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Abstract

During a study on coprophilous fungus diversity in the State of Piaui, Brazil, Utharomyces epallocaulus Boedijn ex
P.M. Kirk & Benny was isolated from rabbit dung. Morphologically, this species is characterized by the production of
sporangiophores that exhibit a subsporangial vesicle and that emerge from a trophocyst immersed in the substrate. The
sporangia are black, with resistant wall, and the sporangiospores are globose to subglobose. The taxon is described and

illustrated for the first time in Brazil. Aspects of its morphology are discussed.
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Introduction

The family Pilobolaceae Corda, belonging to the phylum
Mucoromycota Doeweld and subphylum Mucoromyco-
tina Benny (Tedersoo et al. 2018), traditionally comprised
the genera Pilobolus Tode, Pilaira Tiegh., and Utharo-
myces Bordijn ex P.M. Kirk & Benny (Kirk and Benny
1980). However, molecular data produced by O’Donnell
et al. (2001) and Voigt and Wostemeyer (2001) suggested
that Pilaira does not belong to Pilobolaceae. Foos et al.
(2011) carried out a phylogenetic study that agreed with
this suggestion, and later Benny et al. (2014) considered
Pilaira to be a member of Mucoraceae Fr.
Morphologically, species of Pilobolaceae are charac-

terized by the production of sporangiophores that arise
from a trophocyst and exhibit a subsporangial vesicle
below a black sporangium with a resistant wall (Voigt
2012). Species of this family are primarily saprobes on
dung (Foos et al. 2011; Voigt 2012), although there are
a few reports of isolation of Utharomyces epallocau-
lus Boedijn ex P.M. Kirk & Benny from soil (deposited
in the CBS 329.73) and humus (Wallace and Dickinson
1978).

The genus Utharomyces is monospecific and was
proposed by Boedijn (1959) to accommodate U. epal-
locaulus. However, this name was found to be invalid
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because the holotype was not indicated by Boedijn,
according to the Article 37.1 of the ICBN (Greuter et al.
2000); nevertheless, this name was later validated by
Kirk and Benny (1980). Sarbhoy et al. (1974) described a
new taxon, U. indicus A.K. Sarbhoy, S.N. Singh & D.K.
Agarwal, based on morphological differences, including
short sporangiophores, obovoid columellae, and globular
sporangiospores. However, U. indicus has been synony-
mized with U. epallocaulus (Kirk and Benny 1980).

Utharomyces epallocaulus is characterized by pro-
ducing sporangiophores that emerge from a trophocyst
immersed in the substrate and exhibit a subsporangial
vesicle. The sporangia are black, with resistant wall and
the sporangiospores are globose to subglobose. Unlike
Pilobolus, U. epallocaulus does not forcibly shoot their
sporangia when mature. This species has been recorded
in Africa continent, Bahamas, Ghana, India, Indonesia,
Mexico, Republic of China, United States, and Venezu-
ela (Dring 1960; Kirk and Benny 1980; Delgado Avila
et al. 2005).

The present study aims to report, describe and illus-
trate U. epallocaulus isolated from rabbit dung collected
in northeastern Brazil.

Methods

Samples of rabbit (Oryctolagus cuniculus Lilljeborg,
1874) dung were collected in the city of Parnaiba (02°
54'17"S, 041°46'36"W), Piaui state (Fig. 1), in April
2019, with the aid of tweezers previously dipped in
70% alcohol and packed in plastic bags. In the labora-
tory, the samples were distributed in Petri dishes con-
taining filter paper moistened with sterile distilled
water and incubated at room temperature (28 + 2 °C)
under alternation of light and dark. Fragments of myce-
lium were removed directly from the samples under a
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stereomicroscope and transferred to Petri dishes with
potato dextrose agar (Benny 2008) plus chlorampheni-
col (80 mg/L). Identification was based on macroscopic
(color, aspect, and diameter of the colonies) and micro-
scopic (microstructural) characters according to Boedijn
(1959), Kirk and Benny (1980), and Delgado Avila et al.
(2005). One culture of U. epallocaulus was deposited in
the Micoteca URM from the Federal University of Per-
nambuco, Brazil.

Results

Utharomyces epallocaulus Boedijn ex P.M. Kirk &
Benny, Transactions of the British Mycological Society
75 (1): 124. 1980.

Figure 2

New record. BRAZIL ¢ 1 specimen; Piaui, Parnaiba; 02°
54'17"S, 041°46'36"W;, 29 April 2019; Mateus Oliveira da
Cruz leg.; in rabbit dung; URM 8129.

Identification. Colonies white with black spots corre-
sponding to the sporangia, growing 3 cm in diameter
after five days in BDA at 28 °C. Reverse light cream-col-
ored. Trophocysts hyaline, submerged in the substrate,
non-apophysate, subglobose, thin- and smooth-walled,
separated from the aerial mycelium by a septum at the
base of the sporangiophore, 80—110 x 97-180 pm. Spo-
rangiophores hyaline, erect, long, ascending, without
septation, with positive phototropism, smooth-walled,
8-13.5 um in diameter. Subsporangial vesicles hyaline,
globose or ovoid, thin- and smooth-walled, 54—120 pm
in diameter. Sporangia multispored, initially white and
becoming black, globose when young and hemispheri-
cal at maturity, with an equinulate and persistent wall,
40-60 x 30-130 um. Columellae hyaline, dolabriform
to globose, smooth-walled, thin and rapidly collapsing,

(O New occurence
Parnaiba
Piaui
Brazil
South America

41°45'W 41°40'W 41°35'W 41°30'W

Figure 1. The location in Parnaiba city, Piaui, Brazil, where Utharomyces epallocaulus was found.
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Figure 2. Utharomyces epallocaulus. A. Sporangiophore with vesicle (withered) and mature sporangia. B, C. Sporangiophore with vesicle

and columellae. D. Trophocyst. E. Sporangiospores.

25-55 x 30-50 pm. Pedicels between the subsporangial
vesicles and the sporangia hyaline, some brown, 30—90
x 5-12 pum, thick-walled. Sporangiospores subhyaline to
greenish at the edges, globose to subglobose, 5—8 (—10) x
4.8-7.2 (-10) um, verrucose in the central portion. Zygo-
spores not observed.

Discussion

Here, we report the first occurrence of Utharomyces
epallocaulus in Brazil, specifically from rabbit dung. So
far, this species has been reported in North, Central, and

South America, Africa and Asia, from the dung of horse
(Dring 1960), mouse, rat (Delgado Avila et al. 2005), nil-
gai (Bogaerts and Noé 2012), toad, and lizard (Chen and
Sung 2018). Although U. epallocaulus have been com-
monly reported on dung (Benny et al. 2016), there are
two occurrences of this species, one on soil from India
(CBS 329.73) and another in humus from the United
States (Wallace and Dickinson 1978).

The characteristics of the described specimen cor-
respond well with the description of Boedijn (1959)
from a culture developed on rat dung, and of Kirk and
Benny (1980) and Delgado Avila et al. (2005), both from
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cultures grown on malt agar 2%. However, some differ-
ences in size and shape of some structures were observed
between the specimen described in this study and those
reported by other authors. Utharomyces epallocaulus
URM 8129 formed subglobose trophocysts only, differ-
ent from the other specimens described that also formed
ovoid trophocysts (Boedijn 1959; Kirk and Benny 1980;
Delgado Avila et al. 2005). Furthermore, Boedijn (1959)
described elongated trophocysts, while Kirk and Benny
(1980) also observed ellipsoid trophocysts. Although
trophocysts of the URM 8129 specimen did not exhibit
apophysis, Boedijn (1959) reported trophocysts with or
without apophysis.

The sporangiophores of the U. epallocaulus URM
8129 described here were 8—13.5 um in diameter, thin-
ner than those reported by Boedijn (1959) and Delgado
Avila et al. (2005), which were 14-34 um and 10—18 pm
diameter, respectively. The subsporangial vesicles of the
Brazilian specimen were smaller than those described
by Delgado Avila et al. (2005) (90—165 um in diameter),
Kirk and Benny (1980) (80-200 um in diameter), and
Boedijn (1959) (55-182 pm in diameter).

Sporangia initially globose and becoming hemi-
spherical have been reported for this species (Boedijn
1959; Kirk and Benny 1980; Delgado Avila et al. 2005).
However, the sporangia of our specimen were smaller
than those described by Boedijn (1959) (55-132 x 70-170
um), Kirk and Benny (1980) (75-180 x 65-150 um), and
Delgado Avila et al. (2005) (75-165 x 60—140 pm). In
addition, dolabriform to globose columellae were men-
tioned by Boedijn (1959) and Delgado Avila et al. (2005),
while Kirk and Benny (1980), in addition to these forms,
described obovoid columellae. In terms of size, the
Brazilian specimen’s columellae were similar to those
reported by Delgado Avila et al. (2005) (22—55 x 15-35
pum). Boedijn (1959) reported larger columellae, 60—120
x 52—82 um, while Kirk and Benny (1980) reported col-
umellae smaller (16-34 x 12-20 pum) than those of the
specimen described here.

According to Delgado Avila et al. (2005), aerial
hyphae are absent in U. epallocaulus. The same authors
claim that differences in U. epallocaulus morphology
may occur due to the age of the isolate and culture condi-
tions. Boedijn (1958) and Dring (1960) described aerial
hyphae, as were also observed in this study.

This manuscript reports the first occurrence of U.
epallocaulus in Brazil isolated from rabbit dung, con-
tributing to the knowledge of the geographical distribu-
tion of coprophilous Mucorales.
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