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Abstract

Chlorophyllum molybdites (G. Mey.) Massee is a widespread poisonous mushroom, which when consumed causes
severe gastrointestinal distress, including stomach irritation, vomiting and diarrhea. It is reported for the first time from
Piaui state, Brazil. This species is described, illustrated and accompanied by color photographs of fresh basidiomes.

Comments on the taxonomy are presented.
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Introduction

The genus Chlorophyllum Massee is monophyletic and
has been classified in the euagaric family Agaricaceae
Chevall, comprising approximately 16 species (Kirk et
al. 2011). However, three additional species have recently
been described by Crous et al. (2015) and three more by
Ge et al. (2018). Chlorophyllum is widely distributed
throughout the world, often growing in urban and ruderal
habitats, with a preference for tropical and subtropical
regions (Kirk et al. 2008, Vellinga 2004). Morphologi-
cally, members of this genus can be recognized by the
following combination of characters: fleshy pileus with
large, flat, brown or pale scales, made up of erect tightly
packed cells (hymenidermal); stipe, if present, smooth;
and basidiospores lack a germ pore or have a germ
pore caused by a depression in the episporium without
a hyaline covering. The basidiospores are white, green,
brownish or brown in deposit, and the habit varies from

agaricoid, secotioid, or gasteroid (Vellinga 2001, 2002,
2003a, 2003b, Vellinga and Kok 2002, Vellinga et al.
2003, Ge and Yang 2006, Crous et al. 2015, Alves et al.
2016, Ge et al. 2018).

Based on morphological similarities added to the
molecular evidence, some species were transferred from
the genus Macrolepiota Sing. and Lepiota (Pers.) Gray to
the genus Chlorophyllum (Ge et al. 2018). Endoptychum
agaricoides Czern. has also been transferred to this genus
based on molecular studies (Vellinga and Kob 2002, Gams
2005). Infragenetically, Chlorophyllum is divided into six
sections (sect. Chlorophyllum, sect. Ellipsoidospororum
Z.W. Ge, sect. Rhacodium Z.W. Ge, sect. Parvispororum
Z.W. Ge, sect. Endoptychorum (Czern.) Z.W. Ge and
sect. Sphaerospororum Z.W. Ge) on the basis of both
morphological and molecular evidence (Ge et al. 2018).

Chlorophyllum molybdites (G. Mey.) Massee, the
type species of the genus, is a widespread poisonous

Copyright Alves et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Figure 1. Location of collection, municipality of Parnaiba, Piaui state, Brazil.

mushroom. Its consumption causes severe gastrointesti-
nal distress, including stomach irritation, vomiting and
diarrhea (Berger and Guss 2005). In Brazil, this species
is reported from six states: Rio de Janeiro (Pegler 1983),
Sao Paulo (Espalaor 2014), Rio Grande do Sul (Sobes-
tiansky 2005, Alves et al. 2016), Parana (Meijer et al.
2007), Paraiba (Furtado 2012) and Pernambuco (Reid
and Eicker 1991).

This note reports the first record of C. molybdites
from Piaui state, Brazil.

Methods

Parnaiba, Piaui state (Fig.1), the collection point is
located on the coastal plain with altitude of about 5 m. The
semi-humid tropical climate predominates in the region,
with high rate of rainfall from January to June, and annual
temperatures ranges from 22 to 32°C (CEPRO 2013).

The collections took place in the rainy season, from
December (2016) to January (2017), in a grassy area.
Specimens were collected, documented and preserved
using standard methods (Largent et al. 1986). The mate-
rial was photographed in the field using a digital camera
and extensive notes on the basidiomata were made be-
fore drying. Colours were named based on Kornerup and
Wansher (1978).

Microscopic analysis of the material was performed
using an Olympus BX41 microscope. All measurements

and colors reported for microscopic features were made
from material rehydrated in 96% ethanol, followed by
distilled water, 3% KOH or Melzer’s reagent. At least 25
measurements were made of each microstructure. Spore
statistics include: arithmetic means (x, ) of basidiospore
lengths and widths + standard deviation measured for n
objects; quotient of basidiospore length by spore width
(E) indicated as a range variation in n objects mea-
sured; the mean of E-values (Q) =+ standard deviations.
The sample size (n) = total number of basidiospores
measured (x) divided by the number of basidiomata
studied (), as shown in the formula n = x/y (Largent and
Abell-Davis 2011). The documented material has been
deposited at the Herbarium Delta (HDelta), Department
of Biology, Federal University of Piaui, Campus Minis-
tro Reis Velloso.

Results

Chlorophyllum molybdites (G. Mey.) Massee. [= Agari-
cus congolensis Beeli. = Agaricus molybdites G. Mey.
= Chlorophyllum esculentum Massee. = Chlorophyllum
molybdites var. congolense (Beeli) Heinem. = Chloro-
phyllum molybdites var. luteolosperma Sing. Pap. Mich.
= Chlorophyllum molybdites var. marginatus (A.H.
Smith) D.A. Reid & Eicher. = Chlorophyllum molybdites
(G. Mey.) Massee. var. molybdites. = Lepiota molybdites
(G. Mey.) Sacc. = Lepiota molybdites var. marginata
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Figure 2. Chlorophyllum molybdites. A. Habit. Scale bar = 2.7 cm. B. Bottom face showing lamellulae and stipe with ring. Scale bar = 1.5 cm
C. Superficial view of the pileus. Scale bar = 1.7 cm. Photos: Maria Helena Alves.

AH. Sm. = Lepiota molybdites (G. Mey.) Sacc. var.
molybdites = Leucocoprinus molybdites (G. Mey.) Pat. =
Macrolepiota molybdites (G. Mey.) G. Moreno, Banares
& Heykoop = Mastocephalus molybdites (G. Mey.)
Kuntz.]. Figures 2 and 3.

New records. Brazil. Piaui: Parnaiba, Federal University
of Piaui, (02°54'17"S, 041°46'36"W), Campus Ministro
Reis Velloso, 21 Dec. 2017, leg. M.O. Cruz (HDELTA
5212).

Known distribution. Africa (Yongabi et al. 2004), China
(Ge and Yang 2006), India (Bijeesh et al. 2017), Philip-
pines (Zoberi 1972), Pakistan (Razaq and Shahzad 2012),
Israel (Avizohar-Hershenzon 1967), Japan (Kobayashi et
al. 2004), Yemen (Al-Fatimi et al. 2013), Australia (Vel-
linga 2003a), Hawaii (Blayney et al. 1980), Tahiti (Zoberi
1972), Canada (Reid and Eicker 1991), United States
(Lehmann and Khazan 1992, Espinoza and Smith 2016),
Puerto Rico (Marian et al. 2011), Colombia (Molano et al.
2010), Mexico (Pérez-Silva and Herrera 1986), Panama
(Piepenbring 2008), Caribbean Region (Zoberi 1972),
Venezuela (Dennis 1970), Argentina (Romano et al.
2013) and Brazil: Rio de Janeiro (Pegler 1983), Sao Paulo
(Espalaor 2014), Rio Grande do Sul (Sobestiansky 2005,
Alves et al. 2016), Parana (Meijer et al. 2007), Paraiba
(Furtado 2012) and Pernambuco (Reid and Eicker 1991).

Identification. Basidiomes medium-sized to large. Pileus
5—11 cm in diam., ovoid at first, subhemispheric to hemi-
spheric when expanding, plano-convex at maturity, with
a low, broad and obtuse umbo; surface dry, longitudinally
striate, white (29A1) at first, becoming cream (4A3), cov-
ered with brownish squamules that are uplifted or flat, and
concentrated near the center; surface underneath scales
finely fibrillose. Lamellae free, subcrowded to crowded,
white (1A1) becoming greenish to green when mature
(26D3), brownish (6E3) when dried; lamellulae attenu-
ate, unevenly distributed, in 4 ranks. Stipe 5—12 % 0.8—1.3
cm, white (29A1) to beige (6C2) easily detachable from
pileus, cylindrical to subcylindrical, widening down-
wards, base slightly enlarged, finely fibrillose. Annulus
well developed, membranous, upper surface whitish,
lower surface beige (6C3) to brownish (6E4), double-
crowned. Odor and taste not distinctive. Spore print dull
grayish green (30D4). Basidiospores 9.4-11.7 x 6.3-8.3
pm (X =102 +£0.57 x 7.0 £ 0.52); E= 1.21-1.73; Q=
1.4+ 0.11; n = 30/2), ellipsoid to elongate, thick-walled,
smooth, light olive-green, dextrinoid, broad-truncate
with wide germ pore. Basidia 20—24 x 9—10 pum, clavate,
hyaline, 4-spored. Pleurocystidia absent. Cheilocystidia
18-38 x 14-20 pum, broadly clavate to sphaeropeduncu-
late, hyaline, thin-walled. Lamella trama irregular, made
up of subcylindrical hyaline hyphae, 8—13 um in diam.
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Figure 3. Chlorophyllum molybdites. A. Basidiospores. B. Cheilocystidia. C. Basidia. D. Pileipellis. Scale bars: A-C = 6 um (A-C); D = 9 um.

Drawings: Mateus Oliveira da Cruz.

Pileipellis a palisade of hyphae with terminal elements
clavate to subfusiform, 7-20 pm in diam. Clamp con-
nections not observed. Habit and habitat: saprotrophic,
scattered to gregarious, terrestrial.

Discussion

Chlorophyllum molybdites is assignable to sect. Chloro-
phyllum,which is characterized by olive to greenish-white
basidiospores with a truncate apex, broadly clavate to
sphaeropedunculate cheilocystidia and a palisade-like
pileipellis of hyphae with terminal elements clavate to
subfusiform (Ge et al. 2018).

The collection studied is very similar to those
described by Pegler (1983), Meijer et al. (2007), Alves
et al. (2016) and Bijeesh et al. (2017). Both Alves et al.
(2016) and Pegler (1983) present basidiospores with
a lower Q value (Q = 1.3). Whilst Bijeesh et al. (2017)
report a slightly higher Q value (Q = 1.5). However, the
Q value presented here follows the results of Meijer et
al. (2007), which refers Q = 1.3—1.6. The cheilocystidia
are quite similar in size and shape to those described by
Alves et al. (2016) and Bijeesh et al. (2017).

In Brazil, in addition to C. molybdites, only two other
species occur: Chlorophyllum rachodes (Vittad) Vellinga
and Chlorophyllum hortense (Murrill) Vellinga (Alves et
al. 2016). Chlorophyllum molybdites exhibit some mor-
phological similarities to C. rachodes, with this being
confused. However, C. rachodes can be distinguished by
its white spore print and clavate stipe (Vellinga 2002, Vel-
linga 2006, Meijer et al. 2007).
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