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PLEASE NOTE 

There are numerous definitions and arguments of what a plant species is, so the 
following is a brief history of the species concept and an explanation of what is 
meant by “species” when considered within the framework of the Hosta Library 
Species Section and which species definition is applied for inclusion of Hosta 

species in the Hosta Library 

 
 

H. fluctuans in Iwate Prefecture, Japan
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How Did The “Plant Species Concept” Begin? 
Gardeners are used to garden plants, called cultivars. A cultivar is a plant selected in the 
wild (yes, it can be a species or wild sport) and brought into cultivation or it may be a 
hybrid or sport selected by a gardener, propagated and sold. Cultivars are selected for 
one or more distinct attributes (like variegation or a piecrust margin) and in most 
cultivars, these attributes are uniform and stable when propagated. In the genus, Hosta 
a cultivar is usually a sport or a hybrid. When gardeners buy a good-looking hosta or 
need to look one up on HostaLibrary, they expect the cultivar to be uniform and stable 
and they usually get it. This is because cultivars are propagated by either dividing the 
fleshy root called a rhizome or they are tissue cultured. The latter is a cookie-cutter 
method in which a certain part of the rhizome is cut up into many, tiny pieces. Each one 
of these is grown on growing medium in a glass flask, later transferred into pots, and 
grown on. In a perfect world, each one of those tissue-cultured plants will be an exact 
copy of the mother plant. That is why cultivars have a unique appearance and can be 
given a unique name. The bottom line is that cultivars are man-selected, man-made, and 
man-named. 

Plant species are altogether a different matter and a bit of history will show how the plant 
species concept evolved. Species are natural plant populations inhabiting Earth that have 
evolved over a very long time. As we see Hosta species today, their populations have 
adapted to specific climates and prevalent environments. Hosta venusta, for example, 
evolved from survivors of H. minor stranded on Cheju Island during the last Ice Age 
(±15,000 years ago). Even today, Hosta species are still changing but the change is so slow, 
we cannot perceive it directly during our short lifetimes. Unfortunately, some species are 
actually disappearing forever, because humankind has changed or destroyed their 
supporting environment much faster than they can adapt. 

As stated earlier, garden cultivars must have uniform and stable characteristics that are 
associated with a given cultivar name. On the other hand, individual members of a 
species population are not uniform in appearance. Some gardeners believe that species 
have the same outward uniformity as cultivars. This is based, perhaps, on the 
circumstance that often a single clone is removed from the wild and then used for 
propagation just like the original plant of a cultivar. Obviously, this representation of a 
species does not show the diversity seen in wild populations. In the wild, a species is a 
group of similar plants growing together in one place. Individual plants in such a group, 
which is by botanists referred to as a species population, show considerable diversity. 
Therefore, a species population is an assemblage of plants is composed of interbreeding 
plants that have certain key characters in common but are to a degree different in 
appearance. To define a species would take volumes to deal with. Moreover, there is not 
real agreement among botanists, which of the many versions of species definitions is “the 
winner.” Not all gardeners have degrees in botany so my explanation (rather than 
definition) may be presented in rather simple terms. I feel that is exactly what is needed 
here. To explain the species concept, a bit of history is required. 
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The classification and naming of plant species began when early humans found it 
necessary to identify plants used as food, medicine or for other practical purposes. As 
humans developed speech as a way of communication, common names given to such 
plants used as food or medicine and these may have been among the first names in 
general use. Humans had to name these plants for obvious reasons to indicate to each 
other if they were edible, had medicinal use, or were poisons. The problem was that 
the same plant was given a common name in a range of different languages and often 
in different ways of writing. Frequently, the same plant species could even have 
different common names given different tribal groups of people occupying the same 
general land area (even today, a given species can have a number of different 
common names). To the users (or misuses) of these plants, it became obvious very 
early on that correct identification and naming could be a matter of life or death or, 
in the least, identifying something to eat or starve. Somehow, these plants had to be 
correctly described, identified, and named in a manner all could understand. 
During those formative times in botany, most people could neither read nor write so 
the use of common (vernacular) plant names was all-important. 

As scholarly thinking developed in Greece, the 
most important botanist and namer of plants 
during those early days was Theophrastus 
(371-286 BC). He was a pupil of the well-
known Greek philosopher Aristotle. He spent 
most of his life in Athens where he taught and 
worked in one the first botanical gardens ever. 
Theophrastus wrote two major works: De 
historia plantarum (A History of Plants) and De 
causis plantarum about the Reasons of 
Vegetable Growth). With this began a more or 
less formalized way of dealing with plant 
history and descriptions, as well as their 
names. Unfortunately, both books were of a 
general nature and plant species as we know 
them, are only mentioned casually and in the 
references it is difficult as to which species are 
actually meant. Obviously, in both of 
Theophrastus works knowledge of foreign 
species was sketchy but he mentioned many 
that grew in regions other than Greece.  

Theophrastus 

Starting with the 15th century, the Renaissance spread across Europe and the first 
institutes of higher learning (universities) were founded in Padua (1544), Pisa 
(1545), Bologna (1567), Leiden (1577), Montpellier (1593), and Heidelberg (1597). 
This period saw the rebirth of the ideas and philosophy of Greek and Roman 
antiquity. After the invention of movable type letterpress by Gutenberg (Mainz, 
1446), scientific books could be produced in large numbers and so were distributed 
over a much wider range. About this time, voyages of discovery began to emanate 
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from Europe and brought many new plant species to Europe for examination, 
description, and naming. Following these events, a new spreading of botanical 
knowledge saw the publication of a number of floras and the consequent search for 
a better way to identify and name plant species. One of the most difficult problems 
was to find a way to deal with plants that had been named previously by indigenous 
people using hundreds of different languages, including European, Asian, African, 
Native American and other local languages. 

 About 250 years ago, 
consolidating and systematizing 
the work of previous 
researchers, Carl von Linné 
(1707-1778), also called 
Linnaeus, developed a system on 
naming plant species using 
Latin. The custom of using 
Latinized names is based on the 
use of Latin by medieval 
scholars. Even today, it is still 
required in botanical 
description//ns. Linné published 
his ideas in his Species 
Plantarum (Species of Plants) in 
1753. Today, his system is 
known in botanical science
the Linnaean binomial system
nomenclature. In this system, 
plants (and other biological 
organisms) have two Latinized 
names. This combination of 

names is called the Latin binomial (= two part name). The first name represents the 
genus and the second name is termed the specific epithet as in Hosta 
ventricosa. Linné thus replaced the use of often misleading and imprecise common 
and vernacular names with a universally accepted system of scientific names where 
the Latin binomial positively identifies a plant name. 

 as 
 of 

As with all other scientific systems, the naming of plant species and cultivars must 
follow certain rules so that all botanists follow the same principles the world over. A 
plant species occurring in the wild and assigned a binomial is in botany referred to 
as a taxon (pl. taxa) and the naming must follow the rules of the International Code 
of Botanical Nomenclature (ICBN). There is also a set of rules for naming a garden 
plant (cultivar), which is sometimes called culton (pl. culta), but the name “cultivar” 
is generally used. Rules for naming cultivars are set forth by the International Code 
of Nomenclature for Cultivated Plants (ICNCP) and the cultivar names are 
registered with the International Registrar for the Genus Hosta under the auspices 
of The American Hosta Society (AHS). Currently, this AHS office is held by:  
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Kevin P. Walek, 9122 John Way, Fairfax Station, VA 22039-3042; TEL. 
703.798.5501; AHSRegistrar@aol.com . Information on registration of cultivars is 

available on hosta.org    
 
The primary purpose of registration is to limit confusion among hosta cultivars and 
cultivar names. It establishes a permanent record of names and descriptions kept in 
a central location. It also provides benefits for the registrant. Registration can 
establish a record of “ownership” of a cultivar (and its name) for the 
originator/introducer. Registration also provides means for having a cultivar name 
and description published. 
 

What Is A Hosta Species? 

The binomial species concept described above facilitates the naming and 
identification of species taxa. The ICBN lays down a set of well defined, established 
rules to govern this naming process. Disregarding the arguments posed by theoretical 
botanists, in botany, all a Hosta species might be is a natural, evolved population of 
hostas which maintains itself in the wild and conforms to a given herbarium type 
specimen: Botanists simply recognize distinct assemblages of Hosta species unlike any 
other species, define them with a detailed description and conveniently confer specific 
rank upon each of these populations. If other Hosta populations are discovered in the 
wild, they are compared to all of those already typified, and if different are named 
and described.  

Many of the hosta species known are similar in habit and appearance so it is difficult 
to judge as to whether a newfound population is similar to one already named or is a 
new species. The botanists who described the Hosta species now known are few and 
some of them did relatively little field work and judged species based on cultivated 
garden specimens in Japan and Europe. In the genus Hosta, it is quite common to find 
hybrids and other cultivars originating not in the wild in Japan, but in Europe, which 
have been named as species in past years. Regardless of the theoretical definition of a 
species (assuming natural, wild origin) in botany, any species taxon with a name, a 
type herbarium specimen, and a diagnosis (description) valid in accordance with the 
rules of the ICBN qualifies as a species no matter where it originated. Under present 
ICBN rules, it is obligatory to accept these qualifications but many botanists caution 
against further naming of such so-called “species” unless the essential field studies 
have been carried out. 

As mentioned before, in the past, a number of cultivated plants have been declared 
species in the past, completely overlooking of the fact that they do not exist in the wild 
so are obviously not species. For this reason in 1991, I reduced some of these former 
species like H. opipara, H. fortunei, and others to garden cultivars. These changes in 
rank were made in my book The genus Hosta – Giboshi Zoku (Timber Press 1991) 
and these former taxa are now written as cultivars, namely H. ‘Opipara’ and H. 
‘Fortunei’. 
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Unfortunately, one of the classic definitions of a species being “a population of similar 
individuals, alike in structural and functional characteristics, which in nature breed 
only with each other, and which have a common heritage,” is of only limited utility 
because many plant species, including hostas, do interbreed. This can be observed in 
gardens where species that exist in the wild isolated from each other readily make 
hybrids. In the wild, hosta species remain “pure” only if they are geographically or 
reproductively isolated from each other. This unrestrained interbreeding, especially 
in Japan, complicates the answer of what constitutes a Hosta species. Other 
researchers have also dealt with this problem using various scientific methods. Some 
have tried to reduce the number of species by combining validly described species 
with other species as a variety or form of another species. One such example involves 
H. montana, one of the most widely distributed species in Japan. It was proposed to 
make H. montana a variety of H. sieboldiana with the name H. sieboldiana var. 
montana. In science, such placements may have some merit but they play havoc in 
horticulture. In this case, H. montana is so obviously different from H. sieboldiana 
that even the average gardener can tell them apart. Since the only obvious economic 
and commercial value of hostas is in their use as garden plants, the stability of Hosta 
nomenclature is of the utmost importance to gardeners. For this reason, such 
taxonomic placements are not followed and in the case of H. montana, a different 
scientific study determined that H. montana is not a variety of H. sieboldiana. Plant 
taxonomy is often esoteric and its reasons unfathomable to gardeners. As a member 
of the International Association for Plant Taxonomy (IAPT), I allow myself to say 
that. The primary practical use for hostas is in horticulture and gardening and 
current Hosta nomenclature is widely accepted. Abstruse name changes are of no 
value in Hosta horticulture because they confuse gardeners who are used to stable 
nomenclature. 

As originally conceived, the taxonomic organization of species is a hierarchical 
system. As seen in Table 1, each species belongs to a genus, each genus belongs to a 
family, and so on through order, class, phylum, and kingdom. Within this 
hierarchy, evolutionary relationships can be inferred from morphological and 
physiological similarities between the species because within the same genus species 
look more alike than species, which are in different genera within the same family. 
With the advent of phylogeny (i.e., relationships and names based on evolutionary 
considerations), the naming of species drifts further away from this traditional 
morphological concept. In phylogeny, the basic and only rank is a species and all of 
the higher ranks have been eliminated. This flies in the face of morphology, which is 
what a plant species looks like. It is obvious that morphological characterization is 
most important in horticulture. It is also basic to Linné’s system and if accepted and 
used, could replace it. As Dr. R. K. Brummitt, the well-known British taxonomist 
associated with The Herbarium, Royal Botanic Gardens at Kew, put it: “A 
classification according to phylogeny is possible but is incompatible with the 
Linnaean system and would have a different structure without orders, families, 
genera etc. If such a system is considered desirable, it cannot replace the Linnaean 
system but should be parallel with it. But whereas the Linnaean classification would 
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be based on observable facts, a purely phylogenetic classification would be usually 
based largely on unverifiable suppositions.”  

To counteract this change in classification, many botanists have proposed to use the 
legal species definition. In the legal definition, species are fundamental units of 
study in plant taxonomy (the practice of classifying plants) and given a name in 
accordance with the articles and rules of the ICBN. The ICBN defines a plant 
species as the principal basic rank. A number of species make up a genus, and each 
succeeding higher rank is so nested into the next higher rank, genera into family, 
families into order, orders into class, classes into division and all of these combined 
make up and are nested into the plant kingdom. The ICBN allows species to be 
further subdivided into subspecies, varieties, and forms. In the ICBN, this order is 
fixed and cannot be altered. In addition, the principal ranks of taxa can be 
subdivided further, i.e., Division into Superdivision and Subdivision as seen in the 
following overall ranking and placement of taxa for Hosta:  

Kingdom: Plantae (Plant Kingdom) 
Subkingdom: Tracheobionta (Vascular Plants) 

Superdivision: Spermatophyta (Seed Plants) 
Division: Magnoliophyta (Flowering Plants) 

Subdivision: Magnoliophytina (Angiosperms - 
(Seeds enclosed in ovary - fruit) 
Class: Liliopsida (Monocotyledons) 

Subclass: Liliidae 
 

Below the rank of subclass Liliidae, two differing major viewpoints for 
classifications exist for the genus Hosta, one in the order of Liliales based on its 
classic position in the Lily Family and the other in the order of Asparagales based 
on more recent molecular investigations: 
 
[Hosta under Liliales]    [Hosta under Asparagales] 
Order: Liliales     Order: Asparagales 
Family: Hostaceae (Hosta Family)*  Family: Hostaceae (Hosta Family) 
Genus: Hosta      Genus: Hosta 
Hosta species      Hosta species 

*) In the Order: Liliales some botanists still maintain the genus Hosta in the family 
Liliaceae (Lily Family); explanation: In the above, the order Liliales was once 
considered one of the largest groups of monocots that included the genus Hosta. 
However, based on both molecular and morphological evidence, the group has been 
redefined to exclude the order Asparagales (including agaves, aloes, onions, day-
lilies, hostas), Dioscorales (including bat flower, arrow root, air potatoes) and 
Iridales (including the iris family) so the order Liliales is now a much smaller group 
and Hosta has been shifted to Asparagales.  
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The above listing table makes it obvious that above the rank of species, some 
disagreement exists, but that does not affect the species rank. Therefore, when the 
term “species” is used in American Hosta Society (AHS) literature and articles and 
in the Hosta Library, it is always considered the legal definition. As stated earlier, a 
species name is always presented in italics and consists of a genus name and a 
species epithet, as in Hosta ventricosa or H. ventricosa, in other words it is a binomial 
as explained earlier. The word “species” is used as the singular and plural form. 
 

Some of What Botanists Do to Name a New Species 

To give some idea what botanists do to determine new species, here are a few tools 
they use. Most important is the collection of specimens in the wild. Such specimens 
are collected among wild populations and then dried and mounted on cardboard 
called a herbarium sheet. All the important collection information is listed on a label 

attached to the mounted 
specimen and indicates 
collection date, name of the 
collector, 
environmental/ecological notes 
such as plant associations, 
elevation, soil, and other 
important factors. On newer 
specimens, an exact location 
determined by GPS is also listed. 
Some of the older Hosta 
herbarium specimens only have 
rudimentary information. 
Figure 1 shows what such an
older specimen looks like. 
herbarium specimen is for H. 
longipes and was deposited by 
the French botanists Franchet 
and Savatier in the Paris 
Herbarium as No. 1297 in 1876. 
About the same time, they 
published the name of this 
species in Enumeratio Plan
Japonicarum, 2–1:82, 529 1876. 
This is the first time the name H. 
longipes was used and botanists 

for the name). The s
Japan and has only 
by Matsumura. Tod
hypoglauca. 

F 1 

location, 

 
This 

tarum 

 

igure 

call this a basionym (= the basis 

pecimen was collected by Savatier in the Hakone District of 
very basic information included. In 1905, the name was verified 
ay this species is better known and identified as H. longipes f. 
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 While such incomplete information may have been good enough to establish the 
name of a species, today it would not be acceptable. This is because the Hakone 
District is a large land area encompassing 1227 sq km (474 sq mi). Trying to locate 
the spot where the original population occurred would impossible for obvious 
reasons. Today it is a park and includes Mt. Fuji, Japan's most famous and most 
sacred mountain. The area is southwest of and close to Tokyo.  

As stated, modern herbarium, specimens contain more and accurate information. I 
have included Figure 2, which shows a specimen prepared by the Morris Arboretum 
Herbarium of the University of Pennsylvania. The collector did not include a name 
and later sent the specimen to me to be identified. I have also included an 
enlargement of the description label. 

 

Figure 2 
 

 
The herbarium sheet label shown in Figure 3 shows the information usually 
included. Aside from the information on the label, many collectors include a small 
envelope that contains plant tissue that can be used in further investigation. As can 
be seen on this label, the hosta is not identified, because the collector was not certain 
as to what species it belongs. Often, collecting botanists collaborate with other 
experts in the field to determine if the specimen represents a new species or if it is 
already known to science. In this case, I assisted in identifying this specimen as H. 
minor Nakai and notified the collecting botanist of my determination. Also seen on 
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the label are the collector’s name and date and location of collection. Usually the 
elevation above mean sea level is given, together with a description of the collection 
site, sun and/or shade levels, the condition of the plant population, and other plants 
growing with the collected plant in the same general area. 
 
Determination of new species status requires a lot of investigation, field studies, 
comparative analysis of herbarium specimens, and, in recent times, DNA analysis 
and genetic studies. It is a complicated business and to go into details is beyond the 
intentions of this web page. Nevertheless, I will include a number of scientific 
references published in recent years that give some insight into what botanical 
classification entails. The botanists engaged in plant classification are called 

 

Figure 3 
 
taxonomists. Taxonomists prefer a species concept that keeps neat and tidy order in 
the all- important “House of Hosta Nomenclature.” First, they like the legal 
definition of a species because it is an artifact of their own design and the basis for 
all of their taxonomic ranks. Taxonomists have written a legally binding document 
called the International Code of Botanical Nomenclature (ICBN), which sets forth the 
“legal” definitions and requirements for taxa. For that reason, they prefer the 
morphological (recognition) species concept, because it creates neat “cubbyholes” 
for each species based on mostly visible morphological characters determined by 
ordinary means. Every gardener reading this will agree that a name is what we use 
to “know” a plant, whether a species or one of our garden cultivars. 
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The Rules of Naming 

As  stated earlier, the International Code of Botanical Nomenclature (ICBN) lays 
down the rules of naming species just like the rules of naming cultivars are set forth 
by the International Code of Nomenclature for Cultivated Plants (ICNCP). The legal 
definition of a species is rooted in the ICBN so a look at the botanical rules is in order. 
This is a set of rules adopted by botanists and taxonomists at regular meetings called 
Botanical Congresses. The first such meeting took place in Vienna, Austria, in 1905 
and the code emanating from this meeting is called the Vienna Code. The most recent 
version of the ICBN was adopted by the Sixteenth International Botanical Congress 
in St Louis, Missouri, July-August 1999 and updated in 2003. The code resulting 
from this meeting is called the St. Louis Code. These meetings are very important to 
gardeners because they decide, among other things, how to formulate the names of 
species plants. 
 
Before 1905, for instance, there was a debate about what the correct name for the 
genus we now call Hosta should be. It all started when the Austrian botanist 
Trattinnick gave the name Hosta to the genus in 1812. Almost immediately, it was 
found that this name had already been used earlier by another botanist for quite a 
different genus. The rules prohibit use of the same name for different genera (for 
obvious reasons). If this happens, only the earlier (or earliest) name is valid and all 
later names must be changed. That is why a few years later, in 1817, the German 
botanist Sprengel came up with the new name Funkia for the genus. Unfortunately, 
not long after this naming it was discovered that the name Funkia had also been used 
much earlier for yet another, different genus. Consequently, it too was declared 
invalid. Therefore, it was that in 1905, 120 years after the first plants of H. 
plantaginea had become the “Parisian Hosta” hostas still did not have a valid generic 
name. 
 
As with most rules, the botanical rules can be broken but it can be done only by 
agreement. That agreement came in 1905 during a session of the international 
botanical congress meeting in Vienna. Taxonomists decided that things had gone far 
enough and that the genus needed a valid name, so they agreed that the name Hosta 
must be used in spite of being invalid. This process is called ``conserving'' a name and 
it happens quite frequently. The ICBN contains a long list of conserved names. This 
then, is the type of work botanists do at these congresses and as far as hostarians are 
concerned it may have been a lucky day, because they might be called funkiarians, a 
name certainly not as appealing. 
 
Thus, in 1905 we finally had a valid name for our favorite plant genus, another, major 
problem arose: all the species names formulated under the generic name Funkia had 
become invalid with the rejection of Funkia as a generic name and new names had to 
be found. The ICBN rules helped out again as the renaming process proceeded, but it 
still took 117 years for H. ventricosa to have a valid name given by Stearn in 1931 with 
the epithet based on Bryocles ventricosa (Salisbury, 1814). 
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How Does a Plant Legally Become a Species? 
 
When a plant population purportedly new to science is discovered in the wild, a 
botanist has to do several things before the discovery legally becomes a species, i.e., 
before it is recognized by scientists as a species. All of the following steps must be 
undertaken: 
 
1) A taxon called a species is usually not an individual plant but a colony of many 
plants called a population and there may be several, adjacent or separate populations 
of the same species in a given area. Under normal circumstances, the botanist who 
discovered the original population travels in all directions from the original site of 
discovery to find other populations of the same species, thus determining the extent of 
the geographic area the new species colonizes. This area is called the habitat of the 
species. Aside from carefully studying these populations in their natural habitat, 
specimens (or seeds) are collected from several populations (as many as possible) in 
this habitat and brought into cultivation for study. 
 
2) The collected plants are grown on and observed over a period of several growing 
seasons, first to determine their uniqueness and carefully recording all visible 
features: size, shape, and color of leaves, stems, flowers, bracts, and other parts. 
Chemical analysis may also be carried out, as well as microscopic examination. All of 
this is required to record its external, observable features, which botanists call 
morphology, and to ascertain that the new plant is actually a new species belonging to 
the genus under investigation. A thorough comparison of all of the other taxa in the 
genus is made to make certain that the plant does not belong to a population already 
described in the literature. This can only be determined by comparing methodically 
and in minute detail the morphology of the new plant with that of species already 
described and named. In some cases, as for example H. yingeri, the plant morphology 
is so different from other species in the genus that a preliminary judgment can be 
made concerning the uniqueness of the new plant. These observations can take years 
and must be patiently pursued. 
 
3) Having done all of the above, the botanist has determined that a new species has 
been discovered. Nevertheless, in the example mentioned earlier, namely the 
discovery of H. yingeri, yet another step was prudent. Professor S. B. Jones of the 
University of Georgia, who named the species, had grown the cultivated specimens 
from seed so decided to go back to the natural habitat and look for the original 
populations and collect living plants. Since these plants vouch for the actual existence 
in the wild of the material previously grown from seed, these specimens are called 
“voucher specimens.” 
 
4) Now, the new species can be named. Obviously, the new name must not repeat one 
already used in the genus so a thorough search of the literature is made to exclude all 
previously used names. The collector of the original seed given to Jones was Barry R. 
Yinger, so Jones decided to honor Yinger and called the new species H. yingeri. The 
first part of this name is the genus name, usually abbreviated to H. for Hosta and 
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printed in italics and abbreviated as a capital letter. The name following is called 
species epithet and is always printed in lower case and italicized. Latin (or derived 
Greek) is used for these names. The name is sometimes referred to as a binomial, i.e., 
two-names (generic name and specific epithet), following the system of binomial 
nomenclature established by the Swedish botanist Carl von Linné in 1753. Latin is 
used because it is universally understood by botanists of different nationalities the 
world over. Finally, the ICBN stipulates that author's name must be attached to the 
species name and so the full, legal name of this new taxon is H. yingeri S. B. Jones. 
 
5) After the name has been determined, the new taxon must now be validly and 
legally published. To explain this process would take pages but, fortunately, our 
former editor Bob Solberg reprinted the text constituting the valid publication for H. 
yingeri S. B. Jones (from the Annals of the Missouri Botanical Garden) in the Hosta 
Journal, Vol. 21, No. 1, on pages 84–86. I urge readers to look up this reprint because 
it clearly shows what is required legally by the ICBN to satisfy the requirement for 
valid publication of a new taxon, in this case a new species. As can be seen, the text 
usually contains preliminary remarks about the discovery and collection, a note on 
the extent of habitat, descriptions in English and Latin of the plant's morphology, 
usually a botanical drawing of the new species, acknowledgement of assistance, and a 
bibliography of the literature consulted during the investigation. Very important, the 
location of the type of the name is also given. The type of the name is a dried specimen 
mounted on a herbarium sheet and it is usually called the holotype. The text will 
indicate the public herbarium or other public collection in which the type is deposited. 
 
After all of the above steps have been taken, a taxon on the species level new to science 
becomes legally a recognized species. Simply put, botanists identify and isolate 
distinct populations of plants, in this case members of the genus Hosta, define them 
within specific, characteristic (morphological) limits and conveniently confer specific 
rank upon each of these populations. All a species legally might be is a natural, 
evolved, or even hybridized population, which maintains itself in the wild and 
conforms to a given systematic type within the morphological limits of a valid 
diagnosis given for this type. 
 
The above process is extremely important to gardeners because it controls the naming 
of plants found in the wild. Unfortunately, in the past, the requirements for legal 
publication were not as strict as they are now and were often applied to plants not 
found in the wild but in gardens. Because of this, we have many species in the genus 
Hosta which are legally species but which do not occur and perpetuate in the wild. 
  

When is a Legal Species not a Species? 
 
This question seems to be nonsensical, because, once validly published, the acceptance 
of a species as a legal taxon becomes obligatory. But it is also quite obvious that 
species originating with natural populations that perpetuate in the wild, for example 
H. longipes or H. yingeri, are of a different mettle than species based on a garden 
hybrids, like H. crispula or H. opipara. (now written as H. `Opipara' and H. 
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‘Crispula’). In the past, many such non-perpetuating and non-reproducing garden 
forms have been legally described as species by botanists. Maekawa's H. opipara and 
Hylander's H. fortunei and its varieties and forms are examples. Although legally 
these may be species, it is universally recognized now that they are not true species, 
because they do not occur in the wild. For this reason, many botanists urge that they 
be treated differently somehow from the true, wild species. Unfortunately, from a 
legal standpoint per the ICBN, a species is a species regardless of origin and the ICBN 
does not provide for a separatecategory into which the non-reproducing “hybrid 
species” and “mutant species” can be segregated. The ICBN, however, allows such 
taxa to be reduced to cultivar form under the International Code of Nomenclature for 
Cultivated Plants (ICNCP). Luckily, the 2004 edition of ICNCP allows this method, 
stating further that species names (epithets) are to be retained for plants that are 
subsequently reclassified as cultivars. In other words, H. opipara can become H. 
`Opipara' and H. crispula can be changed to H. ‘Crispula’. This method works 
extremely well for gardeners because it does not require a name change and the 
former species name can be simply written as a cultivar name thereby preserving 
names already familiar to and long used by gardeners.    

 
 

 
 

Heaven ─ Earth ─ Man 
The Motto of Hosta Hill Gardens 
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True Species 
 
To define the concept of true species in simple terms is nearly impossible. 
Additionally, there are about as many differing opinions on the subject as there are 
authors. To come up with a usable concept for my book, I looked at this subject from 
a purely practical standpoint: 
 
1) Species are populations of plants which reproduce and perpetuate themselves in 
the wild and which are genetically closely related. 
 
2) Species are accepted, fundamental units of study in taxonomy. 
 
It should be pointed out that the term perpetuate in human, historical terms means 
that the plant populations reproduce (usually by seed) and remain relatively 
unchanged over hundreds, perhaps thousands of years. Over geologic time periods, 
i.e., millions of years, however, all plant (and animal life) life evolves, adapts, or 
disappears. These changes are imperceptible during the short span of a human life.  
Thus, classification systems devised by botanists' for living plants can reckon with 
and reflect only that relatively very limited window in geologic time. 
 

 
 

H. montana in Alpine Meadow near Mt. Nyugasa, Nagano-ken 
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Some botanists have argued that absolute reproductive isolation constitutes a 
requirement for being a species. To explain: absolute reproductive isolation exists 
between species of different genera, for example, daylilies do not hybridize with 
hostas. In many cases, it also exists among species of the same genus. These species 
hybridize but the hybrids are sterile so there is no reproduction. However, this is 
clearly not the case with hostas. Most gardeners know they can endlessly cross most of 
the species in the genus. This happens in the wild as well between adjacent or 
intermingling populations, particularly in Japan. When this is the case, the only way 
hybridizing between species is prevented is by natural, geographic or similar barriers: 
a species may exists in solitude on a remote island, or two species growing in the same 
area so might otherwise hybridize, but blooming and becoming fertile during 
different seasons. Mixing of genes between species occurs very rarely under these 
conditions. If reproductive isolation were to be included as an absolute requirement 
for qualifying as a species, practically all of the current classification of the genus 
Hosta would have to be discarded, because many of the Hosta species do interbreed in 
the wild if given a chance. 
 

Hosta Species: Differing But Alike 
 
Seemingly, an oxymoron, this statement is nevertheless correct when applied to the 
plants making up populations of a species. Gardeners often believe that all plants 
belonging to the same species must look the same. Some gardeners go even further 
and consider species as identical clones, looking the same. Nothing could be further 
from the truth: although individual plants making up a species are genetically closely 
related, they can look very different from one end of their habitat to the other. 
 

 
 

H. montana Population Showing Great Variability near Tsukude-mura, 
Minamishitara District, Aichi-ken 
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Under normal circumstances, botanists collecting specimens of a species have access 
to only a small part of the total natural population of that species so their collection 
presents only a small sample. Therefore, their systematic judgments and conclusions 
may not adequately reflect the total natural variability of neither that species nor its 
total natural distribution. Thus, complete characterization of a species is difficult to 
achieve. This is especially true when natural populations overlap and interbreed, as is 
frequently the case with Hosta. Referred to as intergradation, this interbreeding 
results in the formation of plant colonies composed of hybrids, called hybrid swarms. 
These hybrids are frequently quite fertile, reproducing and maintaining themselves in 
the wild. They also interbreed freely with each other and their parents and often 
backcross to a parental type. Called introgression, this process greatly increases the 
complexity of classification because the genes from one species are gradually 
absorbed into another species and many intermediate types may exists among a 
natural, intergrading population. 
 

H. longissima var. longifolia; Variegated Form H. ‘Ki Fukurin Mizu’ 

Identification of Species 
 

ne might ask if different populations of a given species look quite different, how 
 

 

 

 

O
botanists determine that they belong to the same species. Unfortunately, there is no
simple answer to this. Quite frequently, gardeners bring hosta leaves asking me to 
identify the plant by examining these leaves. This can be done with leaves that have
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unique or otherwise characteristic features not seen in other leaves but in most cases
it is impossible to make an identification based on leaves alone. Botanists studying a 
species also do not determine relationships based on a single character but they take 
into account as many characters as possible. These can be quantitative as well as 
qualitative, i.e., measurable and/or observable. These seen characters usually reflect 
an unseen, physiological gene make-up so are very useful. The observable characters 
are, in fact, the only practical and generally used manifestation of related characters 
botanists can readily use. 
 

, 

lready mentioned, breeding barriers (reproductive isolation or barriers) lead to the 

n 

 

 
e 

 

iculties, 
veloped 

 

 methods 
volves cladistics, which 

 

n

represent shared characteristics. 

A
formation of recognizable groups of related plants. To gardeners the two most 
important groupings are the genus and the species. Any gardener can recognize the 
difference between a daylily and a hosta. They have learned that daylilies have certai
groupings of characters as do hostas and these groupings of characters make one a 

daylily and the other a 
hosta. Botanists call this
(usually morphological) 
clustering and it leads in 
this case to the naming of 
genera. This clustering can
also be determined on th
lower species level, but its 
limits are no longer as 
distinct as they were in the
rank of genus: it is easy to 
tell the difference between 
a daylily and a hosta, but 
to tell H. densa from H. 
kikutii is certainly much 
more difficult. To 
overcome these diff
botanists have de
many methods to 
determine the clustering of
morphological characters 
more accurately. 
 
One of these
in
(greatly simplified) is a
method of classification 
g diagram called a 

phenogram (Fig 4), in which the branching points represent shared characters. This 
phenogram shows the relationships between five hypothetical species with differing 
population counts. Phenograms are correlation tools, in which the branching points 

that represents the relationship between taxa as a branchi
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There are other, 3-dimensional diagrams showing the clustering of associated 
haracters (Fig. 5). Without going into details, these diagrams are based on very 

. In 
 

c
detailed and careful analysis of characters and graphically show the clustering
this diagram, called Principle Coordinate Ordination (PCO). Species A and B are
separate so distinct, while species C and D are close so related to each other.  
 

 
 
Other specialized methods have been developed in which populations are analyzed 
nd compared based on their biochemistry (enzymes, flavonoids), cytology (cell 

e 

Judgment Calls 

In the plant kingdom, there are haracter combinations. From a 
ractical standpoint, it is impossible to give everyone of these combinations a 

ts 
. Some 

h 

a
biology), palynology (pollen studies), ecology, and other (normally “unseen”) 
characters. All of these aid the taxonomist in determining relationships and, in th
end, help circumscribe the limits of taxa, in this case species. 
 
 

 
an infinite number of c

p
botanical rank, like species. For this reason, botanists select groups of plants 
(populations) which are recognizably different from other groups. Taxonomis
simply judge these differences from a perspective based on their own research
of these researchers combine groups of plants with characters that shade into eac
other (Fig. 6) and consider them the same species. Others may consider the groups as 
varieties and forms of the species. Still others may be more detail-oriented, so they 
separate closely related taxa as separate species. Although all of these determinations 
are judgment calls, they are always based on scientific research and careful 
evaluation. I have drawn Figure 6 using H. clausa to illustrate how such judgment 
calls are made. 
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To gardeners these judgment calls are sometimes calamitous because they upset 
stablished nomenclature and everyone growing the affected plant (a taxon/species 

t” 

t 

 

 research and things settle down in the 
“naming game.” Some of this new research involves DNA Fingerprinting. When DNA 

ry 
ique 

d 

e
= not a cultivar) has to get used to a new name. Gardeners usually “bite the bulle
and adopt the new name, although it may take some time for them to do it. Not that 
it matters to taxonomists; because they change classifications based their own 
scientific research. Occasionally taxonomists come up with a classification based on 
broad or, on the other hand, too restrictive judgments that could severely upse
horticultural nomenclature. In these cases, gardeners sometimes ignore the new 
classification and may at times be helped by other botanists/taxonomists who find
the new classification unacceptable as well. 

Eventually the disagreement is settled by new

fingerprinting is applied to humans, a process of complicated analysis is performed 
to determine what DNA sequences a person has. The product of these tests is a bar 
or banding pattern similar to the one shown in Figure 7 and it is often referred to as 
a DNA fingerprint. It is important to realize that these banding patterns do not 
provide a unique “fingerprint” that would, by itself, identify an individual (as a true 
fingerprint would), but they are varied enough to determine whether two DNA 
samples are from the same, related or non-related humans. The fingerprinting 
methodology usually involves a small number of sequences of DNA known to va
considerably among individual humans, which increases the probability of a un
match. This method is now widely used to solve criminal cases or determine dispute
parenthood. All that is usually required to establish guilt or innocence is to match 
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DNA samples collected at the scene of the crime with the DNA of the accused; to 
establish parenthood; the DNA of a child must match that of the purported parent

DNA analysis was applied to hostas recently, but it is expensive. Consequently, very 

.  

few genetic studies have involved the genus Hosta. The populations of the genus in 

n, 

ether 
y 

7 shows the typical result of RAPD analysis in the form of DNA banding 
profiles of Hostas species that can be differentiated with single RAPD primer. In this 

related 
 

, 

9
are the same species although severa s 

t. 
e 

ers of the Hosta Library interested in more detailed analysis,  refer to the 
iscussions in my book The Genus Hosta – Giboshi Zoku; Timber Press, 1991. I also 

rts 

the wild are composed of species and interspecific hybrids. They have very few 
characteristics that can be identified and separated with ease. If two plants are 
available for comparison, one a known species or cultivar and the other unknow
DNA fingerprinting is used to determine if the two are the same, which may be 
useful in cases involving plant patent infringement. On the other hand, DNA 
fingerprinting can be used to compare two varieties thought to be different, to 
determine if they are indeed different or actually the same species or cultivar. 
Random Amplified Polymorphic DNA (RAPD) analysis can help to identify wh
two plants are the same or different, but it cannot identify an unknown plant b
name. 

Figure 

case, H. venusta, H. minor, H. capitata, and H. nakaiana were compares and 
distinguished with a single primer. Prior authors determined that H. venusta, H. 

minor, H. capitata, and H. nakaiana are 
because of confirmed populations growing in
the same general geographic area and because 
they exhibit close similarities. Nevertheless, 
genetically these species are quite different. In 
1991, I wrote about this and questioned the 
purported relationship of H. capitata and H. 
nakaiana (see The Genus Hosta, pages 40, 80
297). RAPD data support that finding and 
these species have very low genetic similarity. 
Earlier, the Japanese Hosta researchers 
76) proposed that H. nakaiana and H. capitata 
l distinguishable morphological difference

exist, such as a disparity in the color of anthers, and papillose and non-papillose 
veins. RAPD analyses revealed that these two species are genetically very differen
H. venusta and H. minor are shown by RAPD to be very closely related and may b
adaptive morphs of the same species changed by vastly different ecological 
conditions as pointed out by this author in 1991 (see The Genus Hosta, pages 40, 80, 
297). 
 
For us

Maekawa (in 1969) and Fujita (in 1

d
recommend the articles published by me under the heading Species and Such, Pa
IX through Part XIII and published in The Hosta Journal. 
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H. ventricosa Naturalized in Rabun County, Georgia 
 
 

Species and Cultivars 

At this point, it is helpful to  about Hosta species. Most 
ardeners grow garden varieties (registered and named sports and hybrids, i.e., 

they 

 
point out that this discussion is

g
cultivars). Most of the excitement in hosta gardening comes from the contribution 
variegated cultivars make to a garden. Many gardeners also plant species, when 

 22



become available, but to portray the total diversity of a species population in garde
is impossible because the available plants are usually the offspring of a single clone 
collected in the wild and propagated. What makes species so very important is the 
gene pool they bring into the making of garden cultivars. The essential difference 
between species and garden varieties is rather dramatic: 
 

arden varieties are man-made and require no lega

ns 

l procedure to be named 
er than the registration of their name with the International Registration 

ill 
est, 

ating 

 
 of evolution and 

ptation, which will become recognized by valid description and 
ill 

y. 

oth
Authority. This registration is highly recommended but not mandatory. 

Garden cultivars can be found as seedlings or sports, propagated, and 
occasionally they are lost. This is regrettable, but chances are that the sport w
reoccur or the cross can be made again. As long as gardeners take inter
cultivars will be propagated and can survive. Without this interest, they would 
disappear because without human intervention they have no way of perpetu
themselves, because they do not come true from seed. 

pecies are “for ever” in human terms and products

 G

ada
publication according to the rules of the ICBN. Once species are lost, they w

never come back. Most plant species were around long before the human species, 
Homo sapiens, evolved and developed, and they may still be around after the species 
Homo sapiens has managed to exterminate itself. Unfortunately, right now, it looks 
like humans have the upper hand and increasingly are pushing unrecognized and 
recognized plant (and animal) species into oblivion. Perhaps a recognition of how 
important (and fragile in some cases) species are may change the course of histor
It is hoped none of the Hosta species ever gets lost. 

 S
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	As scholarly thinking developed in Greece, the most important botanist and namer of plants during those early days was Theophrastus (371-286 BC). He was a pupil of the well-known G
	As  stated earlier, the International Code of Botanical Nome


