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The Concept of the Genus "

I. History of the Generic Concept in Botany *

HarrLey Harris BARTLETT

The concept of the genus must be as old as folk science itself. Certainly
we find a nomenclature for plants and animals that is hardly different
from modern scientific nomenclature among many peoples and in many
languages.

It would be quite futile to speculate at too great length about how
generic grouping had its beginnings, but there are two processes that
must have been operative in ancient times just as they are today. (1) With
enlarging experience, people make finer distinctions, and need different
names for newly distinguished entities which have previously been called
by the same original name. The original name becomes generic in its appli-
cation; variously qualified it provides the basis for specific names. Thus
genera are set up by analysis. (2) As language becomes cumbersomely
rich in separate names for closely similar things, there is a tendency toward
grouping or classification under the same name on the basis of newly per-
ceived similarities. Thus genera are set up by synthesis. Many kinds of
grass are so similar that we can hardly believe that the concept “grass”
was not more ancient than the distinction of particular kinds. Here we
have a hypothetical instance of the origin of a folk-science genus by analy-
sis. On the contrary, the generic concept “fern” is a technical one, depend-
ing upon close observation, so when we find a people of relatively low cul-
ture, such as the Batak of Sumatra, defining extremely diverse plants as

1 Papers presented at a Symposium of the Botanical Society of America, Systematic
Section, and the American Society of Plant Taxonomists at Indianapolis, December 29,
1937.

2 Papers from the Department of Botany of the University of Michigan, no. 713.
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“fern” pretty much as the modern botanist does, on the basis of a rela-
tively obscure characteristic, namely, the leaf-borne sporangia, we feel
sure that a genus has been set up by synthesis of things superficially very
unlike.

The grouping of distinguishable but similar kinds into genera seems
always to have been a linguistic necessity if there was to be reasonable
flexibility and precision in the nomenclature of plants and animals. The
flexible and undefined categories genus and species ever sufficed for most
purposes of folk science, and so we find by the analysis of common speech
that only these two are indicated in the plant nomenclature of most
languages.

The scientific concept of the genus is therefore not modern at all. It
did not originate with Linnaeus or with his great predecessor, Tournefort.
Rather, the nomenclatural reforms of both brought the Latin names of
plants back into conformity with the usages of common speech, a con-
formity which had existed in science at the beginning of the sixteenth
century but was gradually lost through the two centuries that intervened
between the German Fathers of Botany and the great reformer, Linnaeus.

Complete scientific systematization of plants and animals has brought
into recognition higher or more inclusive categories than the genus.
Folk science had a vague need for these, and sometimes recognized their
existence, as in instances that will later be briefly alluded to. Nevertheless,
in speaking of the generic concept in folk botany as needing little change
to become essentially the generic concept of modern science, I must of
course guard myself by insisting that the inclusiveness or size of genera,
now as in the past, is less a matter of science than of linguistic preference
and convenience.

Classical botany was folk science. It did not progress far beyond the
gathering together of folk beliefs and practical information. Theophrastus
dealt almost entirely with cultivated plants, and Dioscorides with medicinal
ones, and each systematized the knowledge or belief of his time with regard
to the particular plants that interested him. Although they had no Diosco-
rides to record it, the illiterate barbarians of northern Europe probably
had a folk science and terminology nearly as extensive and useful as that
of Greece or Italy. Contemporaneously, an equivalent folk science would
have been found in Egypt, in Ethiopia, in Palestine, in Persia, in Meso-
potamia. There is, as a matter of fact, a modern interpretation of an old
Babylonian herbal. China has its ancient knowledge of plants with a sur-
viving literary record in a long series of printed Pénts‘ao or herbals dating
back at least to 1100, and based upon folk science hundreds or thousands
of years older. China passed its learning on to Japan, where there was
certainly already a native lore which was grafted upon the Chinese. India
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early had systems of native medicine and associated plant lore which have
come down to the present time partly by way of literature and partly by
way of tradition. Anyone who delves into the beliefs of the peoples of the
East Indies cannot fail to be impressed by the voluminous lore of plants,
comparable in extent and value to that of the classical Greeks or Romans,
and maintained by a nomenclature quite as scientific as the best in European
botany during the time preceding Linnaeus. The New World had devel-
oped its own plant lore, an extensive body indeed in ancient Mexico,
with its associated system of plant names and plant classification.
Wherever we look into the matter, whatever the people or the language,
we find naming and classification of plants, and almost invariably a more
or less well-defined idea of the genus, as the smallest group that almost
everyone might be expected to have the name for in his vocabulary.
It might or might not be subdivided into species.

The idea that the generic concept is a characteristic of folk science
will be found carefully developed in E. L. Greene’s Landmarks of Botanical
History. 1 have carried the development somewhat farther, anxious to
show that the generic idea is concerned in its beginnings with the psychol-
ogy of language, that those beginnings are lost in pre-history, and that
we can only recover some conception of them by the consideration and
comparative study of the plant names of people everywhere.

The tendency to group plants into named genera, so generally charac-
teristic of human thought and language, reflects the fact that there are
not enough different words in the living, current vocabulary of any lan-
guage to supply each closely similar plant with a basically distinctive
name. We, for example, apply the name oak to many different trees, but
so long as we stay in our own proper north-temperate habitat, our generic
feeling for the oaks is true and consistent. As a matter of fact, Greene has
shown that the generic idea “oak,” as held today, was really borrowed by
scientific systematic botany from the folk science of the English pioneer
settlers in temperate America, who extended the English folk concept of
“o0ak” to cover the various widely different American oaks. In the eastern
United States we distinguish white oak, burr oak, chestnut oak, live oak,
scarlet oak, black oak, shingle oak and others, having a perfect binomial
nomenclature for them in English, and, from the literary record, we may
be sure that these designations owe nothing to scientific botany. They
were in use in folk science before the botanists with their imperfect mate-
rials had anywhere nearly as good an idea of the oak species as the English
colonists in the American woods.

In this instance the generic concept came from England, where there
were only a couple of closely allied oaks, and was successfully applied to a
multitude of popularly distinguished species. The botanists had long
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labored under the difficulty of trying to recognize as many genera as
there were Latin words for the few but exceedingly distinct oaks of Europe,
namely, suber, ilex, cerris, robur, and quercus. We have here one example
from folk science of the linguistic advantage of a large genus over several
small genera. The generic concept is a variable thing in popular con-
sciousness, as in science, but probably more uniformly and consistently
applied in the folk science of most countries than in the systematic botany
of the sixteenth and seventeenth centuries. We need have no doubt that
ancient Latin and Greek folk botany, only imperfectly preserved in the
literary record, were much more complete and perfect than the medieval
“scientific” botany which in countries remote from the Mediterranean
basin forced vaguely understood Greek and Latin nomenclature upon
the plants of Germany and other parts of northern Europe. Likewise
we may be sure that the folk science of unsophisticated peasants in almost
any place in Europe, in any period of the Middle Ages, if it had ever
been painstakingly and completely recorded, would have been better, from
the standpoint of system, recognition of natural genera, and nomen-
clature, than the degenerated classical botany of the sophisticated at the
same time.

Beginning with the great German botanists of the sixteenth century,
the more the botanists broke away from the shackles of the completely
decadent literary tradition, the more ready they were to make a beginning
in good systematic botany by translating into Latin the names of plants
that the common man knew, and knew not merely as species but also in
groups, for which there were vernacular generic names. Reverting to the
example drawn from our oaks, the folk botany of the American pioneer
gave botany eventually not only such species concepts as those of Quercus
coccinea, scarlet oak, Quercus imbricaria, shingle oak, and Quercus tinc-
toria, dyer’s oak, but the generic concept implied by the adoption of these
translated names. Many unnatural concepts of the late medieval botanists
in time came to be corrected by adoption of popular concepts that were
better than the quasi-scientific. To jump over several centuries in our argu-
ment, for the sake of driving the point home, it may be pointed out that
Linnaeus, who followed folk botany in the matter of the oaks, followed
pseudo-classical medieval tradition in disregarding it when he made the
classical name Juglans do service for both the walnuts and the newly dis-
covered hickories of the New World. It was not long after the time of
Linnaeus that the popular generic conceptions of “hickory” and “walnut”
superseded his earlier and unnatural forcing of the hickories into Juglans.
The popular generic concepts of “sumac” and “poison-ivy” are now by
way of prevailing over the impossibly inclusive Rhus that many scientists
have held even down to the present. Although it would be absurd to force
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the idea too far, it is clear that folk nomenclature may provide good indi-
cations not only for practical but for scientific generic grouping.

- In whatever race or country we look for it, we find the classificatory
instinct more or less strongly developed, and finding expression in the
grouping of species into genera. There is everywhere a tendency to group
similar species under generic names, and to name the species by using
some linguistic device not unlike the binomial nomenclature of Linnaeus.
There would seem to be a good psychological basis for binomial nomen-
clature. As many basically distinct words will be current in each vernacular
as an intelligent speaker (or better, perhaps, the total of those persons
of diversified experience and occupation who speak a vernacular) can
attach ideas to. These basic plant names are not enough to go around.
Therefore grouping into genera is linguistically and psychologically
inevitable, whether the grouping results from failure to see differences
or from especially keen apprehension of similarities.

Recently I have been giving much attention to the climbing palms of
the Malayan region. Since these plants are very different from each
other in their utilities, it is natural that they should be critically sys-
tematized by the native peoples who live where they grow. Ordinarily
they form, popularly, only a single genus, which may be called rotang
(we get our English word “rattan” from this), or kotang, or uwai. Under
the genus are arrayed the species, hotang soga, hotang djorlang, hotang
sumambu, hotang ahonir, hotang taritting, hotang pahoe and many others,
to cite only part of the names from a single place and dialect." The
distinctions are known to most of the people of the forest, and are based
upon many of the same morphological features that would be utilized in
classification by a trained botanist. Of all the plants called hotang (in the
district of the east coast of Sumatra where I am best acquainted with
people and flora) only one, hotang da ursa, is not a climbing palm, but it is
Flagellaria, a climbing, monocotyledonous plant recognized by the natives
as so different that hotang da ursa is itself treated as a genus. Whereas
any of the climbing palms may be called simply hotang, the Flagellaria
may not be. It must be called by its full name, hotang da ursa. Here we
get an inking of how generic designations of more than one word arose in
other languages.

In these names of the climbing palms we have a paradigm to illustrate
the working of the human mind in arriving at a classification and nomen-
clature of plants. We see the interplay and balance between the limitations
of vocabulary, on the one hand, and comprehension of differences among
a multiplicity of interesting and useful natural objects, on the other. The
number of basically independent words that can be sufficiently utilized to

1 Pardembanan dialect (a sub-Toba dialect) of Asahan, Sumatra.
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be retained in the vocabulary is so much more limited than the objects for
which names are needed that a binomial system develops as a matter of
course. Among the Batak the grouping of inconsequential things is very
inclusive. For instance, “duhut” will do for a wide range of weeds or
herbaceous plants, but scores or hundreds of kinds of duhut that are impor-
tant enough so that they must be talked about have generic and specific
names. Pahu will do as the generic name for almost any fern, but a great
many species and a few restricted genera are recognized. Even such an
aberrant thing as Ceratopteris is recognized as a fern. Saio is Selaginella.
It is recognized that there are several closely similar kinds, but nobody
bothers to give them names. (Until recently the botanists did not, either!)
An inclusive generic name for almost all moss-like plants is lumut. Classifi-
cation of lumut is hardly attempted, but the conspicuous Leucobryum
has a generic name. The condition of moss nomenclature is after all not
so very different from that in scientific systematic botany before Dillenius.
As to plants in general, there is a partial classification, going to genera
or species in hundreds of instances, but leaving many plants unclassified,
regarding which all that the native botanist will say is that they are trees,
herbs, vines, ferns, or mosses. Any very slender sedge is si martihe-tihe,
“the one who passes for tihe” or “the tihe-like one” (tihe being a particu-
lar kind of sedge) and many other designations of this sort are very
broadly but discriminatingly classificatory. Here we have an inkling of
the family concept and a name which is linguistically a reflection of
the same kind of thinking that gave us the botanical family names in
current scientific use. But we are concerned with genera, and must not
digress too far.

To repeat, the generic concept is so useful in classifying knowledge
and has been so logically and extensively applied in various parts of the
world, that to trace its history would be to trace the history of language
and thought itself. All that we can profitably do:by way of tracing the
concept as it is reflected in scientific botanical nomenclature is to review
the status of genera in works of some of the great botanists who preceded
Linnaeus, to show that Linnaeus based his clear concepts of genera largely
upon Tournefort and Plumier, and that his reform in nomenclature was
a reversion to ancient simplicity of speech, and to point out that in the
main the changes that have come about since Linnaeus have been to
define genera as groups of species that do not seem to violate the concep-
tions of natural affinity by descent that were developed by Darwin.

Let us begin with the work of the first of the German Fathers, Brunfels,
whose great herbal was first published in 1532. In discussing his work, I
wish to make an important point clear at the outset, namely, that his
generic names were generally but not always single words. During the
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middle ages the language in common use for learned books was Latin. Latin
has only a small store of original plant names and does not readily lend
itself to the formation of new ones, as Greek does. In Latin, therefore,
many genera had two-word names, and to name a species, by adding a
qualifying term to the generic name, required the use of at least three
words. Brunfels replaced some, but not all, of the confusing two-word
Latin generic names by single words. He left, for instance, the two-word
generic names Sigillum Salomonis, “Solomon’s seal,” and Bursa Pastoris,
“shepherd’s purse.”

Even if Brunfels’ genera are not always such, according to our modern
evolutionary ideas of plant affinities, they often conform exactly to mod-
ern genera, or at least their species belong to the same family. Thus he had
a mallow, which, being in his opinion the true Malva of the ancients, he
called simply Malva, with no qualifying designation, whereas a second
species he called Malva equina, “horse mallow.” In the Latin edition of
his herbal he gives a German nomenclature that corresponds exactly to
the Latin names, namely, Bappelen and Rossbappelen. If, however, we turn
to the German edition, the nomenclature is more in accord with Linnacan
and modern usage. The true Malva is Gaenssbappelen, “goose-mallow,”
and the other is Rossbappelen, “horse-mallow.” We have specific names
made in a Teutonic way by compounding an adjective modifier with the
generic name rather than in the Latin manner, which keeps the words
separate, but the basic idea of qualifying a generic name to make a specific
one is there. Brunfels has examples of both ways, in his German edition.
We do not find complete consistency in Brunfels’ work, but enough to show
that he had the modern idea of the genus, as a group with morphological
similarities, within which the species were grouped. Furthermore, he arrived
at the more modern features of his work by turning German common names,
of the sort just cited, into Latin. The result of necessity resembled the
Linnaean binomial system if the generic name was only a single word, for
then the addition of one qualifying term made a binomial specific name of
quite modern aspect.

We find Helleborus niger, for example, and Plantago major, names
which meant to Brunfels in the year 1532 just what they mean to us now.
One of the most interesting points in connection with Brunfels’ nomen-
clature is that it displays the generic concept quite as definitely in German
as in Latin. A glance through the German edition brings to light such
genera as Seebliim for the water lilies, the species being two, the white and
the yellow. They are separate genera in the eyes of modern botanists, but
in German folk botany, as reflected by common names, they constituted a
genus of two species. We find two primroses, Geel Hymmelschliissel and
Weiss Hymmelschliissel, a perfectly good example of the generic concept
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as well as of binomial nomenclature, and, a few pages farther on, Edler
Augentrost and Weisszer Augentrost. Here, according to modern ideas,
the genera are different but the family is the same. The important point
is that it is quite as characteristic of folk botany as of modern systematic
science to classify to the genus, which is more or less consciously thought
of as the smallest grouping requiring a distinctive name. Within the genus,
if the distinction of several kinds is necessary, a qualifying designation is
used and the whole name becomes a binomial. If there is but one sort within
a genus, no qualifying word is necessary, for the generic name is sufficient.
Brunfels did not try to invent Latin names for plant genera that perhaps
the ancients did not know. He was satisfied to call the little Draba verna
of later botanists merely Gaenssblum, and Adanson, the radical in botani-
cal nomenclature, who did not care whether nomenclature was Latin or
not, took this German name as the valid scientific one for the genus,
attributing it to Brunfels. For another plant that Brunfels found no name
for, not even in German, he was content to say that the name was unknown.
That was equivalent to recognizing its generic distinctness from the other
plants in his herbal, even though he does not go to the length of naming
it. It was the first published record of Anemone nemorosa. There is little
evidence that Brunfels’ botanical knowledge, aside from his efforts to
identify most of his plants with those known to classical writers, was
other than a very intelligent sifting of current folk botany. His definite
attempts at classifying similar plants into genera we may think of as
expressing the natural tendency of Germanic thought and language. His
recording of what appears to be genuine folk science represented an
immense improvement over the debased travesty of classical botany which,
constantly vitiated by gross error, superstition and fraud, had reached an
unbelievably low level in some of the works of the type of the Hortus
Sanitatis.

This glimpse at Brunfels’ simple and practical generic ideas and ter-
minology must suffice for his century. Unfortunately many of his suc-
cessors continued in vain the process of trying to squeeze plants totally
unknown into old genera, with the result that the simplicity and clarity
of Brunfels’ work soon disappeared. Scientific botany became more and
more involved. The generic idea, so clear in most folk botany, became less
so, and specific names, long and rambling ones, did not necessarily incor-
porate the generic name at all.

In 1623 the learned Caspar Bauhin published his Pinax Theatri
Botanici, a work on which he spent forty laborious years. It was an index
to all plants known up to his time, listing all the supposed synonymy.
As the title indicates, it was but a prepublication of the index to a most
ambitious work, the Theatrum Botanicum, of which Book I, treating



19401 BARTLETT: HISTORY OF GENUS CONCEPT 357
“grasses,” was the only part that was complete at the time of his death,
and which was actually published in 1658 by his son. There is also a Pro-
dromus Theatri- Botanici, published in 1620, including only preliminary
descriptions of the undescribed species detected by Bauhin during his long
botanical career. The three works together are an excellent source of
information on the status of the generic concept at the beginning of the
seventeenth century. ,

Bauhin’s Pinaxr says that Dioscorides and Pliny made four genera
of grasses, whereas later botanists made many. These later “genera,”
to take a couple at random, are such as the following: Gramen caninum
(comprehending species that Linnaeus later put into T'riticum, Poa,
Agrostis, Aira, and Cenchrus) and Gramen junceum et spicatum (includ-
ing Linnaean species of Festuca, Aira, Juncus, Scirpus, Carex, and T'ri-
glochin). Such genera are not so good, on the whole, as some of Bauhin’s
predecessors nearly a hundred years before would have made, and the
generic concepts and nomenclature have become vastly complicated, but
we must bear in mind that Bauhin was primarily indexing rather than
reforming. Taking a typical case, that of Cyperus, he says that the
species may be bitter, or they may be sweet (and edible). A bitter Cyperus
may be either odorous or inodorous, and some part of it may be either
round or long. So he divides Cyperus into five genera, with the polynomials
Cyperus rotundus odoratus, Cyperus rotundus inodorus, Cyperus longus
inodorus, and Cyperus esculentus. The assemblage as a whole includes a
medley of types, Linnaean species of Cyperus, Carex, Schoenus, Scirpus,
these all Cyperaceae, but with them also Dorstenia in the Moraceae.
Obviously there was only a vague idea of any morphological criterion of a
genus in Bauhin’s mind. As to his nomenclature, there are many instances,
perhaps a majority, in which the generic name is incorporated at the begin-
ning into the name of the species, as for instance, most of the species of
the genus Gramen caninum, two of which are Gramen caninum, supinum
minus, and Gramen caninum maritimum spicatum. Another species of the
same Bauhinian genus, however, is Gramen murorum radice repente. Here
there is nothing in the name to indicate that the plant belongs to the genus
Gramen caninum. Then there are many instances in which the name for a
segregated genus is a condensation of the polynomial name of a species.
Thus the two species of the genus Cyperus esculentus are Cyperus rotundus
esculentus angustifolius and Cyperus rotundus esculentus latifolius.

The casual reader of Bauhin might too hastily conclude from the chap-
ter headings that his real genera were not the groups, often with binomial
and trinomial designations, which are divided into numbered species, but
rather the larger categories with monomial designation that head the
chapters. It is quite true that some of the genera do indeed have one-word
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names, which are used also as chapter headings, but more often this is not
so. For instance, Bauhin says that it is possible to reduce the orchids to
the five genera which he calls (1) Cynorchis, including a subgenus (although
he nowhere uses this term) Cynorchis militaris, (2) Testiculus morionis,
which he immediately changes to Orchis Morio, (3) Orchis foetida,
(4) Orchis Serapias, and (5) Testiculus odoratus. By the time he gets
to the actual treatment of the fifth it appears as Monorchis et Triorchis.
Aside from a few specific names that begin as we would expect with the
generic name, we find some species under each whose long names give no
clue to the genus under which they are placed. Thus under Cynorchis we
find names beginning with Orchis and Chamaeorchis; under Orchis Morio
are Orchis flore nudi hominis effigiem repraesentans, mas [et foemina]
and Orchis flore simiam referens; under the genus Orchis foetida are species
with names such as Orchis odore hirci minor; under Orchis Serapias no
names begin thus ; under Monorchis et Triorchis (treated, if we may judge
by the numbering of the species, as a single genus) the specific names
begin with Orchis, T'riorchis, and Chamaeorchis.

In the work of Caspar Bauhin, therefore, the generic concept in botani-
cal classification has become almost wholly divorced from language. The
names of species need have nothing whatever to do with the genera to
which the species belong. Not one of the phrase names which he retains or
proposes for the species of Curcuma refers to the genus, and such as
Cyperi genus ex India and Crocum indicum proposuit Garcias, foliis milii
magoribus: et Acosta, folits Orchidis Serapiae dictae majoribus latiori-
busque, give an altogether wrong indication of relationship, for a Curcuma
can neither be a Cyperus nor a Crocus according to Bauhin’s own classifica-
tion. The name of a species by Bauhin’s time has become something that
need not indicate any genus and may even indicate a genus from which
the species is excluded. A name is merely a name, not necessarily indi-
cating generic affinity at all, and knowing where species belong has become
merely a feat of memory. Truly simple generic grouping, as found in folk
botany and reflected in language, had been lost, by the time of Bauhin’s
Pinax, in a maze of complexity and obscurity.

Matters did not greatly improve until drastic reforms were instituted
by Tournefort about 1700. He restored the generic concept to simplicity
and utility, and in conventional botanical history is the originator of
genera. Of course he was not, but he certainly wrought a revolution in
the jumbled botany that he found, turning chaos into order.

From the fact that Tournefort referred all the plants he knew to
definite genera, it might be assumed that he had a well-defined underlying
philosophy which enabled him to judge of what constituted a genus. He
did have, and it is worth while to look into it, as he expounded it in the
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famous Isagoge in Rem Herbariam which forms the introduction to his
Institutiones Rei Herbariae.

In the first place he shows that plants generally have roots, stems,
leaves, flowers, fruits, and seeds. There may be other parts, and at least
five may generally be considered in establishing a genus, for most plants
have that many, although some lack stems, some lack leaves, and some
lack flowers.

It is of no use, he says, to require close correspondence in as many as
five parts, in the species of a genus. There are not many genera with
species closely similar in roots, leaves, stems, flowers, and seeds. For
instance there are species of Ranunculus with tuberous roots, others with
fibrous, still others with grumose. The leaves of species in this same genus
resemble those of Aconitum, of grass, of rue, or of other plants, so one
cannot even demand correspondence in four parts.

Suppose correspondence in only one part is required. Then, he says,
we can’t often arrive at good genera. The leaves alone would not do as a
criterion, for then to Plantago would have to be added all the plants with
leaves like those of plantain, such as the genus Plantago aquatica, and
the species Ranunculus Plantaginis folio. (Note that Tournefort keeps
binomial generic names, such as Plantago aquatica (now Alisma), Lilium
Convallium (now Convallaria), Primula veris, Ruta muraria, and a few
others.) Such a genus as Plantago, defined by leaves alone, would make
botanists laugh, Tournefort says. So would one based upon leaves like
those of Aconitum, for it would contain species of Ranunculus, Geranium,
and other genera. Flower form alone as a criterion would be no better, for
then, he observes, we would get a jumble of such things as Cucurbita,
Convolvulus, and Campanula in the same genus; nothing could be more
inept than such a composite. Likewise all the umbelliferous plants would
fall together, and an equal infelicity would result from dumping into one
genus all plants with papilionaceous flowers. Without laboring through
this part of his argument further we may state his conclusion that simi-
larity in two or three parts is all that is generally necessary.

Next he proceeds to show that roots and leaves together will not
suffice, nor roots and flowers, nor roots and fruits. However, similarity
in flowers and fruits will make the best criterion of a genus. This con-
clusion he proceeds to justify by saying that no one who looked at it in
flower and fruit could deny the name Viola to Herba Trinitatis of Fuchs.
The lack of conformity of its leaves and stems with those of Viola vulgaris
need not disturb us, any more than the conformity of the leaves of the
latter with Asarum would lead us to put it into the same genus with
Asarum. He depends upon conformity of flowers and fruit as the basis
for deciding what shall go into Viola, not leaves and stems, as Caspar
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Bauhin does in the Pinax. “Good God,” says he, “what a lot of things have
come out of Africa in the last few years, in their foliage looking like
Malva, Alchemilla, Myrrh, Coriander, Aquilegia, Uva crispa, and what
not, but every one, by overwhelming consensus of botanical opinion, some
sort of a Geranium !’

Tournefort grants that any rule of thumb may be too rigidly applied,
however, and so he will make exceptions when he likes, in order to main-
tain such natural genera as Castanea, distinctive by what he calls its
echinate calyx. So there will be genera of two orders of distinctness, which
he will call genera of the first and second order, respectively. Of the first,
defined by conformity of flowers and fruits, Aconitum, Ranunculus, Rosa,
and Viola may serve as examples. Of the second order an example is
Bulbocastanum, which differs only in its tuber, he says, from- several
genera of umbellifers. Lilium is maintained as distinct from Twlipa and
Corona Imperialis by its “roots” being made up of scales, whereas the
related genera have tunicated “roots.” It is necessary to use characteristics
derived from the position of the leaves to distinguish Abies, Pinus, and
Lariz. The tubular peduncle may suffice to separate Dens Leonis as a
genus from Hieracium. As a final example, showing how far Tournefort
was willing to go as a generic splitter, putting most moderns to shame,
he says that sometimes the bark alone will do as a generic distinction, and
he forthwith follows the ancients in setting up Suber, the cork oak, as
generically distinet from Ilex, the live oak, and both as distinet from
Quercus!

Tournefort expresses his opinion of his English contemporary, Mori-
son, in an ungentle dig when he says that botany is being involved in a new
fog by those who maintain that great genera are not to be split into smaller
genera, but, rather, are to be divided into minor genera (subgenera). He
cites Morison’s polynomially designated subgenera of Onobrychis, namely,
(1) Omnobrychis scilicet siliquis articulatis et asperis, (2) Onobrychis
siliquis echinatis, cristatis et spicatis, and (3) Onobrychis siliquis echinatis,
sed in capitulum congestis, Platani pilularum modo. Of what use, he asks,
is a name which has to do service for such diverse things? If his own defini-
tions are too narrow, if, for instance, someone protests his definition of
Mandragora on the ground that it requires that Mandragora have a
monopetalous (i.e., gamopetalous) corolla, whereas there is a polypetalous
Mandragora, he retorts that if such a polypetalous plant occurs there
is no doubt that a new genus ought to be established, as he has often, in
fact, established other new genera.

Tournefort’s idea of the full names of species of plants is of no little
interest. He says they are, after a fashion, definitions. First comes the
name of the genus, and then the words expressing the distinctions of the
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species. As we have seen, he carries on some old binomial generic names,
but most names of genera are single words. He commends Caspar Bauhin
for certain neat, brief, elegant, euphonious specific names that better invite
to the study of plants than repel. Such are Ranunculus nemorosus vel
silvaticus, folio rotundo, and Ranunculus pratensis erectus, acris. To be
condemned, he says, are Morison and Breynius, whose specific names can
hardly be uttered with one breath, and go two or three times across the
printed page. One excellent reason for small genera, Tournefort says, is
that the concept of the small genus comprehends more that is common to
all the species, so that the names of the latter may be brief and sonorous.
Better to propose new genera with audacity than to force species into
places where they do not fit. If genera thus constituted for single species
appear superfluous, don’t worry about the matter ; exploration will sooner
or later turn up others.

Tournefort’s ideas of genera were clearly pragmatic in the extreme. If
new generic names would be conducive to understanding the nature and
affinities of plants, he had no scruples about establishing them. Neverthe-
less he did not do so thoughtlessly or without good reason. His criteria
were generally well considered, and few of his generic propositions failed,
in the long run, to win the approval of Linnaeus and his successors.

Linnaeus wrote of Tournefort’s contemporary, Father Plumier:
“Standing forth among all travellers as the greatest, he discovered more
than 900 new plants and referred all of them to definite genera. Would
that we could have more Plumiers!” This was in reference to Plumier’s
Nowa Plantarum Americanarum Genera, of 1703, and is almost the only
reference to genera in the Bibliotheca Botanica of Linnaeus.

Linnaeus generally accepted the genera established by Tournefort
and Plumier, and gave all genera single names, generally very well chosen.
Apropos of names, in his quaint classification of botanical authors, he
provided for ‘“Nomenclatores Criciti,” those who would teach how to
construct generic and specific names correctly. Of these useful persons he
admitted that none had yet written on this subject and then modestly listed
himself as the only one there was! The sweeping reform of nomenclature
which he later initiated more than justified his confidence in himself.

In Linnaeus’ Fundamenta Botanica he laid down the fundamental
principle that the genus and species are entities of nature. This concep-
tion has been denied by some, but it has clearly been and still is the basic
belief of most systematic botanists. It guided Tournefort, then Linnaeus
and his followers in grouping as genera those species of plants which seem
most similar to one another. Close morphological similarity, in fact, was
interpreted by Linnaeus as signifying real genetic relationship. He said
himself that no true genus was other than a natural genus, and he even-
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tually proposed a theory by which he brought into logical agreement two
at first glance incompatible beliefs, that plants are all interrelated by
descent, and that species were produced by special creation. I have else-
where called attention to the curious doctrine, which Linnaeus made public
relatively late in his career, according to which it was postulated that
fundamentally distinct types, produced in the beginning by fiat, hybridized
by miraculous intervention in an orderly manner in all possible combina-
tions, which process was repeated by the primary hybrids and then again
by the secondary, until the genera and the species were produced. He said
that the morphological combinations, if botanists were keen enough to
interpret them, would indicate the true genera. We must recognize that
Linnaeus was a forerunner of Darwin to the extent that he believed in
the relationship of species and genera by descent. :

The constantly more refined methods of systematic botany and the
doctrine of evolution, toward which Linnaeus groped, have given new
meaning, since the publication of Darwin’s epochal Origin of Species,
to the Linnaean conception “entity of nature.” Nevertheless, the majority
of modern systematists, still mainly concerned, as Linnaeus was, with
morphological criteria, continue to approve the generic concepts of Lin-
naeus. He himself, approving in general the concepts of Plumier and
Tournefort, by the uniform application of the binomial system, restored
to Latin botanical nomenclature the simplicity and intelligibility of com-
mon speech. Forgetting that large genera may be quite as truly “entities of
nature” as small ones, some modern botanists are making far too fine
generic segregations, in violation of evidence that too many basically dif-
ferent words for similar things cannot be borne in mind and fall into disuse,
and that from a practical standpoint too many names and too many
genera obscure rather than elucidate relationships. Just as we quite
naturally accept the conclusion that the concept of genus in folk botany
was often too broad, and had to be narrowed, so it is quite inevitable that
botanists shall continue to accept new generic segregations whenever it
appears from increased knowledge and new appraisal of characters that
old genera are not natural entities. But that there is any need for a gen-
eral change in the generic concept, from the standpoint of inclusiveness,
we may deny. A large genus may be quite as “natural” as a small one, and
from a practical and linguistic standpoint may be a far more useful
concept.

ANN ArBor, MicHiGAN
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II. A Survey of Modern Opinion

Epcar ANDERsoON

When I was originally asked to speak on genera from the viewpoint
of cytogenetics, I replied that on this problem genetics could contribute
nothing and cytology very little. The chief technique of genetics is to
cross individuals and from the appearance of their progeny to make
inferences as to the germplasms of the two individuals. Very few genera
can be crossed and no exhaustive studies of the progeny have been made
in the few exceptional cases which were semi-fertile. The chief technique
of cytology is to make direct observations on the germplasm. This tech-
nique is obviously applicable to the study of generic differences but to
yield significant results it would have to be applied in various families of
the flowering plants and completely correlated with a taxonomic investiga-
tion of the same genera. Most of the cytological evidence compiled up
to the present time has been assembled by cytologists who were quite
innocent of any taxonomic training or insight and their data cannot
therefore be used for this purpose. The few projects which are now under
way (notably those of Babcock and Stebbins, 1937, on the Crepidinae and
Clausen and Keck, 1933, on the Madinae) are as yet too incomplete and
too restricted to permit effective generalizations.

Since, for the above reasons, it seemed to me that genera could not
be discussed from the viewpoint of cytogenetics, I asked to be allowed
to investigate them in another way. We may think of genera in two quite
different ways, (1) as biological units, that is as gross discontinuities in
organic nature, or (2) as cataloguing devices used by systematists. These
two concepts are overlapping. Such a distinction may even be unwelcome
to many biologists ; it will, however, be a useful expedient in the following
discussion.

It seemed to me that if one could not yet investigate genera as they
may or may not exist in nature, he might at least learn something about
them as they exist in the minds of taxonomists. This 1 set out to do by
framing a questionnaire which would indicate something of the differences
of opinion among modern taxonomists. With the help of preliminary dis-
cussions with Dr. J. M. Greenman and Dr. C. L. Hitchcock (who are,
however, to be absolved from any responsibility) the following question-
naire was prepared and sent out to fifty taxonomists with whose work I
was personally acquainted. The list was representative and for reasons
which will be apparent below, was purposely devised to include monog-
raphers, plant geographers, and students of floristics.

363
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For the symposium on Genera I am attempting to find the opinion of pres-
ent day taxonomists. Will you, therefore, be kind enough to fill out the follow-
ing questionnaire? A stamped, addressed envelope is enclosed for your reply.
If you are unable to fill out the questionnaire will you at least indicate here
your reason for not doing so?

() I am too busy. ( ) I feel the questions are trivial.
( ) I am out of sympathy with any such investigation.

Question No. I.

Which in your opinion is the more natural unit among the flowering plants,
the genus or the species? (i.e., which of the two more often reflects an actual
discontinuity in organic nature.)

() The genus is the more natural unit. ( ) The speéies is the more
natural unit. ( ) I have no opinion on the subject. ( ) I think the
question as phrased above is meaningless. ( ) I do not understand the
question as phrased above.

Question No. II.

If genera are more clearly marked than species this may be due to either
or both of two quite different processes: 4. Genera may originate in the same
way as species and achieve their greater distinctness by the disappearance of
more intermediates. B. Genera may originate in a different way from species;
i.e., it is conceivably possible that there are different forces which have
operated in the origin of genera. If “A” has been the chief method by which
genera have originated then the morphological differences between genera,
though greater than those between species, should be the same sort of differ-
ences. If “B” has been the chief method then we might expect generic differ-
ences to be of another kind from specific differences. In the light of the above
discussion will you indicate your opinion below? Check more than one space
if you wish.

() Generic differences are of the same kind as specific differences

though they may be greater. ( ) Generic differences are of a different

kind from specific differences. ( ) I have no clear opinion on the sub-
jeet. () I do not think the statement has any meaning. ( ) In my
opinion the statement is obscure.

Question No. I11.

In an attempt to avoid misinterpretation the same idea has been phrased
in another manner. Please check your reaction to the following statement:
Generic differences could be compounded from specific differences.

() Yes. () No. ( ) Question meaningless. ( ) Question obscure.
( ) No opinion on the subject.
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To those who care for it a tabulated summary of the replies will be mailed.
If you would like such a summary please make a check in the following

space ().

The response to the questionnaire was most gratifying (Table 2).
Practically all in the group checked their responses and a considerable
number amplified the questionnaire with a discussion of the points which
had been raised. It was immediately apparent that there was a very con-
siderable relation between interest in the questionnaire and the age of
the person replying. Among the younger men such expressions as “I .am
looking forward to this symposium” or “I have discussed your questions at
length with such and such a colleague and they have stimulated an inter-
esting discussion” were common. Many of the older botanists, on the other
hand, answered with reluctance or expressed doubt as to the wisdom of the
enterprise. By grading interest in four objective classes it is even possible
to demonstrate this correlation in tabular form (‘Table 1). It is one

TABLE 1

Correlation between interest in the questionnaire and the age of those replying.

UNDER 40 TO OVER

140 55 35

Not in sympathy with questionnaire ......................... 2
Replied without comment ................. ... ..o 2 7 7
Replied with additional comment ........................... 6 5
Replied and also expressed interest in questionnaire ......... 12 1 - 1

thing to demonstrate a correlation and another thing to interpret it cor-
rectly. In this case several factors are probably responsible for the correla-
tion. Certain of the younger men might have been deferential towards the
project, since I was older and presumably wiser. And for the same reason
those older than I might have had less tolerance for a novel project by
a much younger man. It is also undoubtedly true that the genus problem
is so complex, and requires such a long apprenticeship, that few young
biologists have enough experience to discuss it intelligently. The older men
were experienced enough to realize this fact and to realize the complexity
of the problem. One of this group wrote me as follows, and I quote his
remarks because I find myself very much in sympathy with this point of
view: “Your circular letter of August 26th does not arouse any warmth
within me. All the questions you raise are purely speculative, and in the
present state of our knowledge they cannot be answered. These problems
work themselves out practically for each publishing taxonomist, and a
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fair agreement has been reached as to the limits of genera and the limits
of species without much reference to philosophical considerations. Dis-
cussion of such problems is likely to be made by persons who have no
taxonomic training and the conclusions would be of little practical value.
Probably I should not take the time to read them. Persons who have no
actual contact in the diagnosis of species are likely to want definitions of
what a species is. The taxonomist does not raise the question in that way,
but meets each case as it come to him. Perhaps in a century or so from
now we shall be able to approach such problems with sufficient knowledge
to make the conclusions significant.”

TABLE 2

Summary of 48 replies to questionnaire.

QUE-TION I
Genus the more natural unit ......... ... e 26
Species the more natural unit ......... .. . 8
Sometimes one, sometimes the other .......... ... ... . ... . . . ., 11
No opinion ...... ... i e 1
Question meaningless ........... .. i e 2

QUESTION I1

Genera originate in the same way as species ............... ... ... .o 31
Genera may originate in a different way ............ .. ..o i, 4
Genera may originate in same or in a different way .............. ... ... .l 9
NO OPINION .ot i 4

In my opinion there is another, and more important reason for the
correlation between age and interest. Many of our younger taxonomists
have a different biological training from the older generations. Conse-
quently they have a different attitude towards taxonomic work and that
difference is reflected in the correlation shown in Table 1.

A large proportion of the replies warned me that I would find great
differences of opinion on these questions. In the face of such statements
it is particularly interesting that of the fifty replies received twenty-one
were absolutely identical. A considerable proportion of the remainder
differed only in one detail or another. Apparently therefore there is more
agreement among modern taxonomists than they themselves realize. This
orthodox point of view revealed by the questionnaire is that genera are on
the average more natural units than species, that they originate in the
same way as species and that generic differences could be compounded
from specific differences.

The replies were then studied to see if there was any obvious correla-
tion between the above point of view and the experience of the botanists
who held it. Since there seemed to be a connection between monographic
experience and “orthodoxy” an attempt was made to group the replies with
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reference to the monographic experience of those replying. For this pur-
pose it would have been ideal to have had twenty-five replies from botanists
who had done nothing but monographic work and twenty-five from those
who had done no monographic work whatever. Unfortunately there was
no such clear cleavage and we had to content ourselves with selecting the
following two groups, which have been called “monographers” and “non-
monographers” to simplify Table 3 and its discussion. It would be more
truthful to refer to the first group as “taxonomists whose experience
has been rather exclusively in monographic work” and to the second as
“taxonomists who are not monographers or who have had extensive expe-
rience in other biological disciplines.”

Group I. “Monographers.”

Blake, Epling, Fosberg, Gleason, Goodman, Greenman, Hitch>cock, Hopkins,
Johnston, Kearney, Munz, Ownbey, Pennell, Rosendahl, Sherff, Wright Smith,
Lyman Smith, Svenson, L. O. Williams, Woodson, Yuncker.

Group II. “Non-monographers.”

Anderson, Babcock, Camp, Cory, Deam, Hermann, Howell, Kinsey, Matt-
feld, Merrill, Muenscher, Miintzing, Nelson, Palmer, Raup, Stebbins, Steere,
Steyermark, Stockwell, Weatherby, Wiegand.

The replies of these two groups are tabulated in Table 3. It will be
seen that even though the distinction between the two groups is somewhat
imperfect there is a decided correlation. T'wo-thirds of the monographers
are “orthodox” but less than one-third of the non-monographers.

TABLE 3

Correlation between monographic experience and “orthodox” opinion in regard to genera.
Further explanation in the text.

UNORTHODOX ORTHODOX

Monographers ......... .ot e 14 7
Non-monographers ...............ooiiiiiiiiiiiiiiiie 6 15

SUMMARY

It should again be emphasized that the results of this investigation have
probably little or no bearing on the question of genera as they may or
may not exist as evolutionary units. The aim of the investigation was to
ascertain something about genera as they exist in the minds of taxonomists.
For a representative group of 50 taxonomists the following facts were
established.

(1) There is a perceptible correlation between age and interest in dis-
cussing such concepts as genera. In part, at least, this probably reflects a
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changing attitude towards taxonomic work. (2) Nearly one-half of those
interviewed gave identical replies to the whole set of questions. (3) There
is a very strong correlation betwcen monographic experience and the
tendency to the point of view that genera are more natural groups than
species, that they originate in the same way, achieving their greater dis-
continuity by the disappearance of more intermediates.

CONCLUSIONS

The results reported above and the various comments, which accom-
panied the replies, lead me to conclude that much taxonomic work is
strongly colored by a widely accepted hypothesis. The notion that individ-
ual differences are gradually built up into varietal, and these progressively
into differences of specific and generic rank is so logical that it has, con-
sciously or unconsciously, been accepted by many taxonomists as absolute
dogma. More than one systematist in replying to the questionnaire
expressed astonishment that one might even consider evolutionary forces
which would lead to the separation of genera but which would not operate
in the formation of species. Yet by experimental analysis we already know
of various quite different isolating mechanisms of evolutionary importance
(Dobzhansky, 1987). It is scarcely credible that there are not others still
to be discovered. We already know of mechanisms which may operate in
the deployment of subgenera but may not in the deployment of species.
It is already possible to indicate species which are separated by evolution-
ary forces different from those forming varieties within the same species
(Anderson, 1936). The patterns of evolution are too complicated and too
various for the universal application of any simple phylogenetic hypothesis.

For such reasons as these I find myself in sympathy with those who
dissented from the “orthodox” view reported above. In my opinion it would
be well if monographers could approach their work with minds unpreju-
diced by evolutionary theories. We are so certain of the fact of evolution
that we are prone to forget how little we know about the forces behind it.
Personally I find myself in complete agreement with the following com-
ment which was appended to one of the replies.

“It looks to me as if you were trying to generalize on the assumption
that there is a basic uniformity in taxonomic groups. There is nothing of
the sort. Taxonomy is only a glorified guess—an attempt to construct
a cross-section of lines of descent in a form intelligible to the human mind.
It always contains two variable quantities—the plasticity of animate
nature and the differing points of view of the people who work at it. You
can generalize successfully, if at all, only by keeping these facts constantly
in mind. I suspect that the situation is best expressed by the old aphorism:
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the only general rule is that there is no general rule. Therein lies the fas-
cination of taxonomy for those who like it. It is not a matter of mechani-
cally applying a universal set of categories to given groups of facts. Each
group one tackles presents a fresh and original problem; for each, one
has to work out anew the method by which he may best achieve that trans-
forming of confusion into order which is the great satisfaction of pure
taxonomy.”

Nore:—When replies to the questionnaire arrived, I realized that there had come
into my keeping, material which was of extraordinary biological interest and which
would be of increasing importance in the future. I am accordingly having the replies
bound, together with their accompanying letters, and deposited in the library of the
Missouri Botanical Garden.

Tue Missourt BoranicaL GARDEN AND WASHINGTON UNIVERSITY
St. Louis, Missouri
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ITI. Genera from the Standpoint of Morphology

J. M. GREENMAN

My concept of the genus has been formed through a practical expe-
rience in the field of taxonomy extending over a relatively long period of
years. It has developed gradually, but it was first formulated when influ-
ences brought to bear were on the whole conservative. I learned from my
teachers of biology, from my associates, and from my own observations,
that a genus is a taxonomic category consisting of one or more related
species, and that a group of allied genera constitute a family.

In simple terms then, but in degrees of diminishing importance, there
is the family, the genus, the species, and the variety. Other categories
may be interpolated if thereby clarity and convenience be enhanced.

Thus, classification is fundamentally a practical arrangement for
convenience—a means to an end. In other words it furnishes a ready instru-
ment for identifying any given plant and placing it in its proper pigeon-
hole. Little thought was given to any underlying principle or philosophy
concerning the classification. And I fancy that some botanists of today
look upon classification, or taxonomy, as being only such a mechanical
device. The basis of our present system of classification is quite another
thing, and it is of fundamental importance. It is the result of the experience
of many generations; and it rests primarily on comparative morphology.
Moreover, there is a definite philosophical principle underlying the sys-
tem, namely, the arrangement of the larger categories in such a manner
as to indicate, through comparative morphology, their genetic relation-
ships and to some extent their probable phylogeny.

No one now claims, no one has ever claimed, that the present system
of classification, namely, the one elaborated by Engler and Prantl, is per-
fect and final; but, that on the whole it expresses better than any other
system of classification previously or since proposed a relatively natural
grouping of plants in accordance with our present knowledge of them.

Of the taxonomic categories mentioned above, namely, family, genus,
species, and variety, each category may vary to a considerable extent in
accordance with individual interpretation. That is the personal element
which has always been a factor and probably always will be so long as
the subject remains a dynamic one; but, even so there is almost always
a universal understanding as to what is meant by a generic category.

However, it is important to bear in mind that the concept of the genus,
as well as the species, may vary not only with the individual’s interpreta-
tion, but it may vary more or less in accordance with the trend of the
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times. This is perfectly natural, since we are all influenced to a greater
or lesser degree by the opinions of our contemporaries.

At the present time taxonomists are working almost universally in
accordance with the type-concept idea. That is, the species of a genus
must conform in all essential morphological characters to those of the
type-species of the genus under consideration, and similarly all members
of a species must conform in the essential morphological characters to
the type-specimen of the particular species concerned.

In the absence of a type-specimen, that is where there is no historical
type extant, a standard-species may be substituted. Likewise in the absence
of a historical type specimen of a given species a selected specimen may
be taken as typifying the species. In accordance with this plan of opera-
tion, the generic concept centers around a concrete thing—the type-speci-
men. Whereas, formerly the generic and the specific concept centered
around the complex which represents the genus or species in its general
area of distribution, and more particularly the dominant form.

To show this change in concept, may I refer to an incident in my own
experience (if you will pardon a personal reference). Some vears ago,
when I was a graduate student working under the direction of Professor
Adolf Engler in Berlin, I recall very well one of the many discussions
which took place during the lunch hour. The late Professor Ernest Gilg
said to me, “Aber, Herr Greenman, was meinen Sie ueber das Wort Type
oder Typus? Meinen Sie viellicht das Original ?”

At that time in many of the great botanical centers in Europe and
elsewhere the type-concept centered around the most common representa-
tive of the genus, as well as the species, in its total area of distribution
rather than on the historical type. Again may I say that it becomes neces-
sary to bear in mind the time factor involved when we try to interpret the
delimitations of a genus or of a species? "

Many genera, as now delimited in literature, have been greatly altered
from the original interpretation placed upon them. Some of the older and
larger genera now include many generic synonyms. Take for example
Andropogon, Panicum, Crepis, etc. It not infrequently happens that
generic names, which have been reduced to synonymy, upon a more inten-
sive restudy have to be revived and given coordinate generic rank. This was
shown to be the case with Astranthium, a genus proposed by Nuttall and
reduced to synonymy under Bellis, but upon restudy by Esther Larsen
(1933) it was revived and reinstated as a valid generic entity.

Another instance is that of Youngia of Cassini, a genus which was
regarded for many years as synonymous with Crepis, but upon an intensive
restudy by Babcock and Stebbins (1937) it has been reinstated by them
as a valid genus.
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I mention these examples, because it is impossible to treat all genera
in exactly the same way ; not infrequently are they differently constituted,
and must be treated accordingly.

Apropos of the lack of uniformity in genera, may I say that new
genera have been proposed in the course of studies made on the flora of a
limited region; and while it is true that such genera appear to be amply
distinct when compared with other genera of the same region, yet when
studied in relation to the entire representation of the genera concerned,
the newly proposed entity is not infrequently found to be merely a varia-
tion. Hence, it is very important in formulating our concept of a genus,
and of a species also, to take into consideration not only comparative
morphology, but also geographical relationships. This principle, I think,
has been well demonstrated by Dr. H. K. Svenson in his work on Eleocharis.

Much has been said about the segregation of genera. I am not opposed
to segregation if it can be justified on the basis of comparative morphol-
ogy, including characters not previously recorded, and the application of
any supporting evidence obtained from anatomical studies, cyto-genetic
investigations, or any other sources of information. We should recognize
the desirability, however, of keeping the generic category as uniform
as possible.

Unless some very definite object is attained by segregation of rela-
tively homogeneous groups of plants, such for example as Aster, Erigeron,
Conyza, Baccharis, Senecio, Euphorbia, and Cassia, 1 am personally
inclined to think that it is more practical to retain these groups in their
traditional sense. Certainly such a treatment is less disconcerting to
botany in general than to make numerous possible changes. Generic segre-
gation almost invariably means the introduction of new combinations and
new names.

After all Aster, Erigeron, Conyza, and Baccharis are not entirely and
mutually exclusive categories, any more than are Cirsium and Carduus;
since, when one studies large series of specimens representing these genera,
it is manifest that they grade imperceptibly one into another. But largely
for the sake of convenience they are maintained as separate genera.

If one began to segregate the genus Senecio, as it is usually interpreted,
it would be possible to recognize some twenty or more genera in which
habit would play a prominent part. Difference in habit is due primarily
to change of environmental conditions. And when one studies this genus
throughout its entire geographical range, which is not exceeded by any
other genus of flowering plants, it would be exceedingly difficult to main-
tain the possible generic segregates. Furthermore, the number of new
names and new combinations would be excessive and confusing.
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On the whole, therefore, my personal inclination is towards a conserva-
tive concept of the genus and the retention of well-established generic
names in so far as consistent with the comparative morphological charac-
ters originally ascribed to them, especially when corroborated by addi-
tional knowledge gained by a more intensive study resulting from improved
technique and new methods of attack.

Finally, may I say that while I am of the opinion that comparative
morphology must remain as the fundamental basis of classification, yet I
welcome the important contributions to taxonomy, which have been made
through cyto-genetic studies and experimental investigations.

Tue Missourt Boranicar GARDEN
St. Louts, Missourt
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IV. The Delimitations of Genera from the Conservative
Point of View

EarL EpwaArp SHERFF

It may seem presumptuous to attempt to represent within twenty min-
utes, even in small part, the conservative school of thought in plant
taxonomy. In fact the term conservative itself has been sadly abused and
one doubts if its definition for botanists generally is not largely subjective
and dependent mainly upon who does the defining. By one writer con-
servatives have been characterized as those seeking relationships and
hesitant to describe new species, while radicals are characterized as being
impressed by diversification and anxious to record their findings. But with
many of us the distinction seems akin to that made long ago between
orthodoxy and heterodoxy, namely, that orthodoxy is my “doxy” and het-
erodoxy is yours. Certain it is that some taxonomists have professed a
conservative viewpoint for generic delimitations and then, by utter dis-
regard of nomenclatural rules or taxonomic precedent, or both, proceeded
to make wholesale changes or innovations of nomenclature in other respects,
sometimes going farther than even a self-respecting radical or liberal would
feel warranted in doing. Thus, for example, what amounted almost to an
obsession with one of our late American workers in taxonomy was the
designation and naming or renaming of subspecies, by which he meant
commonly nothing more or less than the conventional varieties as they
were understood by Linnaeus, Augustin DeCandolle, Willdenow, Gray,
and a long line of other workers. If we are to accept the principle of a
binomial nomenclature at all, it would seem self-evident that we should
not only abide by the rules adopted by our international congresses but
also, wherever an arbitrary choice is to be made, defer to the carefully
reasoned practices and matured judgments of taxonomy’s founders, when-
ever these practices and judgments do not conflict with present-day rules.

Both radicals and conservatives must use the binomial system of nomen-
clature. An essential feature of this system is, of course, that the binomial
for any species derives its first part from the generic name. This feature
has been lamented as a fundamental weakness of the binomial system, since
a change in our conceptions of genera and species eventuates frequently
in a change of the scientific names. L. H. Bailey even states that “we
should have gained much in simplicity of literature, in clarity and in
popular usage, if we had had a mononymy or other arrangement instead
of a taxonomic dionymy.” Even admitting the truth of this statement,
should we not have lost immeasurably had nomenclature failed to asso-
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ciate for us, as it attempts to do under the binomial system, related specific
entities under one generic name? In any event, as long as the binomial
system of nomenclature is officially used by all of us, truly conservative
botanists will be reluctant to recast generic concepts or limits except upon
the most convincing evidence.

Conservatives, generally speaking, attempt to delimit genera with
approximately the scope employed by Tournefort and later by Linnaeus.
To sneer at our inability to define categorically what is meant by the
Linnaean concept of genera is beside the point. True, there has been
inconsistency, but it likewise is true that an unbiased study of Linnaean
genera usually imparts a genus sense which is not far off the middle road
of taxonomic opinion. Apparently much of the mischief done heretofore
in carelessly juggling generic limits must be blamed upon certain view-
points and procedures which the conservatives must condemn if they are
not to condone the mischief itself. May we mention a few of these very
briefly.

First there is the loose talk heard in some quarters about cumbersome
trinomials and quadrinomials. In case a cosmopolitan or at least polydemic
species exhibits several varieties and forms or formae, we are in effect
told to elevate each to specific rank and thus simplify our nomenclature.
A logical outcome of such a course, however, is sure to be the warping of
our specific concepts far past the limits understood for species by Ray
or by Linnaeus. In short, we shall have a degradation of the original spe-
cies concept in numerous cases but its retention undisturbed in the others.
Some of our so-called radicals, having committed themselves to this way
of doing, have awakened to find too many species in some of the genera.
They have then made generic segregations to ease the fancied tension from
within which they themselves had helped to create. If we are truly
enamoured of conservatism and genuinely believe in a logical delimitation
of genera, we must not neglect our species concepts.

Another matter that must engage our attention is the provincialism
that has flavored all too much of the work on the manufacture of new
genera. The entire earth must be taken as the source-book of our generic
concepts. The writers of some of our manuals and local floras have over-
looked this fact. Many times they have erected so-called new genera largely
or solely upon the basis of the species within their own geographic range.
A classic instance is that of Astragalus, where the author of a manual
covering part of western North America decided to employ eighteen dis-
tinct genera instead of one. But, as Skottsberg, a distinguished representa-
tive of conservative opinion abroad, points out, Astragalus is not exclu-
sively or even mainly a North American genus. “Is it likely,” he asks, “that
the eighteen United States genera will be left untouched and natural after
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the 1,000 non-American species have been taken into due consideration?”
Skottsberg sets forth additional examples, one of them that of Vaccinium
as treated in American manuals. For the American species, the keys to
the sections Vaccinium proper, Cyanococcus, and Vitis-Idaea are suffi-
ciently diagnostic. When, however, a half-dozen mutually close Hawaiian
Island species are compared with the same keys, they are found to run
to different sections, or indeed to possess overlapping characters. A
believer in small genera might here be inclined to put Cyanococcus and
Vitis-Idaea as separate genera and erect one or two additional but tiny
genera to take care of the Hawaiian misfits. A conservative course would
doubtless be, on the other hand, the continued maintenance of the genus
Vaccinium in its broader sense, coupled with a redefinition of the com-
ponent sections. A point to be emphasized, however, is that the author of
a local flora or a manual for a restricted range is many times unfamiliar
with a considerable percentage of species in the genera treated. In most
cases the presumption of evidence will be against him. The least he can do
and at the same time show respect for other workers who must use his
book is to refrain from altering the status of any genus unless he has a
comprehensive monographic knowledge of it for whatever parts of the
earth it may inhabit.

A third matter, one closely related to the second, is the need for greater
emphasis upon monographic research. It may be true, as some able workers
assert, that various large genera like Opuntia and Euphorbia need break-
ing down into smaller units if we are to have a genus concept such as Lin-
naeus would have formulated could he have had all the information that
we possess today. But only extended and painstaking monographic research
will be of much value in helping us to make the appraisals or evaluations
needed for settling these cases. May I inject here my own personal con-
viction, intensified during several years’ monographic research upon the
genus Euphorbia as it occurs in the Hawaiian Islands? I recognize of
course that a large genus may embrace species more diverse morphologi-
cally than species of many admittedly distinct Linnaean genera. Such a
genus is apt, however, to display within itself such a profusion of inter-
grading and overlapping characters as to make clean-cut generic segrega-
tions, at least within our present geological era or epoch, quite impossible.
Conservatives are stigmatized as inconsistent if they move slowly in accept-
ing some of the proposed segregations. But of what use is it, we may well
ask, to reach for imagined increase in consistency if in so doing we throw
the species into such confusion that no honest student can successfully
fit to them our binomial system of nomenclature.

The conservative’s preference in a general way for stability in nomen-
clature is sometimes criticized as making for stagnation of taxonomic
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progress. One botanist has rightly termed the hope for complete stability a
“will-o’-the-wisp calling us to the swamp of unattainment.” But surely
no conservative hopes for or expects complete stability. New forms con-
tinue to be discovered and, with their study, limits of certain genera
may have to be changed. Old genera that have received their present
taxonomic identity largely by piecemeal accretions from the pens of
numerous authors must needs be restudied monographically. Much has
been written about polyphylesis, or the origin of a genus or other group at
different places or times by convergence of two or more lines of descent.
Little has been written about the pseudo-polyphylesis that has arisen
sometimes in literature when two or more authors with diverse points of
view have referred generically different forms to the same genus. Con-
servatives, however, should be and doubtless will be as prompt as any
others to welcome a re-examination of the morphological and phylogenetic
bases on which each such genus rests. They will insist none the less that
major nomenclatural changes be made only after extended and detailed
research and not as the result of personal whim, or caprice of fancy, or
mere love for something new. Probably our present era exceeds all past
eras in the tendency to mistake mere change for genuine advancement.
The plain duty of taxonomists, whether of the conservative or radical
persuasion it matters little, is to shun all change made merely for the sake
of change. They must seek an atmosphere of the utmost objectivity for
their researches. It would be false to say that our concepts, generic or
otherwise, are never in part subjective, but the degree of subjectivity
should decrease as the comprehensiveness and thoroughness of our work
increase.

A word should next be said against the arbitrary separation of genera,
as is still often done, solely upon the presence or absence of one or more
supposedly diagnostic characters. Under the theory of special creation
this may have seemed justified. But we cannot hope to reconcile our pres-
ently held evolutionary theory of phylogeny at all points in the plant
kingdom with such a practice. The genus Cosmos may be taken as an illus-
tration. If we insist upon the presence of a rostrate achene, as was once
done, several undisputed species of Cosmos automatically fall out of the
genus, among them Cosmos calvus. If we insist upon wingless achenes, then
Cosmos Blakei is excluded. If we demand slender roots, the entire section
Discopoda, characterized in part by having fascicled, tuberous roots, must
be dropped. Yet Cosmos, whether we assume for it a monophyletic or a
polyphyletic origin, is so natural a genus that it was not even divided
taxonomically into sections until 1932. The presence or absence of
retrorsely barbed achenial aristae in the separation of the genus Bidens
from the genus Coreopsis offers another illustration. Linnaeus, Augustin
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De Candolle, and a host of other workers separated the two genera pri-
marily by this one character. When Asa Gray found a herbarium speci-
men of the so-called Coreopsis aristosa possessing retrorsely barbed
aristae instead of the antrorsely barbed ones customary in that species,
he designated it “Coreopsis aristosa transformed into a Bidens.” Later he
treated this and similar forms in his Synoptical Flora of North America
as hybrids between Coreopsis and Bidens. But with the advance of knowl-
edge that came during the decade following the appearance of Gray’s
Synoptical Flora, it became evident that these forms were not hybrids.
On the contrary, they were recognized as definite varieties. We then had
the anomalous situation in which Coreopsis aristosa, Coreopsis involucrata,
and Coreopsis trichosperma—to use the names then accepted for these
species—were assigned to Coreopsis, while their varieties with retrorsely
barbed aristae were to be referred to another genus, Bidens, if the tradi-
tional basis of distinction were to be observed. N. L. Britton promptly
sensed the utter inconsistency and indefensibility of insisting further upon
the following of tradition—and here we digress to remark that Britton
would rank with most of us as a liberal or radical, not a conservative.
Yet the course that he adopted in this and many other instances, when
contrasted with that previously followed by some who were professedly
conservative, should remind us that not all taxonomic progress has been
accomplished or even initiated by the conservatives. With this thought in
mind, may I confess to almost an outright fear of doing violence to the
interests of plant taxonomy by appearing to divide its devotees for even
twenty minutes into two distinct schools of thought? In actual experience
there are more than two schools and each school has several grades.
Moreover, the enrollment is frequently shifting and sometimes even switch-
ing schools. But to return to the case in point. Britton at once referred
the so-called Coreopsis species exhibiting ambiversalism in their aristal
barbs to the genus Bidens. In so doing, he was guided not by a single
arbitrary or artificial character but by the sum total of characters mani-
fested in each group studied. Such a course, it would seem, conservatives
must ever stand ready to adopt if our taxonomy is to take even the
slightest cognizance of evolutionary phylogeny.

This brings us to the often heard criticism that considerations of
phylogeny will forever upset nomenclature. In the multitudinous cases
like those mentioned, however, it will usually be only one or a few of the
borderline species that will require shifting and consequently a change
in name. The genera themselves will stand largely intact. But even in
cases where the supposed phylogenetic record would appear to dictate
radical rebuilding of generic concepts or widespread shifting of generic
limits, it should be remembered that phylogenetic preachments vary highly
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with the one uttering them. They may reflect a complex of emotional,
nutritional, economic, and, someone has been cruel enough to add, patho-
logical factors, a complex that has been known more than once to express
itself in distinctly different phylogenetic explanations by the same individ-
ual within successive periods of time. Here, may I say, all true conserva-
tives should welcome carefully thought out contributions from the stand-
point of phylogeny, but we can have little patience with ever-recurrent,
petty tampering in generic limits. Especially must this be so if we are led
to suspect that a fortnight’s sojourn at the seashore or a different brand
of breakfast food would have crystallized into a different phylogenetic
scheme of relationships. A recent writer has pleaded for a freer use of sub-
generic sections to avoid the needless multiplication of genera and con-
sequent alteration of numerous binomials. And indeed it would seem that
there is much to commend such a plea, especially for the many cases where
equally competent and equally well-informed authorities disagree.

Passing over several additional considerations which are germane to
the subject of generic delimitations but which must be omitted here for
lack of time, I shall conclude by discussing for a moment the urge made
upon us, that we turn to experimental taxonomy, especially in its ecological
- and genetical aspects. As was pointed out by De Wildeman some years ago
and also by Wiegand, the data offered by experimental taxonomy are not
usually of practical value to the general taxonomist, even though they
are very desirable and often capable of throwing great light upon the
significance of morphological characters. To quote Wiegand verbatim,
“such data are often impossible to obtain, sometimes because of the
unavailability of the living material, sometimes because, as in the case of
woody species, the time required to grow the plants is too great, but often
also because of the large number of plants concerned.” Personally, I would
be the last to discourage monographers anywhere from supplementary
cultural studies. But if it be admitted that generic characters as a rule
are especially well ingrained into the evolutionary fiber of plant species,
it would seem that limits of genera, as apart from limits of smaller units,
will not soon need alteration because of experimentally adduced evidence.
It appears not unlikely that far into the future, as already in the past,
we must perforce heed the counsels of morphology and ofttimes of geo-
graphic distribution in the delimitation of genera for all unless some of
the very lowest plants.

Cuicaco Teacuers CoLLEGE AND FieLp Museum oF NaturaL History
Cuicaco, ILLiNois
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V. Our Changing Generic Concepts
W. H. Camp

So far during this symposium there has been presented a most inter-
esting discussion concerning the concept of the genus. Professor Bartlett,
in his inimitable manner, has traced the early history of the concept of
this unit of nomenclatural biology. Dr. Anderson, by means of his ques-
tionnaire, has collated and evaluated the thoughts and ideas of various
of our modern taxonomic workers on the status of the genus. To this
much-discussed problem, and based on patient study and much thought,
Dr. Greenman has added his personal concepts. And Professor Sherff,
using stability as the pillar around which he built his most excellent dis-
cussion, has presented a few of the many and valid arguments for the per-
petuation of this stability.

1t is therefore fitting to remember that the thing which we as taxono-
mists have been praying for—and even legislating for—is nomenclatural
stability. It is the bright star toward which we have been steering; the
goal we have been striving for; the haven of dreams come true—where
there shall be no more changing of names.

But before I proceed with this discussion it might be well to make a
public confession. Surrounded every day by herbarium cases in which
repose specimens labeled with more than 150,000 different names, I am
opposed to any changes which will necessitate the learning of new ones
for the pitifully few of those I do know. At heart, therefore, I am a taxo-
nomic conservative, a worshipper at the altar of nomenclatural stability.
But even so, I trust you will permit me my brief moment of intellectual
agnosticism while I depart from the broad path of fundamentalism;
while I chance the difficult way of the transgressor along the stony road
of the one whose assigned task on this program is to discuss, with sym-
pathy, a most unwelcome topic—the splitting of genera.

What the name of an organism might be would make no difference,
if it were a name and nothing more; but, under the present system in
taxonomy, there is an implied consanguinity, an expression of relation-
ship between species in so far as the generic name is concerned. We find
today, therefore, that the genus is less a taxonomic catch-all and increas-
ingly a unit expressive of close phyletic relationship.

Thus, among professional taxonomists, two schools of nomenclatural
thinking in regard to generic delimitation have arisen and are now pur-
suing their own ways. At times during the development of the science these
concepts were intertwined, often they ran parallel and, today, some
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workers in the one group feel that the concepts of the other are so divergent
from a fundamental convenience that they plead for legislative fiat to
control their activity. An activity which those who pride themselves on
being called conservatives consider as chaos, but which by the others is
thought of as scientific progress.

Now, for a moment, let us consider certain of the backgrounds of one
of these schools of thought in regard to biological nomenclature. At all
times in the present discussion, we must remember that most of the genera
around which the present controversy centers were described, and there-
fore delimited, during that period when biologists held as a basic prin-
ciple the doctrine of Special Creation and its necessary corollary, the
immutability of life forms. The philosophy of those who hold to a tradi-
tionally rigid concept of specific and generic delimitation was therefore
founded on the basic assumption of a Special Creation. They will deny
it, but the evidence is so obvious that they are in error if they try to
rationalize their concepts in any other way. We may only hope that they
really believe differently.

However, even in the early days, the facts, those insidious things which
are continually raising their sinister heads, began staring the fathers of
our science in the face and they soon began to be troubled with the knowl-
edge that a nomenclatural unit was a concept and not a fact; that there
were no hard and fast lines between the separate entities of each taxonomic
category ; that not only species, but genera and even families might inter-
grade. But these things came late in the making of the science and long
after the definitions of the classic genera were laid down. I cannot empha-
size it too strongly: those who are most intent upon the retention of the
nomenclatural status quo are, today, confronted with the task of trying
to rationalize a static system of immutability with the known facts.

Perhaps the central idea back of this should be expanded, not that all
of us do not understand the situation, but merely to put it in a more con-
crete form. Briefly, our present system of nomenclature, in a general way,
is organized on a basis of similarities, having as its fundamental principle
a doctrine based upon the thesis that a community of similar morphological
structures indicates relationship. With this criterion established, the
beginning student of taxonomy soon learns that the species of a single
genus have more characters in common than do the sister genera which
constitute a family. But as his studies progress, it is not long until he
discovers that there is no equality in the standard of delimitation; that
in one group of plants, those characters which scarcely constitute specific
differences, in another may be sufficient to separate the genera.

For example: in an attempt to rationalize the Vacciniaceae (if I may
be permitted to speak of them as a family and not part of the Ericaceae)
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I am confronted with the situation of finding, in the classic treatments,
that such things as the articulation of the pedicel, which serve in part to
separate the genera of the Thibaudieae, are in the Euvaccineae not con-
sidered as having sufficient weight to be included as characters separating
even the species. ,

Let us now, for a while, consider another phase of this problem: cer-
tain of the goals of taxonomic research. As I have intimated, there are,
at the present time, two rather definite schools of taxonomic revisionists.
One of these includes those who, in their revisions, follow the already estab-
lished generic lines, their work consisting in part of weeding out the
synonymy that has, perhaps unavoidably, slipped into the literature of
the group and also listing or describing the new material found since its
last monographic treatment. The other school is not so much interested in
the mere cataloging of known species as in a study of the origin, evolution
and dispersal of a group of plants. It is this group to which the epithet
of “splitter” is most often applied. It can only be regretted that some of
the worst offenders in this matter were not so much monographers, but
students of regional floras and, although much of their work undoubtedly
will be permanent, it serves temporarily, at least, only to becloud the main
issues. On the other hand, the honest monographer studying the group on
which he is engaged from the standpoint of its total distribution, sees it as
a group of plants which are the result of divergent lines that have pro-
ceeded out of the world’s dim past into the present and knows that the
plants in his hands, in themselves, do not constitute an orthogenetic
series but are only the ends of a much-branched and often tangled system
of descents. The monographer with such a viewpoint is likely to have a
vastly different concept as to what constitutes a genus from the one who
is merely cataloging the valid species of a group. I have not said that one
method is better than the other, nor do I more than intimate that one is
to be desired rather than the other. They are intellectual activities of dif-
ferent sorts and, as a result, their end-products will be different.

With this in mind and of myself knowing nothing about the mosses,
I recently wrote to one of our well-known bryologists' for his opinion
on what has been happening to the classic genera of bryophytes. I shall
quote from his reply:

“There has been a tremendous change in the concept of the genus in mosses
and hepatics in the last century. In the time of Linnaeus there were very few
genera. Nearly all the acrocarpous mosses were members of Bryum, although
the atypical and characteristic Burbaumia and Polytrichum were, of course,
recognized. Almost all pleurocarpous mosses were put into Hypnum, although,
again, the absolutely unmistakable Fontinalis and Neckera were even then

1 Dr. William Campbell Steere.
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segregated. In the middle of the nineteenth century, however, a great splitting
of the Linnaean and Hedwigian genera was effected in the epochal work of
Bruch, Schimper and Giimbel (Bryologia Europaea) which was published
between 1836 and 1855. The most important splits made here were the recogni-
tion in the old genus Hypnum of natural groups as new genera, such as Brachy-
thecium, Amblystegium, Plagiothecium, Thuidium, Pseudoleskea, Heterocla-
dium, and a dozen others.

“When the Musci of the whole world were evaluated as a group, rather than
as an extension of the local flora of Europe and the United States, it was
realized that mosses placed closely together in the same family, or even as
congeners in the earlier systems, were really far separated. Through the
work of Miiller, and later Fleischer and Brotherus, whole new families and
genera were erected for well known species. Whereas Linnaeus and, fifty
years later, Hedwig, recognized a dozen or two genera, the list of valid genera
in the last edition of Engler and Prantl (vol. 11: 1925) takes several pages.
The tendency now is not so much to erect new genera, but toward a general
recognition of splitting done since the turn of the century by Fleischer, Broth-
erus, Cardot, et al. However, I recall a paper by Dixon since 1930 in which
he described ten new genera!

“It is therefore obvious that the breakdown in the Musci, insofar as the
generic concept is concerned, is general. Now for examples. Perhaps the best
are those from well known sources, and so I shall make a few comparisons
between the old familiar Grout’s Mosses with Hand-lens and Microscope (1903),
and the newest and best, yet conservative work of Grout (as editor) Moss
Flora of North America, north of Mexico. Dicranum fulvellum and D. Starkei
are separated out into the genus Arctoa. Dicranum longifolium is now the
type of Paraleucobryum. Although Grout does not segregate Dicranum fla-
gellare and D. montanum, many American bryologists call them species of
Orthodicranum. Still other segregates are recognized by Engler and Prantl.
Funaria has been split, yielding the genus Entosthodon. The old genus Ambly-
stegium has been broken up into Amblystegium (emend.), Hygroamblystegium,
Leptodictyum, and Sciaromium. Calliergon yields Calliergidium and Calliergoni-
ella. Hylocomium yields Rhytidium, Rhytidiadelphus, and Rhytidiopsis. Sev-
eral other genera are split out by Fleischer, but not yet accepted by Grout.
Even the much pared genus Hypnum still yields new genera, for example:
Brotherella, Heterophyllium, Ptilium, and Ctenidium. Plagiothecium is sub-
divided into Plagiothecium (sensu stricto), Taxiphyllum, and Isopterygium.
Grout considers these as subgenera, whereas Fleischer considers them as genera
in different families! This very nicely illustrates the local viewpoint versus
the cosmopolitan.

“I predict that I shall see all present subgenera become genera within my
life-time. Splitting will continue almost anywhere in the mosses, perhaps most
logically in the pleurocarpous groups. Hepaticae are in even more of a flux,
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taxonomically. I am not unfavorably inclined or disposed toward these changes,
for it is my conviction that most of the living forms are the tips of widely
separated branches of the phylogenetic tree and are grouped together anyhow
only because of man’s passion for classification.”

What I have just quoted from the above communication concerning the
bryophytes is equally true of other forms. Let us, therefore, turn our
attention to the flowering plants and for a little while consider the genus
Gaylussacia, the huckleberries, with which many of us are familiar. The
erection of the genera Buxella, Decachaena, and Lasiococcus to take care
of our North American species of huckleberries has met with a great deal
of opposition and I, too, have deplored the segregation.” But, funda-
mentally, it was sound, for the old classic genus is composed of four very
definite groups of species: (1) The Buxifolieae (Gaylussacia H. B. K.),
found mainly in the mountains of western South America, is composed of
numerous species; (2) the Baccatae (Decachaena T. & G.), with its four
species, is confined to eastern North America; (3) the Dumosae (Lasio-
coccus Small) ranges on the Coastal Plain from Newfoundland to Florida
and Louisiana with two species, and occurs again with several additional
in Brazil (a perfectly natural distribution) ; and (4) Gaylussacia brachy-
cera (Buxella Small; this nomenclaturally a homonym) with an interest-
ing distribution in small isolated areas from Tennessee to Pennsylvania
and its morphological peculiarities, is plainly a relic out of the Early
Tertiary and not closely related to the other huckleberries.

Had we been able to maintain the species with which we are most
familiar in the genus Gaylussacia and erected new genera for those in
South America, there would have been little protest. Apparently it is a
common reaction among taxonomists—being human—that, so long as a
genus is endemic in some remote part of the world it may be split as the
student pleases, the splitting being hailed as a brilliant piece of research.
But let one among us attempt, phyletically, to rearrange a genus with
species in our own local areas—the rearrangement resulting in the neces-
sity of learning new generic names—there is an immediate and loud pro-
test. Even so, Lasiococcus dumosus, Decachaena baccata and Buaxella
brachycera are names with a strange and unfamiliar sound and I don’t
like them any more than you do. But, I have been asked, “Then why change
them? We have known them as species of Gaylussacia for so many years.”
There is only one answer. If such an argument is to determine our criteria
concerning the status of a generic name, then let us be purists and return
these species to the genus Vaccinium, for they were known as Vaccinium
dumosum, Vaccinium resinosum; and Vaccinium brachycerum for about a

2 Bull. Torrey Club 62: 129-132. 1935.
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half-century prior to their inclusion in the genus Gaylussacia. The point
is, none among us remember the clamor that arose when the botanists of
another day had to learn to think of them as belonging to “that new-fangled
genus Gaylussacia.” From the standpoint of phylogeny, there is no more
reasonableness in retaining these species in Gaylussacia than in returning
them to Vaccinium.

Let us now turn our attention, briefly, to the Compositae. There
immediately comes to mind the present controversy concerning the status
of Euthamia. Is it to be a genus or merely a section of Solidago? If, how-
ever, we are truthful with ourselves, we must admit that the characters
which we use to separate Euthamia from Solidago are of no less magnitude
than those by which the basic species of Solidago and Aster are differen-
tiated. Or conversely, if we return Euthamia to Solidago then, to be con-
sistent, Solidago and Aster should be united. Or, for another example, the
genus Senecio. Here is an open field for the taxonomist who wishes merely,
either to describe a considerable number of new species or, as is not
unknown to some of us, the pleasant experience of throwing a vast number
of names into synonymy. Actually, however, the real opportunity for
study in this genus lies in unraveling the various migration routes used,
and the evolutionary mechanisms resorted to, by this cosmopolitan, highly
divergent and exceedingly complex group of plants.

I am anticipating the question which the so-called conservatives will
ask at this point. “Is it necessary that we have a whole host of new
genera foisted upon us; will not the sub-genus satisfy your desire to
express phyletic segregation?” The answer, flatly, is “No.” Do these
same “conservatives” advocate returning Marchantia to the Algae, all
the species of lichens to Lichen, many of the mosses to Bryum and Hypnum,
and a host of orchids to Orchis? So far, our science has been progressing
steadily toward a rationalization between taxonomic categories and
phyletic units, and I see no valid reason why we should make our nomen-
clatural system so rigid and unyielding that it would no longer serve to
express what it traditionally has: the rank and degree of relationship
between organisms.

This concern over “stability of names” has always been a point of
discussion among botanists, and if taxonomic priority in the Spermato-
phytes goes back to the “Species Plantarum” so does the present contro-
versy, for in 1753 Peter Collinson (probably the father of “modern”
nomenclatural conservatism!) wrote to Linnaeus as follows:’

“I have had the pleasure of reading your ‘Species Plantarum, a very
laborious and useful work, but my dear friend, we that admire you are much
concerned that you should perplex the delightful science of botany with

3 Clute, Willard N. The Common Names of Plants, p. 13. 1931.
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changing names that have been quite well received and adding new names
quite unknown to us. Thus, botany which was a pleasant study and attainable
by most men, is now become by alterations and new names, the study of a
man’s lifetime, and none now but real professors can pretend to attain it. As
I love you, I tell you our sentiments. . . . If you will forever be making new
names and altering good and old ones for such hard names that contain no
idea of the plant, it will be impossible to attain a perfect knowledge of botany.”

Being thus fortified with the knowledge that today’s controversies are
not a new thing and buoyed by the hope that the science of taxonomy has
not become stagnant, I trust that we may look upon our present minor
tempests with the same patient humor with which we view those of the
past. Thus, looking into the not-too-distant future, we may envision the
day when our standard texts will list not more than a half dozen species
of Vaccinium in the Americas for, after all, the high-bush blueberries of
our eastern states are much more closely related to the secure and well-
established Thibaudia of South America than to Vaccinium Myrtillus, the
type of its genus, the one which Linnaeus described first because he knew
it best.

Perhaps I speak with unreasoning rashness, but in a science where
every thinking morphologist and vascular anatomist knows that the “Pteri-
dophyta” are not a phylum; that the “family” Polypodiaceae is not mono-
phyletic but, in the main, a miscellany of the end-products of the evolu-
tion of other basic fern families ; and where nearly every taxonomist admits
that the Compositae are polyphyletic and not a natural family—and yet
does nothing about these things—it is small wonder that the honest
phyletic revisionist, too often confused with the unreasoning splitter of
genera, is looked upon as a botanical outcast and pariah.

I tell you, and I am serious, we as taxonomists must face the issue.
Either we must take our place with those who are attacking the funda-
mental problems of biology, or we will degenerate into mere namers of speci-
mens. We must either confine ourselves to the grinding out of a few lines of
miserably inadequate Latin with sp. nov. and our names hooked onto it, or
be biologists. The bifurcation is clear. And if we are to take our place in
the body biologic, it can only be as phylogenists—students of evolution in
the broad sense—with the naming of plants a mere incidental. In doing so,
we will find it necessary from time to time to reconsider our premises for,
with additional information, it will be necessary to reorganize our concepts
and lay our course into new channels of thought.

At present, our nomenclatural system indicates phyletic relationship.
If we continue this system—and I see no need to change it—the results of
our work must then be reflected in the names we use. Actually, owing to



388 BULLETIN OF THE TORREY CLUB [VOL. 67

fortuitous segregation of the past, the number of changes necessary would
be much less than one might suppose.

If T am correctly informed, the first organized part of botany was
taxonomy. Morphology and comparative anatomy have long ago for-
gotten the manner in which they were born, and cytology has bred a
line who look upon their sire with pity and a little contempt. It is perhaps
advisable that they again be brought in as integral parts of the family
circle. Yet, in honesty and fairness, their defection was no fault of their
own. It was ours. When they were born we tolerated their blattings as we
do those of infants. In adolescence we were blind to their needs and gave
them little guidance and less help, refusing to see that as adults they
might have something of their own and something to contribute to our
needs. It is therefore little wonder that morphology, comparative anatomy
and cytology, pursuing their own ways with but little concern and less
guidance from their parent, should be little troubled with the trials and
tribulations which now confront their sire.

Casting aside simile, I say: it is high time that we as taxonomists make
better use of the findings, and particularly bring into play the techniques
of the modern morphologist, the comparative anatomist and the cytologist.
Frankly, those of us who blat loudest “Back to the fundamental truth—
back to Linnaeus,” are those who have made little or no use of the wealth
of material already made available to us by the students in these other
fields.

The space is limited and I cannot, here, present my case with specific
examples where such studies have been made and the conclusions derived
from them but, in general, if we were to apply the techniques available and
reconsider the problems confronting us from the standpoint of phylesis,
some of our existing genera would be combined and still others be broken
down into their proper units. This, obviously, necessitates the change of
some few names. But what of it? Should we, in deference to the non-
taxonomists—a vociferous group who think of their branches of the
science as being progressive—hesitate to modernize our science, even at
the expense of a few changes of name? Do we as biologists hold that
Aristotle taught only truth? In spite of their fad for “standardized plant
names,” do the horticulturists still use the nomenclature of Pliny? Do
the physiologists feel the necessity of discussing their phenomena in the
phraseology of Stephen Hales or Lavoisier? Do the ecologists use only
the concepts of Warming? Do the anatomists describe their structures
in the terminology of Marcello Malpigi or Nehemiah Grew? Do the cytolo-
gists consider Robert Brown the sole authority on nuclear phenomena? Are
we, the taxonomists, then, to be stuck forever with concepts of the limits
of genera as defined by Linnaeus, by Bentham, or even Asa Gray? If we are
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honest with ourselves, we will admit that we have not felt any such necessity
in the past. Nor do I see any present need of maintaining a stultitiously
archaic status quo if, in holding to it, we impede the splendid progress
already begun in a better understanding of fundamental plant relation-
ships.

Perhaps we should adopt as our motto, not “Back to Linnaeus” but,
“Forward to the truth.” Perhaps, if we were not afraid of the puling
croaking of certain of our confreres every time we broaden and particu-
larize our concepts, we could put new life into old taxonomic bones, long
interred in the musty vault of nomenclatural conservatism.

From an increasing number of laboratories there come rumblings of a
rejuvenant taxonomy and I warn you, the workers in these institutions
are not merely worms working in the corpse. When their further results
come, as they recently have, there are those among us who may not like
them, for a few plant families will be ripped apart and genera will be recast.
Perhaps, with a regenerate and growing science—contributing more to
botany than several additional lines to the latest supplement of the Index
Kewensis when we revise a group; when we become a real part of biology
—with emphasis on the true meaning of Bios—we then can move out of
the top floors, the dusty attics and dim holes where they have pushed us
and down where we belong—down on the first floor with the rest of those
who, too, consider themselves botanists.
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