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INTRODUCTION

for 
conversion of organic matter into high-value products such 
as lipid precursors to biofuels and animal feed formulations, 
a Penicillium 

was performed, with sequence analysis showing that this 
isolate is phylogenetically related to P. pimiteouiense
distance from P. pimiteouiense suggested that it might be an 

sequenced for this isolate and for phylogenetically and 

and phylogenetic distinctions, this isolate is described as a 

MATERIALS AND METHODS

P. menonorum culture 

macro-photographs were sized and placed in a plate using 

° ca

was extracted from the powdered biomass using the 

°

et al

com

et al

Penicillium menonorum, a new species related to P. pimiteouiense

Abstract: Penicillium menonorum is described as a new monoverticillate, non-vesiculate species that resembles 
P. restrictum and P. pimiteouiense P. 
menonorum occurs in a clade with P. pimiteouiense, P. vinaceum, P. guttulosum, P. rubidurum, and P. parvum

P. pimiteouiense and P. parvum, substantiating the phenotypically 
P. rubidurum, P. guttulosum, and P. menonorum were on distinct branches statistically 

excluded from inclusion in other species and have distinct phenotypes
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RESULTS

Penicillium menonorum sp. nov.
 

Etymology

 atque augmento in 

Typus: USA: California

°
centrally raised ca

no exudate or soluble pigments; no sclerotia or ascomata; 

°
deep centrally, sporulation moderate, white peripherally, 

no sclerotia or ascomata; reverse yellowish brown centrally 

°
deep, white to court gray; no exudate or soluble pigment; no 

°
°

clear exudate moderately abundant, the reverse color is a 
Conidiophores
× μm, non-

vesiculate, phialides
× μm, conidia
μm

Table 1.
Species NRRL Accession No. Origin
Penicillium erubescens a Eupenicillium 

erubescens

Penicillium guttulosum

Penicillium menonorum
culture ex-type

Penicillium parvum Eupenicillium parvum A.G. 
Kevorkian, culture ex-type

ca S. 
Udagawa, culture ex-type of P. papuanum 

ca

Venezuela: isolated from soil, ca D.T. Wicklow

Penicillium pimiteouiense ca G.W. 
Martin

J.T. Hjelle, culture ex-type

M.A. Miller-Hjelle

M.A. Miller-Hjelle

J.T. Hjelle

Penicillium rubidurum  Eupenicillium 
rubidurum ex-type

Penicillium vinaceum

Unknown: obtained from M.B. Morrow
a
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ca

Penicillium erubescens was chosen as the out-
group on the basis of phylogenetic trees previously published 

et al

were determined and the trees were compared for strongly 

trees contained no strongly supported contradictions that 

P. pimiteouiense occur on a single 
strongly supported branch; three isolates of P. parvum 
and the single isolate of P. papuanum occur on a different 
strongly supported branch, and the two P. vinaceum isolates 

Penicillium 
rubidurum and P. guttulosum are most closely related to 
each other and form a sibling group to P. pimiteouiense, 
while P. menonorum is positioned basal in the tree to this 

DISCUSSION

Penicillium menonorum is similar phenotypically to P. 
pimiteouiense, P. restrictum, P. striatisporum, P. vinaceum, 
P. rubidurum, P. erubescens, and P. parvum Penicillium 
restrictum, P. malacaense, P. kurssanovii, P. griseolum, and P. 
striatisporum, which phenotypically resemble P. menonorum, 

to P. menonorum are either not represented by extant ex-

Penicillium menonorum differs from P. pimiteouiense by 
producing conidiophores in a basal layer rather than from 

P. pimiteouiense P. 
pimiteouiense produces yellow exudate and a brown soluble 
pigment, neither of which appear in P. menonorum

rosy exudate often appears in P. menonorum Penicillium 
restrictum

P. menonorum Penicillium striatisporum 

Penicillium vinaceum produces copious 
exudate in yellow to vinaceous colors, yellow to brown 

P. menonorum Penicillium parvum 
typically has mycelium that varies from white to yellow to red 
in color, while the P. menonorum
Penicillium parvum usually makes brown or purple-brown 
exudate, a brown soluble pigment, and has a colony reverse 
that is deep reddish-brown versus P. menonorum, which 
has no exudate or soluble pigments and a yellow brown 

Penicillium rubidurum 
produces white to orange or rosy-buff mycelium, red-brown 
exudate, a dark brown colony reverse, and produces conidia 

Penicillium menonorum 
produces no exudate or soluble pigment and has a yellow 

Penicillium erubescens
mycelium, reddish-brown exudate, and gray-red to magenta 
to vinaceous purple soluble pigments, with colony reverse 

Fig. 1. Penicillium menonorum A.
B.

C. D.
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easily distinguished from P. menonorum
P. guttulosum to be a 

synonym of P. janthinellum, differing primarily by the production 
Penicillium guttulosum as 

from P. janthinellum

Penicillium guttulosum
of P. vinaceum, differing most noticeably in the production of 
dark purple exudate in large quantities, while P. vinaceum 

Penicillium rubidurum colonies 
also resemble P. vinaceum and P. guttulosum but produce 

P. papuanum as a 

P. pimitiouiense 

Fig. 2.
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synonym of P. parvum and they are in the same strongly 

to further assess the phylogenetic and phenotypic distinctions 

et al
presented the genealogical concordance phylogenetic species 

et al.

boundaries in the genus Neurospora
to P. pimiteouiense and P. parvum in this study and the species 

Penicillium vinaceum, 
P. guttulosum, P. rubidurum, and P. menonorum are each on 
distinct branches, but the boundaries of the species cannot be 

distinctions make each of these species recognizable and the 
phylogenetic placement of the species is consistent with the 

ACKNOWLEDGEMENTS

REFERENCES

Nucleic Acids Research 31

data reveal extensive phylogenetic species diversity within the 
Neurospora discreta Mycologia 98

Hennig  Phylogenetic Systematics

 (  
Bioinformatics 17: 754–755.

Penicillium pimiteouiense: a new species 
Mycologia 91

Penicillium based on 

modern taxonomic methods
Penicillium parvulum and Penicillium 

georgiense
Aspergillus Mycologia 101

,
Hamigera, six new species and multilocus 

Mycologia 102
The genus Penicillium and its teleomorphic 

states Eupenicillium and Talaromyces.
The genus Penicillium

Color standards and color nomenclature

Bioinformatics 19
PAUP*. Phylogenetic Analysis Using Parsimony 

(*and other methods). Version 4.

Fungal Genetics and Biology 31: 




