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Battarrea phalloides — new for Saudi Arabia
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Abstract: Battarrea phalloides was observed for the first time in Saudi Arabia from Bani Amer val-
ley, Baljurashi county, Al Baha province. The species grew in sandy soil in association with Ziziphus
trees. In the soil of the collection site the organic matter varied from 3.57-10.6% in soil depths bet-
ween 10-25 cm.

Zusammenfassung: Battarrea phalloides wurde erstmals fiir Saudi Arabien im Bani Amer Tal im
Bezirk Baljurashi in der Provinz Al Baha beobachtet. Die Pilzart wuchs in sandigem Boden bei Zi-
ziphus-Bédumen. Am Fundort variierte der Gehalt an organischem Material von 3,57-10,6 % in Bodentiefen
zwischen 10-25 cm.

Gasteroid fungi include puffballs, earthstars, stinkhorns, bird's nest fungi, false truffles,
and gasteroid agarics. Gasteroid agarics often develop underground and appear epige-
ous only when the sterile portion elongates so that at the mature spores may be disper-
sed (L1U & FAN 2006).

Battarrea is considered as belonging to the Agaricaceae (RAUSCHERT 1986, KIRK
& al. 2008). The young basidiomata are hypogeous and spherical. During maturity the
scaly and hollow stipe is expanding, the exoperidium remains basally as a volva and
apically as scales on the endoperidium. The endoperidium dehisces circular and dege-
nerates apically, thereby exposing the spores.

Here we report Battarrea phalloides (DICKS.) PERS. for the first time for Saudi Arabia.

Materials and methods

Locality and collection examined: Saudi Arabia, province Al Baha, Baljurashi, 19° 51’ 34" N, 41°
33" 26" E, Ben Amer valley, mountain range of al-Sarawat (al-Sarat), ca. 2000 m s. m., in sandy soil,
close to Ziziphus spina-christi trees, December 2011, leg. SAAD HOWLADAR, YEHIA A.-G. MAHMOUD,
and AHMED MERISEEL. The specimen is deposited in the Mycological Herbarium at Al Baha Univer-
sity in the Department of Biology, Faculty of Science, Saudi Arabia.

Soil organic matter determination: Soil organic matter content was estimated according to the
modified method of WALKLEY & BLACK as described by JACKSON (1973). Five mg of soil weight
was used for organic matter content analysis and analysed at the Central Laboratory for Soil, Water &
Plant Analysis (CLSWPA), Faculty of Agriculture, Fayoum University, Egypt.

“Permanent address: Tanta University, Faculty of Science, Botany Department, Mycology Research
Lab., Tanta 31527, Egypt.
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Identification: The species was identified with classical morphological characters following SINGER
(1962), MOSER (1978), ARORA (1986), CASTELLANO & al. (1989), TURNER & SZCZAWINSKI (1991),
JORDAN & WHEELER (1995), and MARTIN & JOHANNESSON (2000).

Results
Chemistry of the soil

Organic matter in soil samples from which Battarrea phalloides was collected ranged
between 3.57 % and 10.60 % at soil depths between 10-25 cm (Table 1).

Table 1. Organic matter percentage in different depths of soil from which Battarrea phalloides has
been collected.

Sample No. Depth (cm) Organic matter (%) Sample No. Depth (cm) Organic matter (%)

1 10 3.57 8 20 9.06

2 10 5.74 9 13 8.97

3 20 4.28 10 17 10.61
4 25 6.49 11 12 7.57

5 15 3.97 12 12 7.14

6 20 8.88 13 20 6.13

7 9 7.75

Description of the Saudi Arabian collection of Battarrea phalloides (Fig. 1)
Characters:

Basidiomata: developing rapidly, mature rust-colored, young hypogeous and sphe-
rical with thick peridium (Fig.1 d), older epigeous, stipe expanding up to 40 cm (16 in)
length and 0.4 to 1.6 cm (0.2-0.7 in) width and bearing the spore sack (Fig. 1 a-c).

Stipe: inner layer of the stipe consisting of arranged closely (almost parallel) strings,
outer layer thicker, membranous, sometimes with corky fabric when dry, and dirty white.

Exoperidium: basally remaining as a volva and apically as scales on the endo-
peridium.

Endoperidium and spore sack: hemispherical to conical, 1.0-2.8 cm (0.4 to
1.3 in) in diam., later splitting circular along the equator and deteriorating (Fig. 1 c).

Stipe plectenchyma: with some clamp connections on the border between
inner and outer layer.

Gleba: consisting of capillitium and elaters.

Capillitium hyphae: thin-walled, mostly septate, smooth, little branched, hy-
aline to pale yellow, with clamp-connections up to 5 um in diam.

Elaters: 32-80 um long and 3.5-7.0 um wide, pale yellow, walls smooth, tape-
ring and bearing spiral thickenings.

Basidiospores: thick walled, rusty brown, finely warted, 5.0-6.5 um in diam.
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Fig. 1. a-c. Mature basidiomata of Battarrea phalloides, d. young basidioma developing underground.

Endoperidium hyphae: densely interlocking, 3-9 um in diam., thin-walled,
walls less than 1 um thick, septate, branched, pale yellow, with clamp connections.

Ecology and habitat: In Saudi Arabia Battarrea phalloides grew solitary and scat-
tered in dry, sandy soils in the desert mostly along hedge banks. It occurred with alive
or dead parts of the following plants: Acacia gerrardii var. iraquensisAcacia, Arge-
mone ochroleuca, Asphodelus fistulosus, Barbeya oleoides, Centaurea sinaica, Commi-
phora quadricincta, Cordia africana, Ephedra alata, Euclea schimperi, Faidherbia
albida, Juniperus excelsa, Lavandula pubescens, Nepeta deflersiana, Otostegia fruti-
cosa, Phlomis spec., Populus euphratica, Psiadia punctulata, Pulicaria crispa, Salvia
multicaulis, Solanum incanum and Ziziphus spina-christi.

Discussion

Ecology: Battarrea phalloides is a terricolous saprobic species, decomposing rotten
leaves or other organic matter, occurring in warm-temperate, Mediterranean to tropical
climate, on sandy and clay soils, in deserts, semideserts, steppes, or ruderal sites, in
dry clear forests, often under trees in shade, sometimes on woody debris or sawdust,
fruiting in all seasons (KREISEL 2001, GIBSON 2013). Old basidiomata may last for
several months after they have dried up (ELLIS & ELLIS 1990).

In North America Battarrea phalloides was found to be associated with Schinus
molle, as well as Lycium brevipes, Solanum hindsianum, Subterminalis salicornia, Atriplex
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linearis, Quercus agrifolia and other oak species, with Opuntia, in the coastal dunes
with variable soil salinity (ORR & ORR 1979). In Belgium, it was found on samples from
sandy soil under bushes of Sambucus nigra (DITTMER 1978). In the present study we
list for the first time the occurrence of B. phalloides in association with Ziziphus trees
at more than two thousand meters above sea level. In Mexico a basidiomata length of
65 cm (25.6 inches) was recorded (ESQUEDA & al. 2002).

Distribution: Battarrea phalloides (incl. B. stevenii) is rare everywhere but distri-
buted worldwide. It was found in USA (AZ, AK, BC, CA, ID, OR, YT, WA) and
western Canada (ARORA 1986, ELLIS & ELLIS 1990, GIBSON 2013, REA 1942, SCHALK-
WIK-BARENDSEN 1991), South America (Brazil, SOBESTIANSKY 2005), Africa (An-
gola, Burundi, Kenia, Mauretania, Morocco, Namibia, Socotra, Somalia, South Africa)
(JACOBSON & al. 1999, KREISEL 2001, LEVIN & BRANCH 1985, OUTCOUMIT 2007). It
i1s known in the Middle East from Armenia, Azerbaidjan, Georgia, Iran, Israel, and
Yemen (KREISEL 2001), in several countries of Europe (Austria, Belgium, Bulgaria,
Czech Republic, England, France, Germany, Hungary, Italy, Rumania, Russia, Serbia,
Slovakia, Spain) (AUSTRIAN MYCOLOGICAL SOCIETY 2013, DENCHEV & ASSYOV
2010, DITTMER 1978, KREISEL 2001, LANTIERI & al. 2009, LINDTNER 1931-1932,
MARTIN & JOHANNESSON 2000, SILLER & al. 2006, WALLEYN & LETEN 2000), in
West Pakistan (JEFFRIES & MCLAIN 2004), in China (L1U & FAN 2006), and in Australia
(ORCHARD 1996, MAY & al. 2003).

Taxonomical remarks: Some authors consider B. phalloides and B. stevenii as
two separate species (GAUMANN & DODGE 1928, KREISEL 2001, MILLER & MILLER
2006, www.mycobank.org); others treat them as varieties or forms of only one species
(HOLLOS 1904, REA 1942, www.indexfungorum.org). A recent molecular study
(MARTIN & JOHANNESSON 2000) points towards con-specifity of the two taxa.

Battarrea stevenii should differ from B. phalloides in larger basidiomata, up to 70
centimeters (27.6 inches) (WALLEYN & LETEN 2000), a non-gelatinous inner side of
the volva, more yellowish-orange, less ornamented and slightly larger (5-6.5 x 5.7-7
pm vs. 4.5-5.25 x 4.5-5.75 pum) basidiospores (CUNNINGHAM 1932, WATLING & al.
1995).

The similar taxon Battarreoides diguetii (PAT. & HAR.) R. HEIM & T. HERRERA,
known in the USA and recorded from the Mojave Desert, differs from Battarrea phalloi-
des s. 1. by smaller basidiomata, smaller endoperidium, and spore release through a
number of pores on the upper surface of the endoperidium (ELLIS & ELLIS 1990).
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