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The naming of all organisms traditionally studied by 
botanists, including algae, fungi and plants, is controlled by 
the International Code of Nomenclature for algae, fungi, and 
plants (Melbourne Code) (ICN)1, except for cultivated plants, 
which are subject to the International Code of Nomenclature 
for Cultivated Plants (ICNCP).2 The ICN is revised at 6-year 
intervals at successive international botanical congresses, 
the most recent having been held in Melbourne, Australia, 
in 2011, and the next to be convened in Shenzhen, China, 
in 2017. The decisions take effect immediately after they 
are approved, unless a particular date is specified, and the 
results of the voting are published in Taxon (the journal 
of the International Association for Plant Taxonomy) soon 
after each congress. The debates are also taped and in most 
cases published.3 The transcripts can provide insights into 
the meaning of particular provisions. The official version is 
published now only in English, but translations have been 
produced and exist for some editions in Chinese, French, 
German, Italian, Japanese, Russian, Slovak, and Spanish.

As important changes can be, and often are, made at 
each congress, it is imperative that editors have the latest 
edition to hand. This is particularly true for the Melbourne 
Code, to which several fundamental changes were made. 
The drastic changes start with the title, which had been the 
International Code of Botanical Nomenclature since 1952. 
The new title, International Code of Nomenclature for algae, 
fungi, and plants, recognizes that some algal groups and 
fungi are not members of the plant kingdom. Lower case is 
used in the title for ‘algae, fungi, and plants’ to make clear 
that these terms are used in a traditional and not a formal 
scientific sense.

In referring to the ICN, or to any of the other sets of 
internationally agreed rules, for example those governing 
prokaryotes or animals, it is common editorial practice to 
use Code in italics rather than to cite the full title or acronym. 
When it is desirable to differentiate editions, however, it is 
common practice to refer to them by the place in which 
they were approved, for example, as the ‘Sydney Code’ or 
the ‘Vienna Code’ (in Roman not italic type). The Code 
comprises numbered principles (abbreviated ‘Prin.’ when 
referred to in other papers), mandatory articles (‘Art.’), 
optional but generally followed recommendations (‘Rec.’), 
and numerous examples (‘Ex.’) of how particular provisions 
work. There is also an appendix on names of hybrids and a 
glossary. Previous editions had additional Appendices with 
lists of names that have some special nomenclatural status; 
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starting with the Melbourne Congress, however, these are 
now to be published separately.

In the period between congresses, nomenclatural 
matters are taken care of by the General Committee on 
Nomenclature and five committees, each devoted to a 
particular group of organisms (viz. Algae, Bryophytes, 
Fossils, Fungi, Vascular plants). Proposals to change the 
provisions of the Code or to retain or reject particular 
names are published in Taxon and voted on by one or 
more committees, their rulings being accepted subject to 
ratification at the next congress.

More information is available on the Code’s operation4, 
history5, and prospects.6 A pragmatic introduction to the 
workings of the Melbourne Code is provided by Turland.7

Coverage
The ICN covers living and fossil organisms traditionally 
studied by botanists, even though many are now 
placed in different kingdoms: cyanobacteria (blue-green 
algae), fungi (including chytrids, lichen-forming fungi, 
oomycetes or straminipiles, and yeasts), slime moulds, and 
photosynthetic protists (with related non-photosynthetic 
groups). A problem can arise when organisms originally 
named under one Code are classified in a kingdom covered 
by a different Code, an issue still being considered by the 
authorities responsible for the different Codes.

Italicization
The Code does not rule on whether scientific names should 
be italicized, this being viewed as a matter of editorial 
style and tradition. This has, however, been the practice 
in the Code since at least 1935, and the preface to the 
Melbourne Code states: ‘editors and authors, in the interest 
of international uniformity, may wish to consider adhering 
to the practice exemplified by the Code’. The practice has 
varied according to the journal, and different style manuals 
offer conflicting advice (eg italicizing generic, specific, and 
lower rank names only, or also italicizing family names, or 
also order and family names).

Italicization is used in the Code for all scientific names, 
regardless of their rank, that is from those of kingdoms 
to forms (for example Plantae, Ascomycota, Ranunculales, 
Rosaceae, Primula vulgaris, Phallus impudicus var. togatus). 
Terms denoting rank, such as ‘sect.’ (for section), ‘subgen.’ 
(subgenus), ‘var.’ (variety), or ‘f.’ (form), are not themselves 
placed in italics. This convention makes scientific names 
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instantly recognizable as such and distinguishable from 
those used colloquially. For example, ‘Fungi’ denotes 
the kingdom of that name, whereas ‘fungi’ denotes all 
organisms traditionally regarded as fungi regardless of 
whether they are members of the kingdom. Use of italics 
for all scientific names governed by the ICN is commended 
for adoption by all editors not yet following the model of 
the Code. The only exceptions are names not regulated by 
the ICN, that is, cultivar names (see below).

Ranks
The hierarchy of principal ranks is: kingdom, phylum 
(preferred over the alternative ‘division’), class, order, 
family, tribe, genus, species, subspecies, variety, and form. 
Additional ranks are provided by adding the prefix ‘sub-’ 
(but not ‘super-’). Ranks of phylum (eg –phyta, -mycota), 
order (-ales), and family (-aceae) are recognizable by the 
endings of the names; it is therefore unnecessary to state the 
rank when using them. For ranks below species, however, 
a term for the rank must always be inserted, as in Carex 
muricata subsp. lamprocarpa. In zoology, no rank denoting 
term is used below species, as only one is recognized, 
that of subspecies. It is recommended that species names 
commemorating a person always start with a lowercase 
letter, but that is not mandatory. Hyphens are acceptable 
in names, provided they were included in them when first 
introduced, but later authors are free to omit them if they 
so wish; that is a common editorial practice.

Scientific names of species always consist of two parts, 
a generic name and a species epithet. For example, in the 
plant known as Bellis perennis, Bellis is the generic name 
and perennis that of the particular species within the 
genus Bellis. When repeated references are made either 
to the same species or to different species belonging to 
the same genus, it is customary to abbreviate the generic 
name to its first letter, to B. perennis in this example. The 
two-element, binomial, the species name, however, should 
always be given in full at first mention, and many editors 
prefer to use this also for first mentions in different sections 
or paragraphs, especially if the name appears on different 
pages. An abbreviated generic name should not be used 
in the title of a work, except if the second or subsequent 
species of the same genus is being named. When an 
abbreviated one-letter generic name is used, it should 
always be possible to scan back from that point to find 
where it was last expanded in the preceding text. Authors 
sometimes include a scientific name in brackets between 
a generic name and a species epithet. This is permissible 
when the name is that of the subgenus or section of the 
genus to which the species belongs. For instance, Cladonia 
(Cladina) rangiferina indicates that the species Cladonia 
rangiferina belongs in Cladonia subgen. Cladina. A 
common misuse of this type of bracketed citation is to 
indicate situations in which an organism was placed in a 
different genus in an alternative or older classification, as in 
Aspergillus (Neosartorya) fischeri. In this case, it is better to 
use the form Aspergillus fischeri (syn. Neosartorya fischeri), 
in which ‘syn.’ is an abbreviation for ‘synonym’.

Hybrids between different genera and species are 

indicated by using a multiplication sign ‘×’. This can be placed 
between the names of the parents, as in Potentilla anglica × 
P. erecta. Alternatively, hybrids can be given independent 
scientific names, in which case the multiplication sign is 
placed directly next to the name without any space, for 
instance Potentilla×anglica; however, a space is permitted 
if a multiplication sign cannot be generated in the typeface 
employed and an ‘x’ has to be used, ie Potentilla x anglica.

The names of cultivated varieties (cultivars) of plant 
names are controlled by the ICNCP. These names are not 
Latinized and never italicized; instead they are placed 
between inverted commas after the scientific name, for 
example Rubus nitidoides cv. ‘Merton Early’ (the ‘cv.’ often 
being omitted). When a group of cultivars is recognized, 
the group name is placed in brackets, as in Rosa (Hybrid 
Tea Group) ‘Richmond’. The ICNCP also deals with grafts, 
which are treated in a parallel way to hybrids except that a 
plus sign ‘+’ is used instead of an ‘×’.

The rank of special form (‘f. sp.’), sometimes unnecessarily 
Latinized as ‘forma speciales’, is not regulated by any Code 
and is not to be confused with the rank of form (‘f.’). It is 
used for parasites, especially fungi, which are distinguished 
by the effects they have on different host plants but which 
are not or scarcely separable by morphological criteria, for 
example Fusarium oxysporum f. sp. elaedis on oil palm and 
f. sp. lycopersici on tomato. This is essentially a temporary 
category available for use until there are sufficient data to 
justify use of one of the formal ranks recognized by the ICN. 
With molecular phylogeny, this process is being accelerated, 
so that usage of the category and the introduction of new 
special form names is expected to decline.

Author citations
It has been common practice to add the name of the 
author(s) after scientific names in scientific publications. 
The current ICN makes clear, however, that the practice 
is not mandatory but ‘may be desirable’, particularly in 
publications dealing with taxonomy and nomenclature. 
Journals that still require authors to provide such citations, 
regardless of the type of paper, should reconsider their 
policy in the light of this change in the Code. In ecological 
and physiological papers, citations are rarely verified by the 
authors, are commonly copied from outdated works, and 
are therefore frequently incorrect. When a species name 
was originally described in a genus or at a rank different 
from that in which it is now placed, the names of the 
author(s) of the original name are placed in brackets and 
that of the author who first used it in the current form 
after the brackets, for example Nothofagus antarctica (G. 
Forst.) Oerst. was originally described as Fagus antarctica 
G. Forst. Square brackets should be avoided as they were 
formerly used to indicate names published before 1753. 
An ‘ex’ between two authors’ names indicates that it was 
not validly published (see below) by the first author and 
that the requirements were fulfilled later by the second. For 
fungal names, ‘: Fr.’ or ‘: Pers.’ after the name of an author 
shows that the name has a specially protected status and 
was sanctioned for use in particular publications by, in this 
case, Fries or Persoon, respectively; it applies only to those 

two authors (see Korf8 for further discussion). For ranks 
below species, an author citation is used only after the lower 
rank name, except when the latter repeats the species name, 
that is Xanthoria fallax var. subsorediosa (Räs.) Awasthi but 
X. fallax (Hepp) Du Rietz var. fallax. For further discussion 
of author citations see Hawksworth9.

The names of authors are generally abbreviated in such 
a manner as to render them unique and so avoid confusion 
with others; in some cases, one or more initials has to 
be added or a forename given in full, eg D. Hawksw. to 
distinguish myself from Hawksw. (for F. G. Hawksworth, 
1926–1993). The scheme of Brummitt and Powell10, 
covering about 30 000 authors in all groups of organisms 
covered by the ICN, is now in general use as a standard (the 
subset of fungal authors is also published separately11).

Author citations are not used for cultivated plant 
varieties.

Effective publication
Distribution of printed matter has traditionally been the 
mechanism for effecting publication, primarily in books or 
scientific periodicals, with trade catalogues and newspapers 
disallowed. This changed from 1 January 2012. On or after 
that date, electronic distribution of material in PDF format 
is allowed, provided that the online publication had an 
ISSN or ISBN number, as appropriate. In the case of works 
appearing in both printed and electronic versions, the date 
of effective publication is that which appeared in final form 
first. For that reason, it is important for editors to ensure 
that dates of online publication are given in print copies 
of publications, something that is now already common 
practice. Further information on electronic publication 
practices under the Melbourne Code, including what is 
acceptable and what is not, is provided by Knapp et al.12

Valid publication
When new scientific names are introduced, they are 
generally given in bold Roman type, followed by the author 
citation (correctly abbreviated, see above), and then ‘gen. 
nov.’, ‘sp. nov.’ (ideally in bold), for example, for new 
genera and species. There are also criteria, in addition to 
effective publication (see above), which must be met in 
order for names to be accepted as validly published and to 
enter the body of scientific literature.

The criteria have been changed by different congresses. 
The key ones pertinent to authors today are: (1) the names 
must be formed in an appropriate manner for the rank; (2) 
a description or diagnosis (that is a short statement of how 
the organism differs from others) must be provided in either 
English or Latin after 1 January 2012; (3) a nomenclatural 
type (see below) must be designated; (4) the name must be 
clearly accepted and not mentioned casually; (5) the ranks 
used must be in the correct hierarchical sequence; and (6) 
all criteria must be fulfilled at the same time. In the case of 
fungi, an identifier issued by a recognized repository must 
also be cited for names appearing on or after 1 January 2013 
(see under Registration below).

Use of English as an alternative to Latin for validating 
scientific names was another major change adopted by 

the Melbourne Congress. The use of Latin had been 
mandatory since 1935, except for fossils. In order to 
comply with the Latin requirement, authors commonly 
used a short statement in Latin of how a newly introduced 
organism differed from others (a diagnosis), followed by a 
fuller account of all observed characters of the organism 
in another language (a description). Diagnoses have the 
attraction of providing a clear statement of distinguishing 
features, and several journals have already adopted the 
practice of requiring authors to provide a terse diagnosis in 
English as well as a detailed description in English or some 
other language. While most authors are now using English 
rather than Latin for validating diagnoses or descriptions, 
editors should be aware that this is not mandatory and they 
still have this option. An authoritative guide to botanical 
Latin is provided by Stearn.13

An illustration must accompany newly published names 
of fossils, and it is sound practice to encourage all authors 
also to provide illustrations, at least showing diagnostic 
features.

When the position or rank of an already described 
organism is changed, for example if a species is transferred 
from one genus to another, the full reference to the original 
place of publication is required (with volume number, the 
precise page number, and date), and the change must be 
indicated by ‘comb. nov.’. In the case of fungi, as is the 
case for newly described organisms, an identifier issued 
by a recognized repository must also be cited for names 
appearing on or after 1 January 2013 (see under Registration 
below).

Scientific names are treated as Latin but can come from 
any source. It is becoming usual for authors to provide 
a short statement below the name being introduced to 
explain the origin, starting ‘Etym.:’ or ‘Etymology:’. Newly 
coined names must not be identical to any name previously 
used for any group covered by the ICN, and the Code also 
now recommends that authors avoid introducing generic 
names that already exist in bacteriology and zoology.

Types
The application of scientific names at the rank of family 
and below is fixed by a system of ‘types’, single elements to 
which the usage of a name is permanently linked, that is 
the name bearer. Name-bearing types are the anchor of the 
nomenclatural system, as whatever concept a researcher 
holds, narrow or broad, application of the scientific name 
is determined by that single element. Types can be other 
scientific names of lower ranks or biological material. The 
type of a family is a generic name, that of a genus a species 
name, and that of a species or lower rank a specimen, 
culture, or in some cases an illustration (see below). The 
type need not be fully representative or central to the 
concept being anchored, but must fall within its range of 
variation. In describing new scientific names in these ranks, 
authors are now required to designate a single element 
as the nomenclatural type; this is a ‘holotype’, and any 
duplicates of it are ‘isotypes’. In the past, the Code was not so 
strict, and an author might list several names or collections 
in the original account of the species (the ‘protologue’); 
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one element of the original material, a ‘lectotype’, must be 
selected to serve as the nomenclatural type by a later author. 
This is an important nomenclatural act. To draw attention 
to it, the phrase ‘lectotype designated here’ is now often 
added in bold type to emphasize that this has been done. 
When no original material remains, a new type, a ‘neotype’ 
can be designated by a later author. When there is original 
material but it is inadequate to fix the application of a name, 
better and more recent material can be selected to serve as 
an interpretative type, an ‘epitype’. For the definition of other 
kinds of types, formal and informal, see Hawksworth.14

The name-bearing types of names of species and lower 
ranks are generally dried specimens, rock samples (for 
fossils), or microscopic preparations. The fullest possible 
information on the places from which type collections 
came should be provided, most conveniently in the order: 
country, province, county, parish/town, locality name, 
latitude and longitude coordinates, altitude, ecological 
features of the habitat or name of the host, date of collection 
(or isolation), collector’s and (or) isolater’s name, and 
any reference number assigned. Type material should be 
permanently preserved in a publicly accessible herbarium 
or museum, not kept in private collections. A standard 
system of acronyms for referring to reference collections 
exists15, and additions are regularly included in Taxon. 
When possible, accession numbers should be cited with the 
herbarium acronym.

Before 1 January 2007, illustrations were permitted as 
name-bearing types for new non-fossil organisms. That is 
now disallowed, except for microscopic algae and fungi, 
when technical difficulties preclude preservation of a 
specimen in a state that shows its diagnostic features.

Living specimens are not acceptable as nomenclatural 
types, but there is an exception for cultures of algae and fungi 
permanently preserved in a metabolically inactive state, 
such as by lyophilization or stored in liquid nitrogen. When 
living cultures are resurrected from such material, they are 
referred to as ‘ex-type’. Algologists and mycologists should 
be encouraged to deposit duplicate cultures (isotypes) in 
several open-access microbial culture collections; a list of 
such collections with acronyms is provided by Sugawara et 
al.16  

Name changes
Names may change for two kinds of reason: taxonomic, 
because of new scientific evidence on the limits or 
relationships between organisms; or nomenclatural, 
due to the application of the provisions of the Code. 
Nomenclatural changes can arise from the discovery of a 
previously overlooked earlier name for the same organism 
or finding that a name had not fulfilled all requirements 
of valid publication (see above). When new research 
shows that two species that were thought to be separate 
represent a single species, the earliest published name in 
the same rank is generally the one to be used. In order 
to minimize unnecessary name changes, especially for 
well-known organisms, the Code can now conserve 
names that would have to change if the rules were strictly 
applied or reject names that threaten ones already in use. 

Before names are used in a new sense, authors are also 
instructed to endeavour to conserve or reject those found 
to cause problems because they have been misapplied. Such 
proposals have to be published in Taxon and are considered 
and voted on by the pertinent committee(s) (see above). 
A further method of retaining names was introduced for 
fungi at the Melbourne Congress; lists of names of fungi 
can be proposed for protection or rejection en bloc rather 
than individually.

The options for authors and the powers of the committees 
are now so great that it is possible to avoid most potentially 
disadvantageous name changes arising from nomenclatural 
problems.17 Editors and referees should be satisfied that the 
available ways of retaining names currently in use have 
been exhausted before accepting papers that make such 
changes.

It is also good practice to list any newly proposed 
scientific names or other name changes and lecto- or 
neotypifications in each issue or at least volume of the 
journal. This is often done on a separate page and was a 
requirement for journals involved in a trial registration 
system (see below).

Dual nomenclature
The Code has allowed independent scientific names for 
different stages or sporulation types in the life-cycle of 
some groups of fungi, that characterized by the sexual 
stage (teleomorph, abbreviated ‘teleom.’) having priority 
as the name for the species in all its phases. Regulation of 
this practice has been modified several times in different 
editions of the Code and was becoming so complex that 
a decision to abandon this procedure was taken at the 
Melbourne Congress. This step was fuelled by advances 
in molecular phylogenetics, which allows assignation of 
a fungus to a systematic position regardless of whether it 
produces sexual or asexual structures.

This will result in a much more simple system, but 
many names have to be reassessed, as those for types of 
asexual stages now compete on a equal footing with those 
for sexual stage types. In some cases, the asexually typified 
names are better known in the user community, and these 
merit protection. The Melbourne Code introduced a new 
provision for protected and rejected lists of names, and the 
mycological community is just starting to work through 
and commend changes to the Committee for Fungi.

Editors and referees should be aware that the dual 
nomenclatural system has now ended and that from 1 
January 2013 names introduced for different stages of the 
same species will be ruled illegitimate. Citations such as 
‘Aspergillus fumigatus (teleom. Neosartorya fumigata)’ 
should no longer be used, although ‘Aspergillus fumigatus 
(syn. Neosartorya fumigata)’ is acceptable. When an 
author wishes to refer to a particular stage, the practice of 
using phrases such as ‘Stemphylium-morph of Pleospora 
herbarum’ or even less formally ‘stemphylium-morph 
of Pleospora herbarum’ can be commended. For further 
information on this aspect of fungal nomenclature, see 
Hawksworth.18 

The Melbourne Congress also ended the practice of 

using different names for different plant parts of fossils. 
This situation arose as similar structures can occur through 
geological time and not be connected to other plant 
fossils. For example, a Callixylon leaf may not always have 
had an Archaeopteris stem over several millennia. When 
connections are found and interpreted as representing a 
single species, the names allotted to different parts compete 
to provide the correct name for the whole fossil plant. 

Registration
The names of cultivated plant cultivars are controlled by the 
ICNCP and must be registered. This is done by a system of 
international cultivar registration authorities, responsible 
for particular genera or groups of genera, supplemented by 
national statutory plant registration authorities. Details of 
these various authorities and the procedures to be followed 
are provided in that Code.2

It was intended that a registration system for all names 
covered in the ICN would start after the St Louis Congress 
of 1999, but, despite a most successful trial involving 
the cooperation of 119 scientific journals19, this was 
not endorsed by that Congress. The issue was, however, 
resurrected for fungi at the Melbourne Congress and 
approved. From 1 January 2013, in order to be validly 
published, names of fungi must have been assigned a 
unique identifier by a recognized repository.

The Nomenclature Committee for Fungi has recognized 
three repositories to date, which can exchange data in 
real time.20 MycoBank, operating under the aegis of 
the International Mycological Association, has been 
providing this service for authors of fungal names on 
a voluntary basis since 2005. After a paper is accepted 
for publication, key nomenclatural information on any 
new names or combinations is deposited in a web-based 
system by the authors, and a unique numerical identifier 
is allocated. These numbers are cited immediately after the 
introduction of the name, eg ‘MycoBank MB801140’. It is 
not recommended that authors obtain identifiers before 
their paper is accepted, to avoid populating the databases 
with names that will not be published after peer review.

It is anticipated that proposals for systems for the 
registration of plant names will be presented to the 
International Botanical Congress in 2017. 

BioCode and PhyloCode
The International Committee on Bionomenclature, jointly 
established by the International Union of Biological 
Sciences and the International Union of Microbiological 
Societies, published a Draft BioCode, the latest revision of 
which was prepared in 2011.21 The BioCode was adopted as 
a framework by the International Congress of Systematic 
and Evolutionary Biology in Berlin in 2012, and some of its 
provisions and terminology are being incorporated into the 
existing special Codes, such as the ICN. The International 
Committee on Bionomenclature has also published a series 
of preferred terms to facilitate communication among the 
different Codes and the major groups of organisms.22 

The PhyloCode is a concept initiated in the 1990s to 
provide a system of naming clades in phylograms. It is now 

under the aegis of the International Society for Phylogenetic 
Nomenclature, founded in 2004. It is independent of 
the international bodies mandated to deal with the 
nomenclature of different groups of organisms. Its aim is 
to provide a system of hierarchical labels to the numerous 
branch levels that can occur in phylogenetic trees23, but it 
has yet to resolve how species names should be tackled in 
this parallel system.24 While the system has some merit for 
use by specialists, it has not met with general acceptance 
even in the cladistic community, but editors should be 
aware of its existence.
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