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Two Hemileia species (Pucciniales) producing suprastomatal columnar sori
in Thailand
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We report Hemileia strophanthi and H. wrightiae for the first time from Thailand. Both species produce spores acrope-
tally on columnar sori, that develop from a few emergent hyphae passing through narrow host stoma. Hemileia strophanthi
occurs on an unidentified apocynaceous tree in Khlong Lan National Park, Kamphaeng Phet Prov. Hemileia wrightiae occurs
on Wrightia arborea (Apocynaceae) in Phuket, Phuket Prov. Hemileia strophanthi has been recorded on two Strophanthus
species in Indonesia in Asia and two other Strophanthus species in western and southeastern Africa. Hemileia wrightiae has
been recorded on several Wrightia species in tropical and subtropical regions in Asia.

(Japanese Journal of Mycology 62: 119 — 123, 2021)

Key Words——Apocynaceae, Southeast Asia, Strophanthus, Wrightia, Zaghouaniaceae

Hemileia (Zaghouaniaceae) is a large genus in Puc-
ciniales, being comprised of some 40 named species
(Ritschel 2005 ; Judith & Rossman 2014). However, bio-
logical nature is largely unknown in most of the species.
Even one-third of fungi named under Hemileia are known
only from the uredinial anamorph. In Thailand, coffee leaf
rust fungus, H. vastatrix Berk. & Broome, and Golden
gardenia rust fungus, H. gardeniae-floridae Sawada, are
the only species published among 11 species known in
Southeast Asia (Lorsuwan et al. 1984 ; Ono et al. 2021b;
Farr DE, Rossman AY. Fungal Databases, U.S. National
Fungus Collections, ARS, USDA. Retrieved Jun 9, 2021,
from https://nt.ars-grin.gov/fungaldatabases/) . However,
numbers of Hemileia species, among 1,000 or more rust
species, are expected to occur in Thailand, because the
land embraces rich flora and vegetations in diverse topo-

* Corresponding author: yoshitaka.ono.grapes@vc.ibaraki.ac.jp

graphical and climatical diversity (Ono et al. 2021a). This
paper reports two Hemileia species, that produce unique
suprastomatal sori on Apocynaceae trees, from Thailand.
The herbarium specimens examined in this study
have been deposited at the Herbarium of Systematic My-
cology, the College of Education, Ibaraki University
(IBAR). Individual specimens are listed under each spe-
cies. Microscopic observations and spore measurements
followed the method described by Ono et al. (2020a, b).
Measurement of dorsoventrally asymmetric or irregular-
shaped spores was made in the side view; maximum
length in a horizontal and a vertical axes was designated
as width and height of individual spores, respectively.

Hemileia strophanthi (Racib.) Racib., in P. Syd. & Syd.,
Monogr. Ured. 3: 217. 1914 [1915].

Fig. 1

Synonym: Hemileiopsis strophanthi Racib., Parasit.
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Alg. Pilze Java’s (Batavia) 1: 25. 1900.

On unidentified Apocynaceae tree, THAILAND, Kam-
phaeng Phet Prov., Kamphaeng Phet, Khlong Lan Nation-
al Park, 11 Dec 1985 . M. Kakishima, Y. Ono and P. Loh-
somboon (IBAR4055).

Spermogonia and aecia are unknown. Uredinial-telial
sori are minute, densely to loosely grouped, or scattered
on small yellowish lesions on the abaxial leaf surface. A
bulbous hyphal structure differentiates in a substomatal
cavity from a stout hypha growing transversely in the host
mesophyll (Fig. 1A). A few thin hyphae emerge through
a stoma (Fig. 1A) and develop into columnar complex of
sporogenous cells (Fig. 1B). Spores differentiate in acrop-
etal order on the columnar complex of sporogenous cells
as high as 130 ym (Fig. 1B). The sporulating sori appear
as if superficial ball in a surface view (Fig. 1C). Uredinio-
spores are pedicellate, irregular in shape, triangular to
5-lobed, 23 — 30 um wide, often wider above and narrower
below, and 15—24 um high in the side view (Fig. 1 D).
The spore wall is uniformly 1.5— 2.5 ym thick, dorsally
echinulate, and ventrally or basally smooth (Fig. 1C, E).
Germ pores are not observable. Teliospores are pedicel-
late, irregular in shape, radially 3 —7 -lobed, and 29 —43
pm wide and 14 — 20 um high in the side view (Fig. 1F).
The pedicels are thin, long, and often persistent. After re-
leasing the spores, the sori look cylindrical brush due to
pedicels remaining on the sporogenous cells (Fig. 1B).

Hemileia wrightiae (Racib.) Racib., in P Syd. & Syd.,
Monogr. Ured. 3: 218. 1914 [1915].
Fig. 2

Synonym: Hemileiopsis wrightiae Racib., Parasit. Alg.
Pilze Java’s (Batavia) 1: 26. 1900.

On Wrightia arborea (Dennst.) Mabb. (=W. tomen-
tosa Roem. & Schult.) (Apocynaceae), Phuket Prov.,
Phuket, Kata Beach, 29 Nov 1985. M. Kakishima, Y. Ono
and P. Lohsomboon (IBAR4045).

Spermogonia and aecia are unknown. Uredinia are
minute, densely to loosely grouped on the abaxial leaf sur-
face without forming appreciable symptoms. Uredinial ag-
gregates look golden yellow or light orange-yellow when
fresh. A bulbous hyphal structure differentiates in a sub-
stomatal cavity from a stout hypha growing transversely
in the host mesophyll (Fig. 2A). A few thin hyphae
emerge through a stoma (Fig. 2A) and develop into co-
lumnar complex of sporogenous cells as high as 100 ym
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(Fig. 2B). The sporulating sori appear as if superficial
ball in a surface view (Fig. 2C). Spores differentiate in
acropetal order on the columnar complex of sporogenous
cells. Urediniospores are pedicellate, obovoid, broadly el-
lipsoid or reniform, and 23 - 31 pum wide and 15 - 20 pm
high in the side view (Fig. 2D). The spore wall is 2—2.5
um thick, apically slightly thickened, dorsally echinulate,
and ventrally smooth (Fig. 2D, E). Germ pores are not
observable. Teliospores are not observed. After releasing
the spores, the sori look cylindrical brush due to pedicels
remaining on the sporogenous cells.

Commentary

Hemileia strophanthi and H. wrightiae are the species
described when the genus Hemileiopsis is proposed as
distinct from Hemileia (Raciborski 1900). The type spe-
cies, Hemileiopsis strophanthi, is characterized by irregu-
larly tetrahedral urediniospores and flattened, prominent-
ly 3—"7-lobed teliospores produced on suprastomatal sori.
Ten to fifty teliospores are adherent each other by muci-
laginous material in a ball-like complex. The tightly adher-
ent teliospore balls are reminiscent of teliospore heads of
Ravenelia (Raciborski 1900, p. 26). Development and
morphology of teliospores in Hemileiopsis wrightiae are
essentially the same as those of H. strophanthi (Raciborski
1900; Sydow and Sydow 1914; this study). After examin-
ing 22 species then named under Hemileia, Sydow and
Sydow (1914) concluded that the genus Hemileiopsis,
which was founded primarily on the basis of the angular
teliospores with extended corners, must be united with
Hemileia. A recent molecular phylogenetic analysis of
Hemileia species supported this taxonomic conclusion

(Bailey et al. 2016).

Hemileia strophanthi occurs on Strophanthus cauda-
tus (L.) Kurz [reported as S. dichotomus DC.] in Indone-
sia (Raciborski 1900 ; Boedijn 1959); S. hispidus DC. in
Uganda (Wakefield & Hansford 1949); S. sarmentosus DC.
in Guinea (Ritschel 2005) and Ivory Coast (Resplandy et
al. 1954; Ritschel 2005); and Strophanthus sp. in Indonesia

(Ritschel 2005). Hemileia wrightiae occurs on Wrightia
antidysenterica (L.) R.Br. [reported as W, zeylanica (L.) R.
Br.] in Sri Lanka (Ritschel 2005); W. arborea (Dennst.)
Mabb. [reported as W. mollissima A. DC., W. tomentosa
Roem. & Schult.] in China (Tai 1979; Zhuang 2001), India

(Ragunathan & Ramakrishnan 1972) and Indonesia
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Hemileia strophanthi (IBAR4055). A: Two
leaf surface. Bulbous hyphal structures (asterisks) are produced in a substomatal cavity
from a stout hypha transversely growing in the host mesophyll (arrows). A few hyphae de-
veloped from the bulbous structure emerge through a stoma. B: Columnar complex of spo-

suprastomatal uredinia produced on the abaxial

rogenous cells differentiated from a few emergent hyphae. Spores are produced in acropetal
order on the columnar sporogenous cells. After releasing the spores, the sori look brush-like
due to pedicels remaining on the sporogenous cells. C: Surface view of a suprastomatal so-
rus producing echinulate urediniospores and smooth teliospores. D: Angular or prominently
lobed urediniospores. E: Surface view of urediniospores. F: Prominently lobed teliospores.
Bars: A-D, F 20 ym; E 10 pm.
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a substomatal cavity from a stout hypha growing transversely in the host mesophyll (ar-
rows). A few thin hyphae developed from the bulbous structure emerges through a stoma.
B: Columnar complex of sporogenous cells developed form the emergent hyphae. Uredinio-
spores are produced acropetally on the columnar sporogenous cells. After releasing the
spores, the sori look brush-like due to pedicels remaining on the sporogenous cells. C: Sur-
face view of a suprastomatal uredinium. Urediniospore initial and young spores are produced
centrally. D: Urediniospores. E: Surface view of urediniospores. Bars: A—D 20 pm; E 10 pm.

(Boedijn 1959 ; Ritschel 2005); W. javanica A. DC. in In-
donesia (Boedijn 1959; Ritschel 2005); W. pubescens R.Br.
in Australia (Liberato & Shivas 2011); W. pubescens subsp.
laniti (Blanco) Ngan [reported as W. laniti Blanco] in
China (Tai 1979), the Philippines (Arthur & Cummins
1936 ; Teodoro 1937), and Taiwan (Hiratsuka & Chen
1991; Zhuang 2001); W saligna (R.Br.) F. Muell. ex Benth.
in Australia (Liberato and Shivas 2011); W. tinctoria R. Br.
in India (Hosagoudar 1988) and Indonesia (Boedijn 1959;
Ritschel 2005); and Wrightia sp. in Indonesia (Ritschel
2005) and the Philippines (Teodoro 1937).
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