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TAXON VOLUME 17 . APRIL 1968 pp. 109-240 

SYSTEMATIC CATEGORIES FOR CULTIVATED PLANTS * 

C. Jeffrey ** 

Summary 

Though there is no absolute distinction between the systematics of wild and cultivated 
plants, cultivated plants in general do differ in many respects from typical wild species. 
These differences are considered and their implications for the systematics of cultivated 
plants are discussed. It is concluded that while formal botanical categories can successfully 
accomodate both wild and cultivated plants down to the species level (i.e. the level of the 
binomial), they are inapplicable to the infraspecific levels of the systematics of cultivated 
plants. A flexible hierarchal system based on grouping of cultivars is proposed as a practical 
alternative. 

The family Cucurbitaceae contains, like many others, a wide variety of cultivated 

plants, from wild species that may at times be also cultivated, to markedly distinct 

cultigens that may or may not have recognisable wild-growing counterparts. This 
serves to illustrate that there can be no absolute distinction between the systematics 
of wild and cultivated plants. Our system must be able to deal confidently and ade- 

quately with both kinds of plant. 
Nevertheless, typical cultivated plants do differ in many respects from typical wild 

species (Pangalo, 1948) and these differences have important consequences for their 

systematics. The most important difference is that plants in cultivation as a rule do 
not have a natural population structure (Clayton, 1965; Barkley, 1966). Further- 

more, cultivated plants do not occupy natural areas, nor natural habitats, but occupy 
artificial areas, often vastly greater and more varied than those of their wild 

congeners (Hutchinson, 1965). They grow in simple, often monospecific, communities, 
and conditions of growth are more or less modified by man in their favour. The 

intensity and range of variation also tend to be greater in cultivated plants. Cultivated 

plants are not only products of evolution through natural selection in its widest sense 

(Mangelsdorf in Hutchinson, 1965), but also to a large extent of unconscious and 
conscious selection by man (Hawkes, Moss, Simmonds, Walker oral comms.; Whitaker, 
1961). As a consequence, they are often extremely polymorphic; many variants that 
would have been eliminated in the wild by the stabilising action of selection have 
been deliberately maintained by man (Yuzepchuk, 1948). Artificial selection has 
also greatly speeded up rates of evolution in cultivated plants (Barkley, 1966; Correll 
1962; Simmonds, Walker, oral comms.). Thus not only do new variants appear and 

disappear very quickly (Yuzepchuk, 1948), but the variants themselves often undergo 
rapid modification and even the entire gene pool of a cultivated species may be 

subjected to rapid change (Simmonds, 1962a; Barkley, 1966). In addition, cultivation 

may not only bring about a breakdown in allopatry (Simmonds, oral comm.), but 
cause genetic isolating mechanisms that exist in nature to be broken down or 

* A revised version of a paper read to the Systematics Association at its Edinburgh Sym- 
posium, 'The Systematics of Cultivated Plants and Domesticated Animals', 12-13 April, 1967. 
The citation 'oral comm.' as used in this paper refers to communications by other speakers at 
this symposium. 
** The Herbarium, Royal Botanic Gardens, Kew, Surrey, Great Britain. 
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circumvented. Thus, hybridisation and introgression as further sources of variation 
are a marked feature of cultivated plants (Bowden, 1959; Yuzepchuk, 1948; Zhu- 
kovskii 1957, 1964). This is equally true of polyploidy and apomixis (Zhukovskii 
1964, 1965). And as a result of artificial propagation, which is also often apomictic, 
variants, which on account of their inability to reproduce naturally would have no 
systematic importance in wild plants, may come to contribute largely to the numbers 
and variation of a cultivated crop. Finally, similar selection pressures, operating on 
genetically similar but distinct lines, may evoke similar responses in those lines, 
giving rise to parallel variation, the homologous series of Vavilov, a phenomenon by 
no means confined to cultivated plants, but often exhibited by them to a marked 
degree. (Bell in Hutchinson, 1965; Clayton, 1965; Schwanitz, 1966). 

The systematic consequences of the above differences are considerable. Most 
important, it follows that the botanical system of infra-specific classification is not 
applicable to cultivated plants (Pangalo, 1948; Jirasek, 1961; Clayton, 1965). Botan- 
ical infra-specific classification depends upon the formal recognition of natural 
populations of various degrees of distinctness and genetic isolation, and we have seen 
that cultivated plants do not exhibit a natural population structure. Yet whatever 
system, if any, we adopt in its place must be able to deal with a very large amount 
of complex variation amongst entities that are themselves constantly changing. It 
must be flexible enough to accommodate widely differing patterns of variation 
(Simmonds, 1962b) and the different genetic and evolutionary facts that they imply 
(Dodds in Correll, 1962). It must summarize our understanding of variation (Hawkes, 
oral comm.), and to do this must utilize all available criteria, carry as much informa- 
tion as possible and have the greatest predictive value. But at the same time it must 
be simple, easily applied and understood, and of use for the practical purposes of all 
who deal with cultivated plants. 

The first step in the establishment of a possible system is to recognise one or more 
fixed points of reference which can reasonably be accepted by all who are concerned 
with cultivated plants. The most obvious of these is the elementary 'sort' which the 
grower talks about when he discusses and sells his crop. In fact, these 'sorts' have 
been given formal botanical recognition in that the category 'cultivar' has been 
established to contain them. Since it has the required flexibility, being a category of 
purely empirical units unencumbered by any strict biological or taxonomic definition, 
the category cultivar can be adopted and it provides a lower point of reference 
(Jirasek, 1961). 

The higher point of reference can only be that which links cultivated plant 
systematics with wild plant systematics and thus can be none other than the species. 
The species must therefore be accorded the same definition in both cultivated and 
wild plant systematics (Sinskaya, 1948; Bowden, 1959). This can only be done 
satisfactorily by employment of the biotype concept and accordingly the species will 
be defined as that taxonomic category to which are referred those taxonomic units 
each of which is a series of intergrading and interfertile populations of biotypes, 
recognisably distinct from other such series and separated from other such series by 
genetically controlled isolating barriers restricting or preventing interbreeding, and 
to each of which a binomial is given. It is realised, of course, that in practice a 
species is usually what the taxonomist considers, on the evidence available, as most 
probably being such a unit, and no more, but this is merely a result of deficiency of 
data. A common concept of the species is applicable to both wild and cultivated 
plants, and categories such as 'specioid' proposed on this level especially for cultivated 
plants are quite unjustified and must be rejected. Between these two fixed points, the 
categories 'cultivar' and 'species', there must be produced a system that will deal 
adequately with the problems and fulfil the conditions already outlined above. 
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The classification of cultivated plants is difficult (Bell in Hutchinson, 1965). It can 
be accomplished satisfactorily only by means of thorough correlated studies of the 
cytology, genetics, genecology and variation of cultivated plants and their wild 
relatives, by both descriptive and experimental methods (Hylander, 1964; Wagenaar, 
1966; Zhukovskii, 1964). Supplementary data from associated historical and archeol- 
ogical studies also prove invaluable in many cases (Bowden, 1959). The history of 
classification of our most important crops shows that without such studies the clas- 
sification of cultivated plants remains exceedingly unsatisfactory (Dodds in Hut- 
chinson, 1965), and the difficulties of naming many cultivated plants arise to a large 
extent from the lack of such studies on the plants concerned (Hylander, 1964). Never- 
theless, such studies must not be carried out without the co-operation of the classical 
taxonomist. The need for such wide studies, coupled with the traditional reluctance of 
professional taxonomists to concern themselves with cultivated plants (Correll, 1962), 
has often meant that the taxonomy of cultivated plants has been contributed to by 
persons not trained in taxonomy (Correll, 1962). The result has been in many cases 
the publication of numerous invalid and illegitimate names, and the creation of 
numerous taxonomic synonyms (Bowden, 1959; Simmonds, 1962a). This has merely 
produced additional confusion. Another unfortunate result, stemming from the mis- 
interpretation by such persons of the workings of the rules of nomenclature and their 
lack of appreciation of the difference between classification and naming, has been a 
tendency to discredit classical taxonomy in the eyes of many workers concerned with 
cultivated plants. It has accordingly been sometimes upheld (Simmonds, 1962a) that 
botanical nomenclature cannot accommodate complex crops, such as wheats, potatoes 
and bananas. This is not, however, true, inasmuch as formal botanical nomenclature 
can provide unequivocal binomials for these groups, e.g., Triticum aestivum L. for the 
hexaploid wheats, Musa acuminata Colla for all the bananas containing only the A 
genome, Musa X paradisiaca L. (pro spec.) for all bananas containing both A and 
B genomes, Solanum tuberosum L. for all the cultivated potatoes that share a common 
basic heritage (whether diploid, triploid or tetraploid), Cucumis sativus L. for all the 
cucumbers, and so on. On the other hand, formal botanical nomenclature does indeed 
fall down in the infrabinomial region, but this is only to be expected since, as we 
have already seen, the system of classification that it is designed to serve is not 
applicable to cultivated plants at this level. 

The working-out of a system that is applicable has proved difficult and many 
attempts have been made but none of the proposals have achieved universal accept- 
ance. The history of melon (Cucumis melo L.) classification shows good examples of 
such attempts (Grebenscikov, 1953). It may be true that cultivated plants differ from 
one another so greatly in their variation patterns that a formal system applicable to 
all is not only impossible but undesirable, but in practice it seems that some hierarchy 
of infra-specific classification is of value, to bridge the gap between the level of 
entities to which binomials or (in the case of large hybrid complexes the genesis and 
structure of which are unknown) generic uninomials, are given (Hylander, 1964), 
and the level of individual cultivars. 

The judge from the published literature, there seems good agreement that such a 
system should be independent of infra-specific botanical nomenclature, a view which 
we have seen is fully justified. It also seems generally agreed that for the great 
majority of cultivated plants, two taxonomic ranks between cultivar and binomial are 
quite sufficient. To maintain flexibility, the categories of these ranks should not be 
limited by any formal taxonomic or biological definitions but, like the cultivar, 
should contain empirical units, units defined so as best to express the taxonomic 
structure of the crop in question. Finally, the terms used to designate the categories 
must be consistent, clearly distinct from those designating botanical categories, and 
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unambiguous. The most recently proposed and most comprehensive system (Jirasek, 
1966) 1 is unfortunately deficient in all these three respects, and it is obvious that 
a satisfactory system has yet to be devised. It appears necessary to steer a middle 
course between the over-rigid systems proposed by various eastern European botanists 
and the hitherto rather slipshod empiricism of the west. 

The category name cultivar is eminently satisfactory and it should be retained. 
By analogy with this term the categories of higher rank containing the units into 
which the cultivars are grouped should also end in -var; thus endings like -varietas, 
-forma, -typus, -grex and so on which could cause confusion with botanical categories 
are explicitly avoided. For the lower of the two suggested categories between cultivar 
and species I suggest the term provar (approximate synonyms include cultigen, con- 
culta, group, nidus, provarietas, cyclus, and sortotypus), and for the higher, the term 
convar (synonyms include convarietas, cultiplex etc.). Subordinate categories of both 
of these could be employed on occasions when necessary and designated by the prefix 
sub-. 

It is obvious that in different cultivated plants, the units placed in these categories 
would have different biological significance, just as do cultivars, which may, for 
example, be clones, pure lines, F1 hybrids or what you will. Thus, like cultivars, these 
units should be given vernacular, not latin, names, names taken perhaps from the best- 
known cultivar or an important feature of the group concerned. A few examples will 
suffice to show how such a scheme might work. In the cultivated bananas, for 
example, each convar might include all variants on any one polyploid level, each 
subconvar, all variants of a given genetic constitution on that level, and each provar, 
all cultivars forming a morphologically recognisable subgroup, e.g., Musa acuminata 
Colla conv. 'Triploid', prov. 'Cavendish', cv. 'Robusta'; Musa X paradisiaca L. conv. 
'Triploid', subconv. 'Double A, B,' prov. 'Plantain', subprov. 'French Plantain', cv. 
'Wine Plantain'. In the cultivated potatoes each convar might include all variants on 
one polyploid level, and each provar consist of a group of cultivars with common 
morphological and physiological peculiarities, e.g., Solanum tuberosum L. conv. 
'Diploid', prov. 'Phureja', subprov. 'Amarilla'; Solanum tuberosum L. conv. 'Tetra- 
ploid', prov. 'Tuberosum', cv. 'King Edward'. In the melon, all the cultivars are 
diploid and interfertile and so grouping is a matter of convenience. The cultivars 
might be grouped into larger units with common morphological, physiological and 
distributional features, and these in turn into a few major morphological groups, the 
members of which perhaps share a common geographical and evolutionary origin, 
e.g., Cucumis melo L. conv. 'Cantaloupe', prov. 'Cassaba', cv. 'Crenshaw'. And, final- 
ly, in the pumpkin, again with all cultivars diploid and interfertile, the most useful 
primary classification might be into collections of cultivars of similar fruit type, which 
might be grouped further into three main seed-morphological groups which are to 
some extent correlated with geographical distribution, e.g., Cucurbita maxima Lam. 
conv. 'Hubbard', prov. 'Hubbard', cv. 'Arikara'. 

The proposed system thus has sufficient flexibility to summarize adequately our 
knowledge of cultivated plants of widely differing genetic structure. It could express, 
for example, the local development of varietal complexes that characterizes some crops. 
It could demonstrate, for example, the narrow genetic basis of the European barleys, 
all cultivars of which would obviously be referable to a single provar (and also, as 
we have already seen, would be the cultivated European potatoes). It must be 
emphasized, however, that this system is proposed to serve a general-purpose clas- 
sification, and it is obvious that special-purpose classifications may and in fact will 

1 That proposed by Zhukovskii (1967) is better, but this interesting paper appeared too 
late for consideration here. 
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be needed in parallel with it for particular ends (Gilmour, oral comm.). One very 
important example of such a classification, which the taxonomist must also provide, 
is the key for the identification of cultivars, provars and convars. Obviously, we do 
not want to have to count chromosomes, for example, every time before we can make 
an identification, and special-purpose classifications of this kind will obviously 
employ, if possible, more easily observed criteria, chosen for convenience, which 
may be quite unrelated to those important in the general-purpose classification. Three 
words of warning are necessary, however, to those who construct such special-purpose 
classifications. They should clearly state the nature and purpose of their classification; 
they should employ the same basic units - cultivars - as the general-purpose clas- 
sification; and their intermediate groups, if any, unless they be made to coincide 
exactly with the provars and convars of the general-purpose classification, should not 
be designated by these terms but by numbers or informal vernacular terms such as 
group or unit. Only in this way can the possibility of confusion be avoided. 

A problem of classification arises when there exist cultivated and wild plants 
belonging to the same species (as here defined). In the simplest cases, cultivated and 
wild forms are quite identical, and simple use of the binomial can cover both (e.g. 
Cucumis metuliferus Naud.). Slightly more complex are those cases in which there 
exists a wild species with one clearly defined cultigen, or a cultivated species with one 
well-defined wild (or feral) form. More complex still are cases in which there exists 
a number of wild forms on the same polyploid level, which are themselves variable 
and show varying degrees of morphological distinctness and genetic isolation from 
the cultigen, which is itself also polymorphic. And finally, we have the most complex 
cases, as in melons, millets and wheats, where the wild forms exhibit complex 
variation, often paralleling the variation in the cultivated crop, and where it is 
apparent that repeated taking into cultivation, escaping into the wild, and hybridization 
and introgression between wild and cultivated forms have gone on for a long time. 
The wild forms cannot be regarded as ancestral to the cultivated forms, nor as 
simple feral forms - they have in fact evolved alongside the cultivated forms. It is 
important from a practical point of view that cultivated and wild forms should be 
differently designated. One way of achieving this, often advocated, is to give different 
binomials to the wild and cultivated units. However, this not only runs counter to the 
need for a uniform concept of the species, but also conveys no information about the 
evolutionary connexions and close genetic links between the wild and cultivated 
entities. There is nothing in the names as such that makes this clear; consider, e.g. the 
cultigen known as Cucurbita pepo L. and its wild-growing variant C. texana A. Gray; 
when they are referred to by these names, we are told nothing of this relationship. 
One possible solution is to apply the concept of the subspecioid in a modified form 
and use it to divide species containing wild and cultivated forms into two distinct 
units in this category. The name of this category derives from its analogy to the sub- 
species of natural populations, and, inasmuch as gene exchange between wild and 
cultivated variants is usually restricted to a large extent by man, the analogy is not 
a bad one. It is then possible to use a single binomial to denote both wild and 
cultivated forms, thus indicating their close relationship, as the following examples 
will make clear: Cucurbita pepo L. subspd. 'pepo' (cult.); subspd. 'texana' (wild); 
Triticum turgidum L. subspd. 'dicoccoides' (wild forms); subspd. 'turgidum' (cult. 
forms). The subspecioid is proposed here as an additional category, not as a replace- 
ment for the subspecies, and solely for the purpose of distinguishing wild and 
cultivated forms within the same species; subspecies can still be recognised within it 
where desirable. By according subspecioid units latin epithets in single inverted 
commas, it is possible also to bridge nomenclaturally the gap between the systems 
employed for wild and cultivated plants. 
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The systematic categories proposed in this paper for cultivated plants may be 
summarized as follows: 

species 
subspecioid (subspecies) 

convar (subconvar) 
provar (subprovar) 

cultivar 

The left-hand set are proposed as the basic categories, the right-hand as additional ones 
to be used when necessary. The cultivar is the lowest and basic unit, and, as laid down 
by the International Code of Nomenclature for Cultivated Plants, it is an 'atomic' 
unit, further subdivision of which is not permitted. 
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