellata Arth. in Journ. Myec. l.c., and thus issued in Kellerm.
Fungi Sel. Guat. 719. The species is also known from southern Florida
and from the West Indies.
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227. PERIDERMIUM GUATEMALENSE Arth. & Kern (on Pinaceae).

Pinus filifolia Lindl.

Collections were made by Kellerman, at Antigua, Dept. Sacatépe-
quez, Feb. 13, 1905, 4624, 5324, 5355, and reported by Kern in Journ.
Myec. lc., under the name P. gracile. No collection of the species
other than these is known.

228. AECIDIUM LORANTHI Thiim. (on Loranthaceae).

Psittacanthus calyculatus (DC.) G. Don.

A specimen was taken, Feb. 27, 1902, by William Trelease in
Guatemala, no locality given, and reported by Kern in Mycologia,
l.c. The specimen was seen in the herbarium of the Missouri Botanical
Garden, and was labeled ‘‘Aecidium Cookeanum ? on Loranthus.”
Dr. Trelease was consulted regarding the host, and under date of
January 24, 1916, replied: “ My impression is that I got specimens of
the orange-flowered mistletoe. . . . Your Guatemalan rust is pretty
clearly on a Psittacanthus, and very likely on P. calyculatus.” Type
collections of mistletoe rusts have not been available for comparison,
but as near as can be told by the meager description this collection
should be referred to A. Lorantht Thiim. The species has much
larger aeciospores than in Uromyces ornatipes Arth. It may belong
to one of the species published for South America, but no suitable
material for comparison is at hand.

229. Aecidium singulare (Diet. & Holw.) comb. nov. (on Malpighi-
aceae).

Byrsonima crassifolia (L.) H.B.K.

The rust was collected by Kellerman at Sierra de las Minas,
2000 feet alt., opposite El Rancho, Dept. Baja Vera Paz, March 10,
1905, 4325, and reported by Kern in Journ. Myec. l.c., as 4. Byrsoni-
mae K. & K., and issued in Kellerm. Fungi Sel. Guat. r7. It was ear-
lier published from Mexico as Endophyllum singulare Diet. & Holw.
It is very similar to A. Brysonimatis P. Henn. from Brazil, and may
be identical with it. The species is also known from Nicaragua.
The morphological appearance suggests a possible connection with a
Cronartium, as its aecial stage.

230. AEcIDIUM ALBICANS Arth. & Holw. (on Euphorbiaceae).
Phyllanthus acuminatus Vahl, Escuintla, Feb. 19, 1916, I, 504;
San Felipe, Dept. Retalhuleu, Jan. 13, 1917, O, I, 709.
The same rust occurs in Costa Rica and on the same host.
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231. AECIDIUM GUATEMALENSIS Kern & Kellerm. (on Heliotropaceae).

Heliotropium indicum L.

The type collection was made by Kellerman, at Gualan, 400 feet
alt., Dept. Zacapa, March 12, 1905, 4320, and was described by Kern
in Journ. Mvc. l.e. No additional information has come to hand since
the original collection was made.

232. Aecidium seriatum sp. nov. (on Euphorbiaceae).
Eumecanthus lancifolius (Schlecht.) Millsp. (Euphorbia lancifolia
Schlecht.).

Pycnia chiefly hypophyllous, numerous, in groups 1-3 mm. across,
punctiform, noticeable, subcuticular, hemlspherlcal 80-115 u 1in
diameter by 40-75 u high.

Aecia hypophyllous, numerous, in more or less evident concen-
tric circles surrounding the central group of pycnia, on spots 1.5-2 cm.
across, yellowish below, reddish above, cupulate, 0.3—0.5 mm. in di-
ameter, low, erect; peridium white, the margin irregularly torn;
peridial cells nearly rectangular in radial longitudinal section, 15-22
by 1826 u, slightly overlapping, the outer wall smooth, transversely-
striate, 6-8 u thick, the inner wall closely and prominently verrucose,
3—4 p thick; aeciospores irregularly globoid, 12-18 ¢ in diameter;
wall colorless, about 1 u thick, very finely and inconspicuously verru-
cose, often appearing smooth.

The rust has the appearance of a heteroecious form, although the
subcuticular pycnia indicate that it may be an autoecious form.
The name is founded on a collection sent from the herbarium of the
National Museum, made by H. Pittier, on Eumecanthus lancifolius
(Schlecht.) Millsp. (Euphorbia lancifolia Schlecht.), between Cajval
and Chimente, along Cahabor Rio, alt. 200 meters, Dept. Alta Vera
Paz, March 4, 1905, 237

INDEX TO UREDINALES OF GUATEMALA

(New and newly combined names are in bold face)

Aecidium albicans 230 Aecidium seriatum 232
~ Byrsonimae 229 singulare 229
Byrsonimatis 229 tubulosum 108
Clibadii 65 tucumanense 166
Cookeanum? 228 Alveolaria Cordiae 22
guatemalensis 231 Allodus noticolor 149
Loranthi 228 Argomyces insulana 178

roseum 117, 189 parilis 167
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Baeodromus Eupatorii 60 Physopella Fici 18
Caeoma Arracacharum 145 Vitis 11
Calliospora Diphysae 49, 50 Polioma delicatula 164
Holwayi 50 Prospodium appendiculatum 53, 54
Cerotelium Fici 18 Lippiae 51
Cionothrix praelonga 21 tuberculatum 52
Coleosporium domingensis 1 Puccinia aculeata 129
Elephantopodis 4 Aegopogonis 117
Eupatorii 5 affinis 203
Helianthi 7 albida 168
Ipomoeae 2 ambigua 176
paraphysatum 8 Ancizari 194
Plumierae 1 Andropogonis 104
Steviae 6 appendiculata 53
Verbesinae 7 Arechavelatae 132
Viburni 3 Arenariae 126
Cronartium coleosporioides 20 Arracachae 145
Quercus 19 Arracacharum 145, 146
Dasyspora foveolata 128 Asteris 147
Dicheirinia binata 43 aucta 140

Dietelia Vernoniae 179
Endophylloides portoricensis 66
Endophyllum circumscriptum 64

Baccharidis 192
Baccharidis-multiflorae 195

Baryi 118
decoloratum 65 basiporula 190
singulare 229 Blechi 172
Vernoniae 179 Caleae 198

Eriosporangium fidelis 165 ;
Hyptidis 166 canaliculata 119
Cannae 123

Caricis-polystachyae 121
Cenchri 112

Chaseana 106

circinata 129

oaxacanum I96

punctato-striatum 192

tucumanense 166
Kuehneola albida 12

Fici 18 cognata 202
malvicola 15 Conoclinii 117, 187, 190
Melampsora arctica 10 Cordiae 155
Bigelowii 9 Coreopsidis 216
Melampsoridium Alni 17 cornuta 209
Nephlyctis transformans 54 crassipes I50
Nigredo Aegopogonis 117 cunilae 169
Peridermium gracile 227 Cupheae 142
guatemalense 227 Cynanchi 147
Phakopsora Vitis 11 Cynodontis 111
Phragmidium occidentale 55 degener 161
Potentillae 57 delicatula 164
subcorticinum 56 depallens 171

Phragmopyxis deglubens 45 detonsa 126
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Puccinia Dichondrae 151
discreta 185
distorta 167
dochmia 114
doloris 215
elatipes 157
Eleocharidis 117, 120
Elytrariae 174
Ellisiana 105
Enceliae 214
epiphylla 116
erratica 179
eslavensis 110
Euphorbiae 130
Euphorbiae var. longipes 130
Euphorbiae minor 131
exilis 137
eximia 176
exornata 193
farinacea 158
fidelis 165
filopes 138
filiola 162
foveolata 128
Fuchsiae 143
fumosa 152
fuscata 169
gilva 154
Gnaphalii 206
gnaphaliata 207
Gouaniae 133, 134
gregaria 128
Gymnolomiae 200
‘Helianthi 205
Heliotropii 153, 154
heliotropicola 154
heterospora 135, 137, 176
Hieracii 177
himalensis 118
Hodgsoniana 188
Hydrocotyles 144
Hyptidis 166
idonea 180, 182
impedita 163
imperspicua 145
inaequata 184
inanipes 189

Puccinia inaudita 213

inflata 129
infrequens 160
infuscans 105
insulana 178
invaginata 134
investita 207
Jamesiana 115
Kellermanii 121
lateripes 172
lateritia 175

levis 107

Lippiae 51

macra 109
macropoda 73
malvacearum 136
Marsdeniae 148
medellinensis 166
Melampodii 204
Melantherae 208
mitrata 159, 162
modica 127
monoecia 147
nesodes 170
nocticolor 149
Noccae 197
notha 180, 181, 182
oaxacana 196
obliqua 147
obscurata 146
ordinata 199
pallidissima 168
Pallor 122

parilis 167
paupercula 186
Poarum 116
Polygoni-amphibii 124
praealta 183
proba 212
Pruni-spinosae 44
punctiformis 125
purpurea 103
rata 181

rosea 187
Ruelliae 172
rufipes 105
Schistocarphae 211



544

Puccinia semota 201

senecionicola 218
Sherardiana 136
Silphii 201
solidipes 189
Sorghi 102
Spegazzinii 217
subdigitata 118
Synedrellae 199
Tetramerii 172
Tithoniae 205
tolimensis 191
transformans 54
Triseti 113
Trixitis 210
tuberculata 52
tubulosa 108
Urbaniana 156
varia 173
velata 131
vergrandis 139
Vernoniae 179
Violae 141
Ximenesiae 203

Pucciniastrum Circaeae 223

pustulatum 223
sparsum 16

Pucciniosira Brickelliae 63

Eupatorii 62
pallidula 61

Ravenelia Acaciae-pennatulae 33

appendiculata 42
australis 26
bizonata 30
distans 29
ectypa 31
Entadae 24
gracilis 28
Humphreyana 38
igualica 27
inconspicua 37
Indigoferae 40
Ingae 23
inquirenda 28
Leucaenae 32
Leucaenae-microphyllae 26
Lonchocarpi 41

Je :C. ARTHUR:

Ravenelia Lysilomae 32
Mainsiana 35
mexicana 30
Mimosae-albidae 34, 35
Pazschkeana 29
siliquae 25
similis 39
sololensis 32
spinulosa 36
versatilis 30
Whetzelii 23

Skierka Holwayi 58

Sphenospora pallida 59

Spirechina Arthuri 13
Loeseneriana 14
Rubi 12

Tranzschelia punctata 44

Uredo biocellata 226
Cabreriana 43
circinata 129
Cordiae 155
domingensis I
excipulata 23
Fici 18
Fuchsiae 223
Gouaniae 134
Hieronymi 26
Imperatae 105
Ingae 23
Loeseneriana 14
mucunicola 83
pallida 219
paspalicola 108
peribebuyensis 224
Plucheae 226
plumieriicola 1
Rondeletiae 225
rubescens 222
Stevensiana 108
Triniochloae 220
Trixitis 210
varia 173
velata 131
Zeugites 221

Uromyces Aegopogonis 117
appendiculatus 75
bidenticola 100, 101
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Uromyces Bidentis 100
Bouvardiae 93
Celosiae 74
Cestri 9o
circumscriptus 72
Clignyi 67
Cologaniae 80
columbianus 99
Commelinae 71
cucullatus 97
elatus 82
Epicampus 70
Eragrostidis 69
Fabae 76
Gouaniae 87
guatemalensis 81
Hedysari-paniculati 78
Hellerianus 94
Howei 89
Hyperici-frondosi 88
illotus 83
Indigoferae 84

Uromyces Iresines 73
leptodermus 68
Lupini 82
maculans 91
Montanoae 101
montanus 82
Mucunae 83
oaxacanus 86
ornatipes 72, 228
Polymniae 96
pressus 95
proeminens 85
punctatus 77
Rubi 12
Salmeae 98
socius 72
Solani gz
Trifolii 79
Urbanianus 72

Uropyxis Crotalariae 47
Daleae 48
sanguinea 46

INDEX TO HosTs FOR GUATEMALAN RUSTS

Abutilon discissum 135
Acacia angustissima 26, 27
bursaria 28
Farnesiana 235, 26
filicina 26, 27
filiculoides 26, 27
Greggii 30
pennatula 33
Acanthaceae 172, 173, 174
Aegopogon cenchroides 117
tenellus 117
Ageratum conyzoides 187
corymbosum latifolium 187
rugosum 187
Aklema caracasana 130
cotinifolia 130
Scotana 131
Alnus acuminatus 17
jorullensis 17
Amaranthaceae 73, 74
Amaryllidaceae 122
Ammiaceae 144, 145, 146

Amygdalus persica 44
Amygdalaceae 44
Andropogon condensatus 104
hirtiflorus 67
Anonaceae 228
Anthephora hermaphrodita 106
Apocynaceae 1
Arbutus sp. 16
Arenaria alsinioides 127
lanuginosa 127
Arracacia bracteata 145
Artocarpaceae 18, 222
Asclepias curassavica 89
guatemalensis 89
Asclepiadaceae 89, 147, 148
Astragalus guatemalensis 77
Axonopus compressus 108
Baccharis glutinosa 192
hirtella 196
lancifolia 194
nitida 194
rhexioides 193
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Baccharis serraefolia 195
thesioides 193
Bauhinia inermis 81
Benthamantha cinerea 45
Berberidaceae 46
Betulaceae 17
Bidens heterophylla 100
Holwayi 100
leucantha 100
pilosa 100
squarrosa 100
tereticaulis 100
Bignoniaceae 53, 54, 171
Blechum Brownei 172
Bomaria acutifolia 122
Bouteloua filiformis 115
Bouvardia leiantha 93
Brachypodium mexicanum 118
Brickellia adenocarpa 63
adenocarpa glandulipes 63
Cavanillesii 63
Brongniartia sp. 39
Buettneria lateralis 43, 138
Byrsonima crassifolia 229
Cacalia calotricha 218
Caesalpinia exostemma 37
Caesalpiniaceae 36, 37, 38
Calea insignis 199
integrifolia 199
zacatechichi 198
zacatechichi macrophylla 198
Calliandra gracilis 31
Houstoni 30
Canna sp. 123
Cannaceae 123
Capriola dactylon 111
Caprifoliaceae 3
Cardiospermum coluteoides 132
grandifolium 132

Carduaceae 4, 5, 6, 7, 8, 21, 60, 62, 65, 66,

95, 96, 97, 98, 99, 100, I0I, 178,
180, 18I, 182, 183 184 | 185
187, 188, 189, 190, 19I, 192,
194, 195, 196, 197, 198, 199,
201, 202, 203, 204, 205, 206,
2085 200, ROTO S 21T S0l 2ot

215, 216, 217, 218, 226

179,
186,

193,
200,
207,

214,

J. C. ARTHUR

Carex cladostachya 121
polystachya 121
Caryophyllaceae 126, 127
Castilleja communis 170
tenuiflora 20, 170
(Cassia biflora 36
Cayaponia racemosa scaberrima g4
Cenchrus echinatus 112
viridis 112
Cestrum aurantiacum go
lanatum g1
nocturnum 91
Chamaesyce adenoptera 85
braziliensis 85
cordata 131
hirta 85
lasiocarpa 85
Cichoriaceae 177
Cissus sicyoides 64
Clibadium Donnell-Smithii 65
Cologania glabrior 80
Commelinaceae 71
Convolvulaceae 2, 149, 150
Conyza asperifolia 196
Cordia alliodora 155
Gerascanthus 155
riparia 22
Coreopsis mexicana 216
Cornutia grandifolia 156
Crotalaria maypurensis 47
Crucea calocephala 175
Cucurbitaceae 94
Cunila leucantha 169
polyantha 169
Cuphea Hookeriana 142
Cynodon dactylon 111
Cyperaceae 119, 120, 121
Cyperus hermaphroditus 119
Dalea domingensis 48
Dichondra sericea 151

Dichondraceae 151

Dilleniaceae 139, 140
Diphysa robinioides 49
Dorstenia Contrajerva 222
Houstoni 222
Ehretiaceae 22, 155
Eleocharis geniculata 120
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Elephantopus hypomalacus 4
mollis 4
spicatus 186

Elytraria sp. 174

Encelia sericea 214

Entada sp. 24

Epicampes macroura 70

Eragrostis limbata 69

Ericaceae 16

Erigeron bonariensis leiothicus 215
Deamii 215

Erythrina glauca 43
umbrosa 43

Euchlaena mexicana 102

Eumecanthus gramineus 85
lancifolius 232

Eupatorium Aschenbornianum 60, 62
collinum 5, 187
glandulosum 187
Mairetianum 117, 190
Mairetianum adenopodum 190
morifolium 21
Neaeanum 187
odoratum 21
pansamalense 1971
phoenicolepis guatemalensis 188
populifolium 21
pyvcnocephaloides 187
pycnocephaloides glandulipes 187
pycnocephalum 187
rafaelense 190
Schultzii forma erythranthodium

188

Schultzii ophryolepis 183
Schultzii velutipes 188
tubiflorum 189

Euphorbia brasiliensis 85
caracasana 130
cordata 131
cotinifolia 130
graminea 385
hirta 85
lancifolia 232
Scotana 131

Euphorbiaceae 42, 85, 86, 130, 131, 230,

232
Eysenhardtia adenostylis 50
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Faba vulgaris 76
Fabaceae 39, 40, 41, 43, 45, 47, 48,
49, 50, 75, 76, 77, 78, 79, 80, 81, 82,
83, 84
Fagaceae 19
Ficus aurea 18
padifolia 18
Frangulaceae 87, 133, 134
Fuchsia microphylla 143
splendens? 223
Galium mexicanum? 176
Gnaphalium rhodanthum 206
sp. 207
Gouania domingensis 87, 133, 134
lupuloides 87, 133, 134
Gymnolomia microcephala 200
subflexuosa 201
Heliotropiaceae 153, 154, 231
Heliotropium indicum 153, 231
physocalycinum 154
Hieracium sp.? 177
Hydrocotyle bonariensis 144
mexicana 144
Hymenostephium cordatum 200
Hypericaceae 88
Hypericum pratense 88
Hyptis lilacina 165
pectinata 165, 166, 167
polystachya 166
spicata 166
stellulata 167
urticoides 165
Imperata arundinacea 103
brasiliensis 105
cylindrica 105
Indigofera mucronata 40, 84
suffruticosa 40
Inga edulis 23
Ipomoea fastigiata 150
fistulosa 149
glabriuscula 2, 150
intrapilosa 149
macrocalyx 2
muricata 2
Petri 2
sericophylla 2
tiliacea 150
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Ipomoea tyrianthina 21
Iresines calea 74
celosia 73
celosioides 73
elatior 73
latifolia 74
Jacobina sp.? 173
Jatropha urens 86
Justicia sp. 172
Kyllinga odorata 119
Lagascea suaveolens 197
Lamiaceae 158, 159, 160, 161,
163, 164, 165, 166, 167, 168, 169
Lamourouxia cordifolia 20
dependens 20
rhinanthifolia 20
Lantana sp. 52
Liabum hypochlorum 8
sublobatum 8
Lippia asperifolia 51
myriocephala 51, 157
strigosa 3I
umbellata 51
Loeselia ciliata 152
glandulosa 152
Lonchocarpus latifolius 41
Lopezia-hirsuta 143, 223
Loranthaceae 72, 228
Loranthus crassipes? 72
Sonorae 72
Lupinus montanus 82
Lysiloma acapulcensis 32
Lythraceae 142
Mahonia pinnata 46
Malpighiaceae 129, 229
Malvaceae 15, 135, 136, 137
Malvaviscus arboreus 15, 135
mollis 15
Marsdenia mexicana 148
Meibomia angustifolia 78
scorpiurus 78
tortuosa 78
Melampodium divaricatum 204
Melanthera aspera 99
nivea 208
oxylepis 99
Melothria scabra 94

162,

J. C. ARTHUR

Mesosphaerum pectinatum 165, 166
stellatum 167
Mikania cordifolia 66, 217
scandens 66
Mimosa albida 34, 35
albida floribunda 34
Mimosaceae 23, 24, 25, 26, 27, 28, 29, 30,
31532, 33, 34,35
Montanoa hibiscifolia 101
Pittieri 101
Monninia sp. 224
Mucuna Andreana 83
Muhlenbergia ciliata 114
quitensis I14
Neonelsonia ovata 146
Notoptera brevipes 209
Onagraceae 143, 223
Oreobatus trilobus 55
Panicum barbinode 68
insulare 110
Liebmannianum 68
Parosela diffusa 48
domingensis 48
nutans 48
Paspalum candidum 109
conjugatum 108
Humboldtianum 107, 108
paniculatum 108
Pavonia rosea 137
Persicaria sp. 124
Perymenium Purpusii 97
strigillosum g7
Pharbitis hederacea 2
Phaseolus atropurpureus 75
lunatus 75
Philibertella crassifolia 147
Phyllanthus acuminatus 42, 230
Pinaceae 227
Pinus filifolia 227
Pithecoctenium muricatum 171
Pluchea odorata 226
Plumiera lutea 1
rubra 1
Poa annua 116
Poaceae 67, 68, 69, 70, 102, 103, 104, 105,
106, 107, 108, 109, 110, III, 112, 113,
114, 115, 116, 117, 118, 119, 220, 221
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Poinciana pulcherrima 38
Polemoniaceae 152
Polygala acicularis 224
americana 224
Polygalaceae 224
Polygonaceae 124, 125
Polygonum sp. 124
Polymnia maculata g6
Potentilla sp. 57
Prunus sp. 44
Psittacanthus calyculatus 228
Quercus tomentosa 19
Rondoletia cordata 225
Rosa gallica 56
Rosaceae 12, 13, 14, 55, 56, 57
Rubacer parviflorum 55
Rubiaceae 93, 175, 176, 225
Rubus glaucus 12
guyanensis? 13
laxus 12
poliophyllus 12
Pringlei 12
Schiedianus 13
sp. 14
Ruellia sp. 173
Rumex crispus 125
Salicaceae 9, 10
Salix Bonplandiana 9
Humboldtiana 9
Humboldtiana stipulacea 9
taxifolia microphylla 10
Salmea scandens 98
Salvia albiflora 161
amarissima 158
cinnabarina 160, 164
elegans 158, 164
Holwayi 158, 164
involucrata 162
lavanduloides 158
Lindenii 158
macrostachya 162
nepetoides 158
occidentalis 163
polystachya 159
pulchella 162, 164
purpurea 159
Sapindaceae 58, 132

Saurauja Conzatti 140
pauciserrata 139
Smithiana 140

Schistocarpha platyphylla 211

Scrophulariaceae 20, 170

Senecio petasioides 218
Warszewiczii 218

Sida cordifolia 135
spinosa 136

Simsia Holwayi 214
polycephali 214
sericea 214

Smilaceae 59

Smilax sp. 59

Solanaceae 9o, 91, 92

Solanum nudum g2
torvum 103

Sorghum vulgare 103

Spermacoce podocephala 175

Stachys arvensis 168
Lindeni 168

Stellaria ovata 126

Stenolobium molle 53
Stans 53, 54

Sterculiaceae 138

Stevia lucida 6
subpubescens 6

Stigmaphyllon sp. 129

Struthanthus densiflorus 72

Tecoma mollis 53
Stans 53, 54

Thouinidium decandrum 58

Tiliaceae 61

Tithonia “‘cubiflora’ 205
diversifolia 205
rotundifolia 205
scaberrima 205
tagetiflora 205
tubaeformis 205

Tradescantia cumanensis 71

Tridax procumbens 199

Trifolium amabile 79

Triniochloa stipoides 220

Tripsacum dactyloides 219
lanceolatum 219
latifolium 219

Trisetum deyeuxioides 113
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Triumfetta semitriloba 61
Trixis frutescens 210
Tubiflora sp. 174
Vachellia Farnesiana 25
Valota insularis 110
Verbenaceae 51, 52, 156, I57
Verbesina apleura 7
Fraseri 202
gigantea 7
Holwayi 7, 202
perymenioides 7, 203
scabriuscula 7
sublobata 7, 202
turbacensis 7
Vernonia albicaulis 178
Deppeana 95, 179, 185
leiocarpa 180, 181
longifolia 178
patens 184

PurbpDUE UNIVERSITY

LAFAYETTE, INDIANA.

. C. ARTHUR

Vernonia Schiedeana 179
Shannoni? 180
triflosculosa 182, 183

Viburnum sp. 3

Viola nannei 141

Violaceae 141

Vitaceae 11, 64

Vitis caribea 11

Xylopia sp. 228

Zea Mays 102, 219

Zeugites Hartwegi 221

Zexmenia costaricensis 212
elegans 212
elegans Kellermanii 212
frutescens 212
leucactis 213
longipes 213
Salvinii 212
scandens 97
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