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(245-259) Fifteen miscellaneous proposals towards the evolution of a Code 

appropriate to the needs of the 21st century 

D. L. Hawksworthl 

The International code of botanical nomenclature has mostly evolved gradually, 
though at some International Botanical Congresses in a more punctuated manner, 
since 1867 (Perry, 1991). A considerable number of aspects of the Code remain a 
cause for concern because they are either somewhat ambiguous or lagging behind 
contemporary needs of both systematists and users of names (Hawksworth, 1992). 

While many of the most pressing concerns are addressed in proposals to be placed 
before the International Botanical Congress in 1993, not least in those relating to the 
establishment of lists of names in current use (NCU) and procedures for the registra- 
tion of new names, various other changes are desirable in order to allow the Code to 
continue on a progressive evolutionary course. In addition, it has been recognized by 
the International Union of Biological Sciences (IUBS) that there is a need to work 
towards a greater harmonization between aspects of the various Codes of nomencla- 
ture, especially in relation to common problems (Younes, 1992: 68). That evolution 
should thus now increasingly aim to be convergent as well as progressive. 

The following miscellaneous proposals, dealing with seven basic issues, are made 
with the objective of promoting progressive convergence. They include some "old 
chestnuts" which must surely eventually be implemented, and which therefore 
should be re-submitted. 

1. Include Fungi, even if treated in (a) different kingdom(s) 

(245) Change the title of the Code to. "International Code of Botanical and Myco- 
logical Nomenclature". 

(246) Amend the beginning of Pre. 1, to read: "Botany and mycology require a 

precise and simple system of nomenclature to be used in all countries, ..." 

(247) Add a new footnote to Pre. 1, to qualify the term "plants" in line 4: 
"1 In this Code, unless otherwise indicated, the words "botany" and "plant" mean 

any organisms traditionally studied by botanists (see Pre. 7)." 

Fungi are consistently treated by modern authors as belonging to one (or more) 
distinct kingdoms and to be quite independent from green plant groups. Further, as 

fungi are now frequently studied in departments of microbiology rather than of 
botany, they pose a particular problem. The current title can cause confusion to 

microbiologists, especially those working with yeasts, and as evidenced by the inclu- 
sion of yeasts in a recent standard bacterial nomenclatural listing (Moore & Moore, 
1989). 

In addition to making the coverage more explicit, this change would also have the 
effect of making mycologists appreciate that the Code is as much "theirs" as "the 
botanists'." This has become especially important since the separation of Interna- 
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onal Mycological Congresses from International Botanical Congresses in 1971, and 
the consequent declining mycological content of the latter. It might also encourage a 
larger attendance of mycologists at Nomenclature Section meetings. 

2. Clarify the application of the Code to groups formerly treated as plants 

(248) In Principle I, insert "and bacteriological" after "zoological". 

(249) Amend the first sentence of Pre. 7, to read: 
"7. The rules and recommendations apply to all organisms traditionally treated as 
plants (including cyanobacteria or blue-green algael, fungi, slime moulds, chytrids, 
oomycetes, and photosynthetic chromists), whether fossil or non-fossil2." 

A longer explanation of the coverage of the Code is desirable in order to make it 
clear that all groups traditionally regarded as the province of "botanists" or "myco- 
logists" are subject to the provisions of this Code irrespective of the kingdoms to 
which they are currently referred (e.g. blue-green algae to Eubacteria, chytrids to 
Protoctista, oomycetes to Chromista or Heterokonta, slime moulds to Protozoa). This 
would be in line with some of the sentiments expressed by Christensen (1990), but I 
believe the Section will see some value in precluding the necessity to change Codes 
by such a statement. 

The situation with the cyanobacteria was potentially especially destablilizing as 
not a single species name in that group has a name that is accepted as valid under the 
Bacteriological Code. Fortunately, the International Commission on Systematic Bac- 
teriology (ICSB) proposed that names of cyanobacteria validly published as 
blue-green algae should be recognized as having been validly published under the 
Bacteriological Code, and cooperation in the production of a joint "Approved List of 
Cyanobacteria" has been mooted (Whitton, 1992). This proposal would thus be in 
accord with the action proposed by the ICSB. 

Under this proposal, the footnotes would remain as in the present Code. 

3. Allow the use of phylum as an alternative to divisio 

(250) In Art. 3.1, 4.1, 16.1-2, and Rec. 16A.1, insert "or phylum" after "divisio(n)"; 
and in Art. 4.1, 16.1, and Rec. 16A.2, insert "or subphylum" after "subdivisio(n)". 

(251) Add a new Rec. 3A: 
"Rec. 3A.1. In works simultaneously dealing with plants and taxa which are not 
regulated by this Code, it is recommended that the term "phylum" is used in pref- 
erence to "division". 

(252) Add a new Note after Art. 16.1: 
"Note 1. The terms "phylum" and "divisio", and their equivalents in moder lan- 
guages, are treated as referring to one and the same rank. When "phylum" and 
"divisio" are used simultaneously to denote different ranks, this is contrary to Art. 5, 
and the corresponding names are not validly published (Art. 33.4)." 

In almost all contemporary works from student texts to discussions of the relation- 
ships of higher taxa, as most phyla (= divisions) belong to bacteriological and 
zoological groups, "phylum" is used in preference to "division" for the sake of 
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consistency (e.g. Margulis & Schwartz, 1988; Cavalier-Smith, 1991). Indeed, in the 
U.K., the Institute of Biology (Anonymous, 1989) has recommended this practice for 
general use. The use of "division" in works devoted solely to botanical groups 
causes no confusion with students as only the one term need be used (Raven & al., 
1992), but where the whole of biology is considered the switch of terms for botanical 
groups is confusing - especially when phylum is used for former mycological or 
botanical groups now referred to other kingdoms (Raven & Johnson, 1992). 

Mycologists, faced with the problem of wishing to discuss all "fungal" groups 
and their affinities, have independently decided to use "phylum" rather than to 
confusingly switch the rank terms "phylum" and "division" when moving from 
Myxomycota, Oomycota or Chytridiomycota to Ascomycota, Zygomycota, etc., in 
the same work (Barr, 1992; Hawksworth, 1991). 

Arguments for substituting "phylum" for "division" have been presented to the 
Leningrad (Raven & al., 1974), Sydney (Bold & al., 1978), and Berlin (Thomas & 
Raven, 1986) Congresses. The latter proposal received 43.9 % of the vote at the 
Berlin Congress, insufficient for acceptance. A modification to the proposal made 
from the floor by Thomas & Raven (Greuter & al., 1989: 35) was that the two terms 
should be regarded as acceptable alternatives denoting the same taxonomic rank. In 
the absence of the guidance of a mail vote, and in the absence of a proposal to allow 
for the few cases where an author had used the terms to denote different ranks in the 
same work, the modification was rejected. The proposals made above cover such rare 
cases, permit time for a mail ballot, and allow those who wish to do so to continue to 
employ only "division". 

This change is overdue, and merits prompt incorporation into the Code. If it is not 
effected, the Code will be viewed as continuing unnecessarily to complicate the tasks 
of those biology teachers and researchers anxious to follow internationally endorsed 
practices. The reality is that most will regard the Code as out of touch on this issue, 
and so add to the impression of its being an outdated document. The Code should 
respond to needs and not ignore them. 

4. Introduce a new requirementfor type deposition 

(253) Delete Rec. 7A, and add a new sentence at the end of Art. 37.5: 
"After 1 Jan. 1995, the herbarium or institution cited must be publicly or institu- 
tionally owned, have a policy of open access to deposited material by bona fide 
researchers, and be recognized by Index Herbariorum." 

(254) Add a new Rec. 37B: 
"37B.1. Where a botanist is actively working on material in his or her personal 
charge and wishes to designate material as nomenclatural types, in order to comply 
with Art. 37.5 it is recommended that arrangements are made with an appropriate 
herbarium or institution for them to be presented to them and retained by the worker 
as a loan while still required for study." 

As soon as a specimen or other material is designated as the holotype for the name 
of a species or infraspecific taxon, that material immediately becomes a component 
of the information system of biology. To fulfil its role effectively, holotype material 
must be in the public domain, have long-term security, and be accessible to bona fide 
researchers. This proposal would make it mandatory for such material to be de- 
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posited elsewhere than in the personal collections of individual botanists and myco- 
logists. In view of the need for others to have ready access to such materials it is 
important that locations where holotypes are preserved are included in Index herba- 
riorum as that single source includes full postal, telephone and fax details. The 
wording used above deliberately does not preclude deposition in a collection not 
listed in the latest published edition of that work provided that it has been accepted 
for the next (and a unique acronym agreed). 

5. Provide for cultures as types 

(255) Add a new Rec. 7D: 
"7D.3. In cases where the nomenclatural type is a culture permanently preserved in 
a metabolically inactive state (see Art. 9.5), any living isolates obtained from that 
should be referred to as "ex-type", "ex-holotype", "ex-isotype", etc., in order to 
make it clear they are derived from but are not themselves the nomenclatural type." 

(256) Add a voted example after Art. 9.5. 
"Ex. 3. The strain CBS 7351, given as the type of the name Candida populi Hagler 
& al. (Int. J. Syst. Bacteriol. 39: 98, 1989), is acceptable as a nomenclatural type as it 
is permanently preserved in a metabolically inactive state by lyophilization (see also 
Rec. 7D.1)." 

(257) In Rec. 9A, replace the words "reputable culture collection" with: "at least 
two public or institutional culture or genetic resource collections". 

The question of "living types" is an emotive one and considerable attention was 
devoted to this issue at the Second International Mycological Congress in 1977 when 
formal proposals were made (Warmelo, 1979). Proposals on this topic were made 
independently by leading phycologists at about the same time (Lewin & Fogg, 1978). 
However, material that is lyophilized ("freeze-dried") or cryopreserved (i.e. in liquid 
nitrogen at -196?C or in ultralow temperature freezers at -150?C) cannot be con- 
strued as "living" in the strict sense as it is not metabolically active. All that appears 
to be needed to augment the Code is thus an example. This provision is in practice 
only likely to be employed with any frequency in a limited number of genera of 
filamentous fungi, yeasts and unicellular algae. While DNA in air-dried material can 
potentially now be used to address questions of identity, for practical purposes tax- 
onomists working with such groups need to be able to apply lower technologies to 
test assimilation, growth characteristics, enzyme presence and inhibition, and also to 
determine secondary metabolite profiles or carry out host specificity tests. Adoption 
of these proposals will be a major benefit to workers on organisms where cultures are 
crucial to comparative studies, and also remove the uncertainty surrounding names 
where it is unclear whether air-dried cultures or microscopic preparations have been 
preserved. 

6. Limit future homonymy across Codes 

(258) In Principle I, add at the end of the first sentence: "except in certain cases of 
homonymy (see Art. 65.2)"; in Art. 65.1, after "plants" in line 2, insert: "published 
prior to 31 Dec 1999"; and add a new Art. 65.2: 
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"65.2. In order to limit the potential for compounding the confusion between the 
generic names of organisms treated under other Codes, for generic names published 
under the present Code on or after 1 Jan. 2000 a consideration of homonymy must 
take into account names other than those of plants which are either accepted in the 
Approved List of Bacterial Names approved by the International Commission on 
Systematic Bacteriology, or included in any Lists of Names in Use accorded spe- 
cially protected nomenclatural status produced by the International Commission on 
Zoological Nomenclature prior to 31 Dec. 1999." 

Homonyms are one of the main areas which cause difficulty and name changes in 
protistan groups which are moved between kingdoms that are subject to different 
Codes - especially where views between taxonomists differ as to higher category 
placement. Examples are given by Patterson & Larsen (1991). However, the issue is 
a much broader one, as in searching the world's major bibliographic and other 
databases on a "hit" basis and with the establishment of larger thesauri and authority 
files homonymy between organisms covered by different Codes has become more 
visible than ever before and is a cause of increasing frustration and confusion to 
those wishing to access biological information rapidly. The ability of taxonomists to 
even contain this problem reflects on the image of the profession as a whole as it 
reduces the value of its classifications as a medium for unambiguous data exchange. 
While there is no doubt that terms in databases can be included within hierarchies to 
overcome some of these problems, they will continue to cause difficulties for non- 
taxonomists. 

The progression of all Codes towards computerized lists of names with a specially 
protected nomenclatural status means that the prospect of containing this problem 
will become a realistic goal in the foreseeable future. A taxonomist wishing to coin a 
new name will be able to check for any possible protected generic homonyms across 
the Codes before the end of the present decade. 

Adoption of this proposal with such a forward date is proposed now for five 
reasons: (1) to demonstrate to the biological community that taxonomists have recog- 
nized and are determined to contain this problem; (2) to encourage funding agencies 
to support the production and careful checking of lists of names to be protected; (3) 
to allow the Bacteriological and Zoological Codes time to incorporate comparable 
rules before the date proposed; (4) to encourage zoologists to prepare lists com- 
parable to those of botanical generic NCU in the time-frame indicated; and (5) to 
assure protistologists that the existing Codes are aware of and acting to alleviate at 
least some of their current problems with the names of ambiregnal organisms. 

7. Omit reference to lichens, a biological not a systematic group 

(259) In Div. 111.2(5), delete "and Lichens"; and in the title of App. IIIA, section X, 
delete "(including lichen-forming fungi)". 

These two actions would remove a long-standing anomaly in the names of the 
Permanent Committees responsible for different groups covered by the Botanical 
Code, and reinforce the now universally held view that "lichens" are a biological 
and not a systematic group. 

A proposal to this effect made to the Berlin Congress (Hawksworth, 1986) was 
defeated by the Nomenclature Section, even though the Secretary of the Committee 
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for Fungi and Lichens was sympathetic stating that "Since one did not talk about 
Fungi and Agarics, it made little sense to talk about Fungi and Lichens" (Korf in 
Greuter & al., 1989: 195). Since that time, the concept of "lichen" has been re- 
viewed and a workable definition proposed (Hawksworth, 1988). It has also become 
increasingly evident how fluid and varied the biologies involved can be as more 
species are studied in depth. Indeed, many traditional "lichen" genera (especially 
crustose ones) are increasingly being found to include species with different biol- 
ogies. For example, Timdal (1991) has unequivocally demonstrated that Toninia 
includes species which form lichens from the first, species which start out as fungal 
parasites of other lichens and later develop an independent lichenized thallus, and 
fungal species which grow on lichens but are never themselves lichenized (fungal 
parasites and commensals). 

The term "lichen" has already been correctly replaced by the phrase "lichen- 
forming fungi" in all places in the Code where it formerly appeared (i.e. Art. 13.1(d), 
Art. 59.1, and App. LA.X). It is not only inconsistent to retain the term in the title of 
the Committee name, but misleading, as under the Code names given to lichens are 
considered as applying to the fungal component alone (Art. 13.1(d)) and the Com- 
mittee does not treat the names of the photosynthetic partners in lichens which are 
the province of the Committee for Algae. For nomenclatural purposes lichens are just 
fungi, as clearly expounded already by Diehl (1949) when originally proposing the 
wording on which this part of the current Art. 13.1(d) is based! However, the main 
motivation for my pressing for this change is that to talk of "Fungi and Lichens" 
continues the subconscious myth that lichen-forming fungi are somehow inherently 
different from fungi with other biologies. This is blatantly untrue, and I have argued 
elsewhere that this concept of separateness has hampered the progress of the overall 
understanding of fungal taxonomy, phylogeny and biology for almost two centuries 
(Hawksworth, 1988). The Code should not assist in the perpetuation of outdated and 
constraining phraseologies, especially when they are not needed nomenclaturally. 
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