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Abstract: This bachelor thesis is concerned with the problesh folk botanical taxonomies,
especially as they relate to ethnobotany anddbigeived as review of literature. It also poinis o
some interesting connections between folk systesaind western science, and suggests some
comparation of proposals and findings of variouthaxs. The review consists of these main parts:
Short history of plant systematics, folk biologicdssification, folk biological nomenclature, and
correspondence between folk and scientifical diassion. Data are collected from several
scientific disciplines and synthetise, compare @mtraste different authors' views on folk botahica
taxonomies. The study of folk taxonomy is importémtmodern ethnobotanical research, which

depends on traditional knowledge especially init@penvironments.

Keywords: folk taxonomy, traditional knowledge, folk botaaic classification, lingvistic

ethnobotany.

Abstrakt: Tato bakal&ska prace se zabyva problematikou lidovych taxonamias ve vztahu

k ethnobotanice a je koncipovana jako literarnergs. Prace také poukazuje réktaré zajimave
souvislosti mezi lidovou systematikou a zapaditou a nabizi éité srovnani naviina poznatk
raznych autoil. Review se sestava&hto hlavnicktasti: Kratka historie systematiky rostlin, lidova
systematika rostlin, lidové nazvoslovi rostlin aulsal mezi lidovou a &deckou klasifikaci. Data
jsou shromaztha z rekolika védeckych disciplin a stwji, porovnavaji a stavi proti sémazory
raiznych autoi na lidové taxonomie rostlin. Studium lidové taxome je dilezité pro moderni

ethnobotanicky vyzkum, ktery zavisi na tradch wdomostech zvla8tpak v tropickych oblastech.

Kli¢ova slova: lidova taxonomie, tradni védomosti, lidova systematika rostlin, lingvisticka

ethnobotanika.
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1 INTRODUCTION

People living in various societies across the wdhiohk about living things in the similar
special ways that fundamentally differ from the wapf thinking about other non-living objects.
This way of thinking can be considered as basiwl&fbiology, which is the more inclusive area of
folk botany. This is field of study of antropologyegnitive sciences, linguistic and interdisciptina
subject of ethnobotany, the study of the relatigndbetween people and plants, the human
conceptualisation and use of plants, historicatigt aross-culturally. The methods of ethnobotany is
to integrate natural and social sciences. In the04%nd 1980s, started more serious studies of
ethnobotanical classifitation and folk taxonomy,enhBrent Berlin with his colleagues proposed
few ,universal” principles of ethnobiological cléssation. He modified these principles after much
controversy in 1992 and part of this bachelor thésings a summary of these seven priciples of
categorization and five priciples of nomenclatuseweell. There is comparation between folk and

scientifical classification, with regard to modesoibsistence in chapter 4.

2 AIM OF THE THESIS

This bachelor thesis will attempt to provide a bdstical analysis and synthetises data from
various authors related to the research of folksifecation and taxonomies. It also points out some
interesting connections between folk systematias wastern science. | would like to develop a
good working knowledge of the modern ethnobotanieakarch by collecting data from several
scientific disciplines and compare and contrastfetght authors' views on folk botanical

taxonomies.

3 METHODOLOGY

Major part of the information source for this bachehesis | collected from journals articles at
JSTORE, EbscoHost, Springer Link, Web of Sciencel ather digital archives. These |

supplemented with data from monographs from théoNat Library of the Czech Republic.



4 REWIEW OF LITERATURE

4.1 Short History of Plant Systematics

4.1.1 Preliterate Systematics

There is very litttle knowledge of this period mgsoriginated from ancient paintings,
drawings or utensils, and our speculations. Praléepeople obviously knew which plants were
edible and which were poisonous or medicinal usable

4.1.2 Ancient Literate

The earliest surviving treatise on plants is Theaptus'sHistoria Plantarum Theophrastus
(ca. 373-287 B.C.), considered by some botanisteeatather of western systematic botany, did not
articulate a formal classification scheme; instbadrelied on the common groupings of folklore
combined with growth form: tree shrub; undershrabsherb (Stearn, 1992). In hinquiry into
plants he begins with the sentenc&e must consider the distinctive characters arel general
nature of plants from the point of view of their rpimlogy, their behavior under external
conditions, their mode of generation, and the wiolerse of their life'(transl. Morton, 1981).

According to Green (1909) Theophrastus preserved#sic structure of folk plant names in
his early nomenclatural studies providing by hisnebotanical insight historical validation of many
of the structural principles shown in this documesiow. The Theophrastan nomenclature of plants
is highly natural (see table 1).

Table 1. Comparison of the Theophrastan and madamenclature of plants (Green, 1909).

Theophrastus Modern

Peuce Pinus picea

Peuce ldaia P. maritima

Peuce conophorgs P. pinea

Peuce Paralios | P. halepensis




The Materia medicaof Dioscorides was also an important early compendof plant
descriptions (over five hundred); it was in usenfriis publication in the 1st century until the 16th
century, but during the Dark Ages it was copied srwbpied and the figures redrawn so many times
that they bore little resemblance to the originakecognized some genera such as Aloe (Mayr,
1982).

4.1.3 Medieval "Dark Ages"

The Bishop of Regensburg, Albertus Magnus (119380}, prepared a manuscript on plants
which recognized mono vs. dicots as well as vascuta Nonvascular, but it was not widely
circulated. Thomas of Sarepba (1297 - 1378) madefitht herbaria in book form, pressed and
dried plants or plant parts being glued onto blpages (Arber, 1912).

4.1.4 Renaissance

Renaissance began in Italy and is known as thenbegjs of modern science. This period was
important to plant taxonomy especially becauseobiadnes Gutenberg (1400 —-1468), a German
goldsmith and printer who is credited with introthgcto Europe movable type printing (around
1439), which had been invented centuries earlie€China and Korea. This important fact made
knowledge available to almost all people and betnnedical books calletherbals of Otto
Brunfels (1464-1534), Jerome Bock (1489-1554), laednFuchs (1501-1566) became popular
(Arber, 1912).

4.1.5 Early Metodists

Later influential Renaissance books include thoseCaspar Bauhin (Swiss) and Andrea
Cesalpino (ltalian). Bauhin described over 600higlawhich he arranged into 12 books and 72
sections based on a wide range of common charstatsriHe is also credited with modern concept
of genera and species. Cesalpino based his systaimecstructure of the organs of fructification,
using the Aristotelian technique of logical divisicHe tryed to base classification on logic rather
than utilitarian concepts. In the late 17th centlrgtanist and natural theologian John Ray who

listed over 18,000 plant species in his works, riedited with establishing the monocot/dicot



division. French botanist Joseph Pitton de Toumedsed an artificial system based on logical
division which was widely adopted in France (M&y982).

4.1.6 Linnaean period

Linnaeus (1707-1778) was a Swedish botanist, playsend zoologist and is considered the
father of plant taxonomy . HiSpecies Plantarur(i753) is the starting point for modern taxonomy.
Linnaeus also developed a Sexual System of cleagdn which was based on the numbers of
reproductive parts and described 100's of spediesre seems to be some equivalence of folk
taxonomy and Linnaeus taxonomic system. It is gesten unintentional bit of western systematic
ethnocentrism to attribute the "invention" of owrrent binomial system of nomenclature to
Linnaeus (or to Bauhin) if in so doing one is swgjg a radical break with folk tradition. It is neo
close to the facts to observe that Linnaeus andphedecessors formally codified a system of
nomenclature present in the folk systematics dfesaprescientific man and still recognized in the
natural folk biological systems of classificatiosuhd in the languages of preliterate peoples today
(Raven, Berlin, Breedlove, 1971).

4.2 Folk Biological Classification

In the study of classification, one is concernedhwvdiscovering those principles by which
classes of organisms are naturally organized in pheliterate mind (Berlin, 1973). Folk
classification is defined by the way in which memsb@f a language community name and
categorize plants and animals (Brown, 2000). Fjktematics is subject concerned with the
elucidation of those general principles which ufidgrescientific man's classification, naming, and
identification of living things. The subject is paf the more inclusive area of folk science, thra a
of which is to describe the nature of primitive lutedge of the natural world. Berlins framework
based on cross-language evidence with regard tergleprinciples of folk biological classification
and nomenclature published in 1972, (Berlin, Breeel] and Raven, 1973, 1974) suggest some
important proposals and findigs. One of these §ads that prescientific man's classification of hi
biological universe is quite developed and highjgtematic. The primitive natural systematist is
apparently as much concerned with bringing classtifiry order to his biological universe as is his
western counterpart. Objective biological discomties recognized by primitive man are, for the

most part and with explainable exceptions, idehatgdome level with those recognized by western
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science. The principles which form the basis ok tmblogical classification seem to be ones which
arise out of the recognition of groupings of orgams formed on the basis of gross morphological
similarities and differences. Only rarely is clésstion based primarily on functional
considerations of the organisms involved, (for eplantheir cultural utility). In the folk botany of
the Tzeltal, a group of Mayan horticulturalists dsshown to have any cultural significance less
than half of the named folk generic classes ofplagtudies among the Aguaruna Jivaro of the rain
forests of north-central Peru suggest the samenfysd(Berlin, 1973). On the other hand Berlin's
pioneering work proposes ethnobiological genertna on the basis of comparative evidence
extracted solely from small-scale agrarian sodetiéurther published data show that Berlin's
generalizations do not neatly extend to nonculdirsat(Brown, Anderson Jr., Berlin, Boster,
Schadeberg, and Visser, 1986).

4.2.1 Folk Taxonomies

Taxonomic hierarchies (from the Greek word taxe @rrange’) indicate how humans and
cultures classify the phenomena around them.Therelifferences between different cultures, or
between classifications done in particular cultuaed scientific classifications. Such classificator
structures or naming systems of phenomena usedeiryday speech have generally been termed
folk taxonomies (Conklin, 1962; Lounsbury, 1964pn® authors agree on a definition of a folk
taxonomy as a system of monolexemically labelldd gegregates related by hierarchic inclusion
(Conklin,1962). But not all the segregates, or gaties, included in such taxonomies are
monolexemically labeled (Berlin, 1968jolk taxonomy according to Browia a term which reffer
to the hierarchical structure, organic content, emitural function of biological classificationsath

ethnobiologists find in every society around theld/@Brown, 2000).

4.2.2 Folk Taxonomic Ethnobiological Categories

Berlin postulated that the basic organizing priteipf folk biological classification is
taxonomic, whereby recognized groupings (hereatiledtaxa) of greater and lesser inclusiveness
are arranged hierarchically. The taxa which ocaumeembers of the same folk ethnobiological
category are always mutually exclusive. Furthermibr@ppears that in natural folk taxonomies most
taxa are members of just five ethnobiological categ that are logically comparable to the ranks of

western systematics (kingdom, phylum, class, ortenily, genus and species). Berlat al.'s
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ethnobiological categories are hierarchically ageghin levels of inclusion, from most general to
most specific as well. These are tinaique beginner (kingdom), liferm, generic, specificand
varietal. A sixth category is callethtermediateand contains taxa which fall hierarchically between
the life form and genericategories (Berlin, 1973). Relationships betweéndaiological ranks and
levels of taxonomic inclusion are ilustrated inufig 1. Cecil H. Brown notes that biological classes
of the same rank exhibit nomenclatural, biologita@tonomic, and psychological characteristics that
distinguish them from classes affiliated with otmanks. Unique beginner, life-form and generic
members are usually labeled by primary lexemes redsespecific and varietal rank members are
usually labeled by secondary lexemes (Brown, 20R6¢ording to antropologist Scott Atran rank
allows generalizations to be made across classtsafat any given level. For example, the living
members of a taxon at the generic-species levetrgln share a set of biologically important
features that are functionally stable and interddpat (homeostasis); members can generally
interbreed with one another but not with the livimgembers of any other taxon at that level
(reproductive isolation). Taxa at the life-form éwgenerally exhibit the broadest fit (adaptive
radiation) of morphology (e.g., skin covering) amehavior (e.g., locomotion) to habitat (e.g., air,
land, water). Taxa at the subordinate folk-speaintl folk-varietal levels often reflect systematic
attempts to demarcate biological boundaries thraudural preferences.

System of rank is not simply a hierarchy, becansmany domains there is hierarchy without
rank, but only in the domain of living kinds is thealways rank. Ranks and taxa are of a different
logical order. Hierarchy, that is, a structure o€lusive classes, is common to many cognitive
domains, including the domain of artifacts. Forrapée, chair often falls under furniture but not
vehicle, and car falls under vehicle but not furret But there is no ranked system of artifacts: no
inferential link, or inductive framework, spans bahair and car, or furniture and vehicle, by diht
a common rank, such as the artifact species acarifact family. Biological ranks are second-order
classes of groups (e.g., species, family, kingdamm)se elements are first-order groups (e.g., lion,
feline, animal). Ranks seem to vary little, if df across cultures as a function of theories diebe
systems. In other words, ranks are universal butthe taxa they contain. Ranks represent
fundamentally different levels of reality, not cemience. (Atran, 1998).

Folk classification, like professional biologistaskifications, are strictly hierarchical: every
plant or animal belongs to one and only one geewsty genus belongs to only one life-form; every
life-form is either a plant or an animal; plantdaanimals are living things, and every object is

either living thing or not. All this gives peoplaruitive biological concepts a logical structuhet
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is different from the one that organizes their @pts, such as human-made artifacts. Whereas
people everywhere say that an animal cannot be fisfttand fowl, they are perfectly happy with
saying for example, that a wheelchair can be bothiture and vehicle, or that piano can be both
music instrument and furniture. And this in turnkea reasoning about natural kinds different from
reasoning about artifacts. People can deduce ftlzatrout is a kind of fish and a fish is a kind of
animal, then a trout is a kind of animal. But tligynot infer that if a car seat is a kind of claaid a

chair is a kind of furniture, then a car seat kiral of furniture (Pinker, 1994).

Unique Beginner plant Level O
Life-form /<\ (other life-forms) Level 1
Generic (other generics) Level 2

Specific /@ (other specifics) Level 3

Varietal swamp white ~ (other varietals) Level 4
oak

Figurel. Ethnobiological ranks and levels of taxoio inclusion with sample botanical

classes from American English (Browhal., 1986).

4.2.2.1 The Unique Beginner Rank (Kingdom)

The unique beginners a distinctive category in that it has but onemhber, that being the
taxon which includes all other taxa. The tedimgg thingsor plants and animalsre often used to
refer to this taxon in American English folk bioljo¢Berlin, 1973). Taxa of the categoupique
beginnercan be and most often are linguistically unlabéerlin et al, 1973). The implication of
Berlin, Breedlove, and Raven's ubiquitous "covertique beginner is that people globally, if not
universally, conceptualize living things in ternfstioe dichotomy "plant-animal." The point is that
people everywhere can make the distinction anchaftg but that does not mean that they make it

taxonomically (Brown, 1974).



4.2.2.2 Life Form Rank

Members of the categoryfe form are relatively stable across cultures andesgmt most
encompassing classification of organisms into gsotlfat are apparently easily recognized on the
basis of numerous gross morphological charactersa f this category are few in number, usually
somewhere between five and ten, and among themdadhe majority of all taxa of lesser rank.
Such terms atee, vine, herb, fishandbird refer to examples of commonly recognized life form
taxa in most folk taxonomies (Berlin, 1973).

Folk botanical life-form terms are added to lang@sg@ a highly regular manner. The first
life-form to be lexically encoded is always "tre&fid the second, a small herbaceous plant clas:
(GRERB). The addition of "bush,” "vine,” and "gradsllows with "vine" always preceding
"grass.” (Witkowski and Brown, 1977). However, diint cultures may group things quite
differently (Berlin, 1992). Size of folk botanickfle-form vocabularies is positively correlated kit
both societal complexity and botanical species rdite These findings are similar to those
discovered by Berlin and Kay (1969) in their stualy "basic color terms" in languages. The
distributional pattern described by Berlin and Kalyests to implicational universals in color
terminology. Similar constraints upon the co-ocence of folk botanical life-form categories exist
and implicational universals are found to pertaitvotanical terminology as well.

Scott Atran propose these findings: Folk botanldatforms appear to represent a holistic
appreciation of the local flora (including its redaship with the local fauna) that is compatiblghw
humankind's usual existence. They seem to reflexsgmorphological patterns that subsume any
number of generics that play similar roles in tloermy of nature seen from a phenomenal
perspective, that is, within the (nondimensionabal ecology we are normally compelled to deal
with (Atran, 1985). Cecil H. Brown has isolated jpedies of folk botanical life-forms determined
through comparison of data from 29 languages whmlally, but not always, characterize them.
They are:

(1) Life-form labels are usually used to name imdlnal plants rather than collectivities of
plants. Thus terms equivalent to the Engtisbp, foliage, hedges, brusaind the like usually are not

found as life-form terms.



(2) A small number of distinctive features pertamito the form of the whole plant (gross
morphology) are the usual criteria by which thenpla identified by use of a life-form label (Ber]i
1976).

(3) Usually no characteristic part of a plant cdaosts the criterion by which the plant is
identified by a life-form term. Thus words equivatldo the English fruit, flower, and tuber, for

example, usually are not found as life-form terms.

(4) Usually no characteristic function or use (otat lack thereof) of a plant constitutes the
criterion by which the plant is identified by adliform term. Thus terms comparable to the English
herb (medicinal), vegetable (edible), and weeda(tiaick of use), for example, usually are not found
as life-form labels.

(5) Seasonal habits of plants usually do not ctrstihe criteria by which they are identified
by life-form terms. Thus words equivalent to thegish perennial and annual, for example, usually

are not found as life-form terms.

(6) Usually the life stage of a plant does not titute the criterion by which it is identified by
a life-form term. Thus words equivalent to the Estglseedling and sprout, for example, usually are
not found as life-form terms. Occasionally, howe\aelife-form label can be alternatively used in a
manner that seems to refer to life stages of pldnt$Huastec, for instance, the life-form d'ohol
(herb) is used to refer to any young or stunteel i@ more than two feet or so in height.

(7) Usually the environment or location in whichpéant grows does not constitute the
criterion by which it is identified by a life-forterm. Thus expressions comparable to the English
desert shrubs, tropical plants, and aquatic pldotsexample, usually are not found as life-form
labels (Brown, 1977).

4.2.2.3 Generic Rank

Generic taxa is the most common and can be recediy linguistic, taxonomic, botanical,
and psychological criteria. Folk genera frequemlity not correspond to scientific genera but may

correspond to Linnaean species or families. Somergetaxa are subdivided into taxaspfecific
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rank (Berlin, 1976). In contrast to life form taxa, whirefer to the largest groupings of organisms
distinguished by multiple characters, members efdthnobiological categomyenericrefer to the
smallest discontinuities in nature which are easlyognized on the basis of large numbers of gross
morphological characteristics. Folk generic taxa #we most numerous in any folk taxonomy that
has been more or less fully described. Example®l&f generic taxa in American English folk
botany would be those classes referred to by tneeshickory, maple, tuliptreeand cottonwood,

all of which are included in the life fortree.

Taxonomically, the majority of all generic taxaany natural folk taxonomy are included in
one of the recognized life form taxa. There areeatioeless, generic classes which are aberrant ir
some fashion or another, which prohibits their udsion in one of the major life form classes. In
Tzeltal, the cactupehtak (Opuntigsp.) is one such example. Possessing characternistlike any
other grouping of plants in the area inhabited liiy Tzeltal, it is considered a conceptual isolate.
Aberrancy of a generic may, at times, be due tddhethat it possesses characteristics of two life
form taxa simulteneously. In Aguaruna Jivaro, faample, members of the generic taxaowi
(Clusiasp.) are considered neither to be kindawhi'tree' nor kinds oflaek'liana,’ by virtue of the
simulteneous tree-like and liana-like stem habitnfd in members of this class, a commonly seen
strangler. Finally, the majority of all generic #adn folk taxonomies are monotypic and include no
taxa of lesser rank. Polytypic generic taxa almosariably refer to those classes of organisms
which are important culturally (Berlin, 1973). Theare isolated branches wnaffiliated genera
that is, not every genus node is related to amnmediate or life-from. These are typically formath
differ considerably in their appeareance or areortgnt because they are cultivated (Berlin, 1992).

The generic categories may not be the fundameniddibhg blocks of folk biological
classification as Berlin has proposed. Rather,aaugble argument that specific classes typically
arise before generic ones can be based on (I) ledgel of the nature of the folk biological
taxonomies of hunter-gatherers and (2) an undetistgrof the constraints on the development of
polysemy and overt marking in language in gendvaist biological categories labeled by foragers
are terminal generics bearing a one-to-one relsiignto scientific species. With a transition from
foraging to farming, terms for some of these classgpand in reference to cover multispecies
generic categories. Thus, ironically, terms dgenericclasses expand referentially to otlgemeric
classes. Another ironic aspect of this developneetitat type-specifics before referential expansion
are generic classes, at least in terms of Berlin's framewornlt after expansion arspecific

categories. When a monomially labeled generic besom specific (i.e., type-specific) through
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expansion of reference, the only change involvedha the class becomes subordinate to a
polytypic generic category. The constituency of ¢hess does not change-no member referents are
lost and no new ones are added. Given this, it seaore appropriate to identify the monomially
labeled terminal category involved asgecificclass than as a generic one. Expansion of referenc
may then be described as a process in which a miahtenm for a specific category referentially
expands to cover a more comprehensive genericagted which the specific class is a member.
One possible objection to this terminological chang that in Berlin's original scheme specific
classes, with the exception of the type-specifie, always binomially labeled. According to Berlin
the first biological classes to develop in langusagee always generic. After generic categories are
encoded, classes of either the life-form rank ergpecific rank or both may emerge (figure 2). On
the other hand in Browns framework classes of gezific rank developmentally precede those of
the generic rank. This is strongly indicated by fhet that specific classes are ubiquitous in
taxonomies of foragers while generics (i.e., p@itygenerics) are very rare. If folk taxonomies of
foragers are understood as the starting pointhinadtiological nomenclature growth, then specifics

are necessarily developmentally prior to geneffigsife 3), (Brownet al, 1986).

specific varietal
generic — — — unique beginner
life-form intermediate

Figure 2. Berlin's sequence for the addition of enatatural categories to languages
(Berlin, 1972).

varietal
specific — generic — life-form — — unique beginner
intermediate
Figure 3. Revised sequence for the addition of ntag¢ural categories to languages
(Brownet al, 1986).

4.2.2.4 Specific and varietal Rank
Taxa which occur as members of tgecificand varietal ethnobiological categories differ
from both life form and generic taxa in severapexss, the most important of which appears to be
11



that such taxa are conceptually distinguished erbtsis of very few morphological characters. As
will be seen in the section on nomenclature, alsjngultivalued character, such as color or sige, i
often sufficient to differentiate two or more fakecifics of the same folk genus. Generally, specif
taxa in folk taxonomies occur in sets of two orethmembers. It is quite rare for a set of specific
taxa to exceed ten; those that do are invarialggrdsms of supreme cultural significance. Varietal
taxa, as might be expected, are rare in all fokdos@mies. Examples of specific taxa in American
English folk botany would be those categories lathdly such names adite oakandsugar maple.
Varietal taxa may be seen in the narbaby lima bearand butter lima bean. Intermediatiaxa
taxonomically include two or more generic taxa ihig relatively rare in folk taxonomies and when
such taxa are found, they most commonly are naléabby an habitual expression. The rarity of
intermediate taxa in folk systematics, but moreongmtly, the fact that they are not named, casts
doubt as to whether our current knowledge emplyicpistifies establishing an ethnobiological
category of this rank (Berlin, 1973).

4.2.3 Berlin et al."sGeneral Principles of Classification in Folk Bioloy

In 1973 Berlin with his colleagues postuled hiserahprinciples of classification, these are:

(1) In all languages it is possible to isolate Uiiggically recognized groupings of organisms of
varying degrees of inclusiveness. These classe®feed to here aaxaand can be illustrated by
the groupings of organisms indicated by the naoads vine, plant, red-headed woodpeclate,, in
English.

(2) Taxa are further grouped into a small number ctdsses known as taxonomic
ethnobiological categories. These ethnobiologiedegories, definable in terms of linguistic and
taxonomic criteria, probably number no more thar.fiThey may be named as follows: unique
beginner, life form, generic, specific, and varieta sixth category, called intermediate, may be

required as further research is carried out onadtimhogical classification.
(3) The five universal ethnobiological categories arranged hierarchically and taxa assigned

to each rank are mutually exclusive, except for uh&ue beginner of which there is only one

member.
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(4) Taxa of the same ethnobiological category attarsstically, though not invariably, occur
at the same taxonomic level within any particugaoinomic structure. The taxon which is a member
of the category unique beginner occurs at leved.zafe form taxa occur only at level one. Generic
taxa characteristically occur at level two, butnibt, always occur at level one. Specific taxa
characteristically occur at level three, but if ,nalways occur at level two and are immediately
included in a generic taxon which occurs at levet.oVarietal taxa, if present, characteristically
occur at level four, but if not, at level three dndhis case can be shown ultimately to be inaude
in a generic that occurs at level one. The relatign of these proposed ethnobiological taxonomic
categories and their relative taxonomic levelsng particular taxonomic structure can be seen in
the idealized schematic diagram in figure 4. Taxssigmed to each of the fundamental
ethnobiological categories characteristically eihimguistic and/or taxonomic features which
allow for their recognition. In addition to what shalready been said, the following general

tendencies should be noted:

(5) In folk taxonomies it is quite common that tia&on found as a member of the category
unique beginner is not labelled linguistically bysegle habitual expression. That is, the most

inclusive taxon, e.gplantor animal is rarely named.

(6) Taxa which are members of the ethnobiologiesgory "life form" are invariably few in
number, ranging from five to ten, and among theatuite the majority of all named taxa of lesser
rank. All life form taxa are polytypic. Life formaka are labelled by linguistic expressions whieh ar
lexically analyzed as primary lexemes and may lostiated by the classes named by such words a:

tree, vine, bird, grass, mammalgc.

(7) In typical folk taxonomies, taxa which are memdh of the ethnobiological category
"generic" are much more numerous than life formataxit are nonetheless finite, ranging in the
neighborhood of 500 classes. Most generic taxanareediately included in one of the few life form
taxa. It is not uncommon to find, however, a numtfeclasses of generic rank which are aberrant
(in terms of the defining features of the life fotaxa) and, as such, are conceptually seen as
unaffiliated (i.e., are not included in one of fife forms). Aberrancy may be due to a number of
factors but morphological conspicuousness and/on@umic importance appear to be the primary

reasons involved. Folk generic taxa may be recaghia terms of several criteria, one of the most
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important of which is nomenclatural. In generalpg@c names are labelled by primary lexemes.
Examples of typical (versus aberrant) generic t@ethe classes named by the wardk, pine,
catfish, perch, robingtc. Examples of generic taxa that often are cemsd unique are those
indicated by the nameasactus, bamboo, pineapple, cassowary, pangolirntypls,etc. Finally, as
will be shown below, generic taxa are the basidding blocks of all folk taxonomies. They
represent the most commonly referred to groupirfigsganisms in the natural environment, are the

most salient psychologically and are likely to beoag the first taxa learned by the child.

(8) Taxa which are members of the ethnobiologieégories "specific" and "varietal” are, in
general, less numerous than taxa found as membéehe @eneric category. Specific and varietal
taxa characteristically occur in contrast setsesd members, the most frequent being a set of two
classes. Contrast sets of more than two membeus teemefer to organisms of major cultural
importance and larger sets of twenty or more taxariably do. Varietal taxa (i.e., further divis®n
of specific taxa) are rare in most folk biologitakonomies. Finally, specific and varietal taxa are
normally distinguished in terms of features on f&anot a single, semantic dimension, erngd
roseversuswhite rose Both specific and varietal taxa are linguisticalicognized in that they are
most commonly labelled by secondary (versus priméoy life forms and generics lexemes.
Examples of specific taxa are the classes nametthdogecondary lexemddue spruce, white fir,
post oak Examples of varietal taxa are the classes labéNetthe namebaby lima bearandbutter
lima bean.

(9) Intermediate taxa are those classes which eassbigned to the ethnobiological category
"intermediate." Taxonomically, an intermediate taxs one which is immediately included in one
of the major life form taxa and which immediatehcludes taxa of generic rank. Such taxa are
invariably rare in natural folk taxonomies. Thesasses are called covert categories and they are
not linguistically labelled (Berlin, Breedlove, afthven, 1968). The rarity of intermediate taxa in
folk taxonomies, but more importantly, the factttlizey are not named, leads us to doubt whether
one is empirically justified in establishing an aloge ethnobiological category for taxa of thiskan
(Berlin, Breedlove, and Raven 1973).
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Figure 4. Schematic relationship of the five unsatrethnobiological taxonomic categories

and their relative hierarchic levels in an idealizelk taxonomy (Berliret al.,, 1973).

4.2.4 Bulmer’s Principles of Classification

Bulmer’s five major principles of natural taxonofi@74) coicides closely with Berliet al.”s
principles (1973):

(1) Natural taxonomies consist on hierarchicallaaged sets of contrasting taxa which are
generally, through not necesarilly entirely, mulyaxclusive (i.e., taxa of equivalent order do not

overlap in content, or overlap only marginall).
(2) All but certain lowest and highest order taxa aatural” ... in that they are percived as
actually...multidimensional... and... “general p@rhaps even “abstract,” in the sense that they ar

used in many different contexts and indeed spootssig in the context of discussion of their

domain in the abstract, i. e., without immediafenmance to utilitarian or other particular context
(3) The names applied to taxa are in a high propodf cases exclusive to that domain.

(4) The language used in discussion of the relaligmof taxa of similar order (i. e.,within the

same contrast set) is the language of kingshipdasdent-"brothers”, “one father’, “one lineage”.
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(5) Such totemic ... identifications as exist aleagsed, if categories rather than individual
plants or animals ... are concerned, in terms)d taithin this "natural system”(Bulmer, 1974, cited
in Berlin, 1992).

4.2.5 Summary of Berlin’s Revised General Principle s of Ethnobiological

Categorization

In 1992 Berlin reformulated his general principtégthnobiological nomenclature:
(1) In ethnobiological systems of classificatiomnceptual recognition will be given to a
subset of a existing flora and fauna. This subsit e comprised of the biologically most

distinctive (hence, salient) species of the locdlitat.

(2) Ethnobiological systems of classification aeséd primarily on the affinities that humans
observe among the taxa themselves, quite indepenfldre actual or potential cultural significance

of these taxa.

(3) Ethnobiological systems of classification amgamized conceptually into a shallow

hierarchic structure.

(4) Recognized taxa will be distributed among frdour to six mutually exclusive
ethnobiological ranks, with taxa of each rank si@rsimilar degrees of internal variation and
separated from each other by comparably sized per@egaps. The six universal ranks are the
kingdom, life form, inmediate, generic, specificdavarietal. There is some evidence that foraging
societies have poorly developed, or lack entiredyxa of specific rank. No foraging society will

exhibit taxa of varietal rank.

(5) Across systems of ethnobiological classificatidaxa of each rank show marked
similarities as to their relative numbers and bgodal ranges.

a. Taxa of generic rank are the most numerous ényesystem, with rare exceptions number
no more than five hundred classes in each kingdomJargely monotypic (roughly 80 percent in

typical systems), and , with notable exception® ji@uded in taxa of life-form rank.
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b. Taxa of life-form rank are few in number, prolyafo more than ten of fifteen, are broadly
polytypic, and include among them the majority afa of lesser rank. Substantively, life-form taxa
designate a small number of morphotypes of plamtisamimals that share obvious gross patterns of

stem habit and bodily form.

c. Taxa of intermediate rank generally group smalinbers of generic taxa on the basis of
their percieved affinities in overall morphologyn@abehavior). Intermediate taxa are included in

taxa of life-form rank.

d. Specific taxa subdivide generic taxa but areefein absolute number. Folk varietals are
rare; when they occur, they subdivide folk specldslike taxa of superordinate rank, a major
portion of subgeneric taxa in ethnobotanical systemclassification is recognized primarilly as a
result of cultural considerations, in that suchrespnt domesticated or otherwise economically

important species.

e. The taxon marking the rank kingdom in ethnoheotdras well as ethnozoological systems

of classifications is comprised of a single member.

(6) Ethnobiological taxa of generic and specifiakaxhibit an internal structure in which
some members are through of as prototypical ofedken while others are seen as less typical of the

category.

(7) A substantial majority of ethnobiological tawdl correspond closely in content with taxa
recognized independently by Western botany andogyolith the highest degree of correspondece
occuring with taxa of generic rank. Taxa of intedia¢e rank often correspond to portions of
recognized biological families. Taxa of life-formnda subgeneric rank exhibit the lowest

correspondence with recognized biological taxal{Bet992).

4.3 Folk Biological Nomenclature

Nomenclatural studies are devoted to the descripdiolinguistic principles of naming the

conceptually recognized classes of plants and dsimaome particular language. Recent research
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into the nature of folk biological nomenclature eals that the naming of plants and animals in folk
systematics is essentially identical in all langs@nd can be described by a small number of
nomenclatural principles. There is a fairly closgrespondence between the linguistic form of a
name for some folk biological taxon and its ethddmical rank. Linguistically, two basic types of
names for plants and animals can be recognizedlkrsf/stematics. These forms can be referred to
as primary and secondary names. Primary names @sclabels, almost without exception, for
generic and life form taxa and, for the unique begr, when this latter taxon is named. Secondary
names are generally restricted to taxa of lessds, rramely, the specific and varietal forms (Berlin
1973).

4.3.1 Names for plants and animals

In all ethnobiological lexicons, one may distinduisvo types of names for classes of plants
and animals. One class comprises forms which ametHe most part, unique, "single word"
expressions which can be shown to be semanticaltany and linguistically distinct. Examples of
such semantically unitary names in English folkldgy might beoak, pine, maple, rabbit, quall,
andbass.A second group of expressions comprises membeteedirst class in variously modified
form, e.g.,post oak, ponderosa pine, sugar maple, cottontdbitm blue quail,and large-mouth
bass.Psychologically, examples from the first classefris seem to be more basic or salient than
those of the second in much the same sense thabtbeterms red, yellow, and green are more
basic than pale red, yellowish, and bluish greewill be useful to refer to members of the first s

as primary lexemes and to those of the secondcasdary lexemes (Berliet al, 1973).

4.3.2 Primary Lexemes

Primary lexemes can be further analyzed semantic8bme are clearly simple expressions
which are unanalyzable linguistically, suchoagandpine.Other primary lexemes are linguistically
analyzable and can be illustrated by such expressigbeggartick, jack-in-the-pulpit, planetree,
tuliptree, pipevine, Rocky Mountain bee plant, ishtf bluebird, swordfishand many others.
Analyzable primary lexemes can be divided easily two obvious classes. One group, comprising
forms such aplanetree, tuliptree, pipeuinejc., are distinguishable in that one of the ctunstits
of each expression indicates a category superdedinahat of the form in question, e.miliptreeis

a kind oftree, planetreés a kind oftree, pipevings a kind ofvine,and so on. These expressions are
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productive primary lexemes. A second group, conmyisorms such abeggar- t ic k, jack-in-the-
pulpit, hensand chickenss distinguishable in that no constituent marksgegory superordinate to
the forms in question. Thubeggar-tickis not a kind otick, jack-in-the-pulpithas little to do with
either jack or pulpits, hensand-chickendoes not refer topoultry. These expressions are

unproductive primary lexemes (Berkt al, 1973).

4.3.3 Secondary Lexemes

Secondary lexemes, like productive primary formeg a&entifiable in that one of the
constituents of such expressions indicates a catesgperordinate to the form in question, gark
oak (a kind ofoak), Oriental planetre¢a kind ofplanetree), blue sprud@ kind ofspruce).On the
other hand, secondary lexemes differ from prodecgikimary expressions in that the former occur
only in contrast sets, all of whose members arelllath by secondary lexemes which share the same
superordinate constituent. Thysgk oakis unambiguously a secondary lexeme in that (a)obrits
constituentspak, labels a taxon which is its immediate superordif@aK), and (b) it occurs in a
contrast set of whose members are also labellesebgndary lexemes which include a constituent
that labels the taxooak (i.e., post oak, scrub oak, blue oakc.). Productive primary lexemes such
as planetree, tuliptreeand leadtree,however, occur as members of contrast sets of wéiche
members are labelled by expressions suchasde, walnut, elngtc. The relationship between these

various types of lexemes may be seen as follovesf{gere 5); (Berliret al,1973).
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(unanalyzable)
oak
pine
tree
maple

primary

productive
planetree
pipevine
lead'tree
crabgrass

lexeme {analyzabie)

type _—-‘_—‘——-unproductive

begger-tick
cat-tail

poison oak
Jack-in-the-pulpit

secondary
jack oak
Oriental planetree
swamp beggar-tick
white pine
blue spruce

Figure 5. Analysis of lexemes by lexemic type (Beet al,1973).

4.3.4 Generic Nomenclatural Properties

The generic level is of particular interest (Rosk®i73 call this th&asic level. Words of this
level are typically used to name objects when priesewith a specimen, they are the first ones
learned by children, they are recognized most hapithese words are particularly frequent, and
therefore often shorter and morphologically simglean words on other levels. The generic level
has the most members (Berlin, 1992). Generic taxa the basic core in any folk taxonomy. The
labels for taxa of this category are also fundamleanhd are among the first words in folk
ethnobiological lexicon learned by children in jierhte societies. The botanist H. H. Bartlett dote
that :"... the concept of genus must be as olakksstience itself..." (Bartlett, 1940), and proad
an essentially nomenclatural definition of the a@ptc Etymologically, it is often impossible to
provide linguistic analysis of generic names, & faat should not be surprising since such names
are generally quite ancient. When analysis is pessit is often the case that the name is deseept
of some quality of the class of organisms to whiatefers. Another important phenomenom in the

formation of many generic names is also Onomatepaspecially of animals such as birds and
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frogs whose distinctive calls are often quite chaastically represented. A final linguistic feegu
of generic names which appears to be widespreathimy languages is the use of the generic plus
some modifier to refer to some taxon that is cohealy related to the class indicated by the generi
name alone. Often the modifier is an animal naméoasexample, in Tzeltal where one finds many
such pairs. Typical is the paghim'corn' andshim ahawliterally, 'snake's corrfAnthuriumspp.),
the latter formed on the basis of the presumediaiityi of the mature spadix in many members of
Anthuriumto an ear of corn. In English, one finds such passak, poison oak; apple, horse apple
(also known aBodarkin some dialects)¢abbage, skunk cabbage; cypress, false cypressgera
mock orangeand many others. It should be pointed out that rafnnese superficially binomial
expressions are seen as conceptually subordinateeto monomial counterparts. Thuskunk
cabbageis not a kind ofcabbagenor is poison oaka kind of oak. Each simply shares some

characters which are seen to be similar to the maadty designated form (Berlin, 1973).

4.3.5 Life Form Nomenclatural Properties

Members of the ethnobiological categoiife form, are invariably marked by primary
linguistic expressions. These names are often iktigally unanalyzable, suggesting some antiquity.
On the other hand, in many preliterate languadges not uncommon to find that an identical
linguistic expression for some generic taxon alscues as the label for the life form class as well.
Such a term, with two distinct but semanticallyated meanings, is linguisticalfyolysemousAn
example of polysemy can be seen in Klam&tbsh (Pinussp.) is used to refer to pines as well as to
the general life form taxotree (Berlin, 1973). Another example is the terisnyaaw'live oak’
(Quercus AgrifoliaJused for the concept tfeein general in a small comunity of Diguefio indians
in southern California (Almstedt, 1968). In manyliBn languages of the American Southwest, the
term for cottonwood, the only deciduous tree whgclidely distributed outside the major forests,
is also used faree,as well (Berlin, 1973). Brown compiled some iteirggtobservations about life-

form acquisition in his study of Mayan languages:
(1) Many botanical life forms have been acquiredMgyan languages through borrowing.

Two types of borrowing occur; (a) that involving actual life-form term previously unknown to an

accepting language and (b) that involving acquisitf a new referent for a term already present in
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a language through diffusion of metaphors Mayanumdipn of life forms through type b
borrowing has been limited, for the most part,umé."

(2) Innovation of "grerb" life forms by Mayan lamages has occasionally involved overt
marking. Overt marking of "grerb" entails creatimina compound label for the life form consisting
of a term for "tree" and a modifier.

(3) Innovation of "vine" life forms by Mayan langyes has involved use of metaphor. Mayan
"vine" terms originally denoted nonbotanical madks; either natural or man made, characterized by
length and varying degrees of flexibility. Metapicaf equations underlie use of Mayan words for
the latter as labels for "vine." These includeitigtt = "vine,” "rope" = "vine," "tongue" = "vine,"

"neck" = "vine," and, possibly, "worm" = "vine."

(4) Innovation of "grass" and "grerb" life forms Mayan languages has frequently involved
expansion of reference. Expansion of referencersagbien a word labeling a certain class develops
as a label for a more inclusive class, the latbeompassing the former. In Mayan languages, words
for "roofing grass" or "thatch" have become "grda$kls, and words for "weed," "medicinal plant,”
"underbrush,” and "greens" have become "grerb"l¢$abl@ough expansion of reference. These
developments do not differ in principle from thakescribed by Berlin (1972), involving derivation
of "tree" life forms from generic "tree" categori@own, 1979).

Figure 6 presents the developmental sequence fdm@dfolk botanical life-forms to
vocabularies predicted from synchronic implicationaiversals. GRERB designates a category of
small herbaceous plants which may include bothsgsaand herbs. The GRERB life-forms of some
languages include only grasses and of others, baips. (GRERB is a mnemonic denved from
grass and herb.) In the growth of life-form lexisatihe inclusive range of this category tends to
shrink. The nature of GRERB will be discussed itadi@resently.

Stages are identified in the development of lifexfosocabularies. Languages totally lacking
life-form terms are at Stage 1. Languages at S2dgave only a "tree" term. Stage 3 languages add
a second term, GRERB. From Stage 4 to Stage 6 tihee terms, "bush,” "vine," and "grass," are
added. The lexical encoding of "grass" at Stager B aisually results from the dinsion of the
GRERB class into "herb" and "grass." Certain erdirng options are associated with Stages 4-6
resulting in three possible paths for adding barife-forms (Brown, 1977).
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vine" |—= -'grass' Path 1
(GRERB#) ['bUSI'I:J / - = - -
i L] - " 3 -h b'. -n L] L :
[;‘:":f:]—-[trae ]-—I- grass ;'_ er o i bush i — :QI'ESS_ Path 2
"grass” [ vine ] _

|

Stages: 1 2 3 4 5 6

#GRERB is realized as "herb"* when "grass” is encoded at Stage 5 or 6.
*"herb” refers to herbaceous plants excluding grasses.

Figure 6. Lexical encoding sequence for folk batahiife forms (showing three possible
paths for adding life form terms), (Brown, 1977)

Note: "tree" larger plant (relative to the planventory of a particular environment) whose parts ehiefly
ligneous (woody).

"herb" smaller plant (relative to the plant invemtmf a particular environment) whose parts areefthi
herbaceous (green, leafy, nonwoody). (This definifprovides for the inclusion of grasses within thess. However,
unless otherwise indicated, "herb" is used to refex class so defined, but excluding grasses.)

"bush" plant of intermediate size (relative to fflant inventory of a particular environment) whqsats are
either ligneous or herbaceous.

"grass" smaller herbaceous plant (relative to tlaatpnventory of a particular enuronment) with noav, often

bladelike or spear-shaped, leaves. "vine" planibétihg a creeping or twining or twisting stem hiabivhose parts are
either ligneous or herbaceous (Brown, 1979).

4.3.6 Specific Nomenclatural Properties

According to Berlin is the structure of specificrmes in folk systematics linguistically
binomial. (with one singular, but explainable exo®m. The generic name is formally modified by
an adjective which usually designates some obvimosphological character of the plant class
(color, texture, size, location...etc.). Berlin slsoexamples in Tzeltal such aakil ishim'white
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corn' andsahal ishimred corn," which typify the binomiality of speafhames. In folk taxonomies
are also found monomial specific names but the mmalospecific is usually polysemous with its
superordinate generic. Such monomially designgtedifics are considered to be the best known or
most widely distributed members of a particulakfgenus. Example in Tzeltal is custard apple
k'ewesh(Annona spp.) which includes at least three sjmetixa. One of these type specific is
labeledk'ewesh(A. cherimola) due to its wider distribution. IngAaruna Jivaro, appears to be the
rule with polytypic generic taxa which denote wgthnts. An example can be seen in the generic
kamancha(Bactris spp.), which is also the most importgoecfic member due to its frequency.
(Berlin, 1973).

4.3.7 Varietal Nomenclatural Properties

The nomenclatural characteristics of varietal namnegally differ from those of specific
names. It has been mentionat varietal taxa are distinctly rare in natu@kftaxonomies. Such
names refeexclusively to those taxa of major cultural impada such as plants (raredpimals)
that have been under intense domestication andatleatepresented byorphologically distinct
forms. Linguistic properties of varietal names are forntgdthe addition of an attributive to the
specific name. Berlin’s example from Tzeltal is specific name focommon beashlumil chenek’
(Phaseolus vulgaris), is further divided into ttweo color varieties tsahal shlumil chenekted

common bean' antik'al shlumilchenek'black common bean (Berlin, 1973).

4.3.8 Nomenclatural Propertiesof the Unique Beginner

The unique beginner, the most inclusive taxon fallataxonomy, is usually unlabeled, but it
does not means that domain of 'plant’ or ‘animsatiat recognizedonceptually. There are various
descriptive devices can be utilized to refethtese broad classes.In Tzeltal, the domain of plent
referred to as those thingghat grow from the earth but do not move," corttregwith the domain
of animals, a class of beings which "move by their opower." In many Americarindian
languages, the contrasting kingdoms are indicatachigpatically by affixesvhich occur with names
indicating 'animalness' or 'plantnedsthe unique beginner is named, it is often theecthat the
term employed ipolysemous. For examplthe term for 'tree’ in Aguaruna Jivaronsmiand the
domain for plants as a whole is designatedh®yexpressiomumi aidau,literally, ‘all (classes) of

trees.' In in many modern languages, the termt'plaay be seen to have two meanings as well. In
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Spanish,planta can be used to refer to the major division as alevbat its usual meaning is
'herbaceous plant." Also in English (and in otlerguages inclusive Czech), where tireénary
meaning ofplant is 'small, herbaceous, leafy thing,' is in everydpgech extended to trees and
shrubs.Sometimes is the name for the unique beginner cangof two ormore life form names.

In ancient Sumerian, the notiaf 'plant’ was indicated by a compound expressimtuding the
terms for 'tree,grass," and 'vegetable." Another example come fratim, where the terms 'tree' and
‘herb’ (arbor et herba)were commonly joinedto designate the more general concept. In modern
folk English systematics there is no singtenmon expression, for both biological kingdomgeahi
The expressiofiving thingsis not used much and lalg@hnts and animalss a linguistic compound
(Berlin, 1973).

4.3.9 Berlin et al's General Principles of Ethnobiological Nomenclatureand Folk

Taxonomy

In 1973 Berlin with his colleagues postuled hiserahprinciples of nomenclature:

It seems likely that the vast majority of primaexémes, as defined in the discussion above, refer t
biologically natural groupings of organisms than ¢ee referred to as folk genera. A much smaller
number of primary lexemes refer to groupings lart@an folk genera and appear to label such
higher order taxa asee, bush, vine, grass, fish, bird, snake, "larmhmal,”and the like. Such
groupings can be referred to as life forms. In soaeirally occurring biotaxonomies, the complete
set of organisms being classified may be recogncmtteptually and referred to by a primary
lexeme, e.g.plant or animal. An all inclusive named category of this sort, thougre in most
systems we know of, would be known as the uniquginper. In contrast to the kinds of taxa
marked by primary lexemes, secondary lexemes gindabel classes of organisms of lesser
inclusiveness than either folk genera or life for@ach groupings could be called folk species and,
more rarely, folk varieties, depending on the degué specification indicated linguistically. The
relationship between these conceptual categoridgl@names by which they are referred can be
stated as a set of four general nomenclatural ipteg which are subject to verification and

modification by further research in any folk taxampof plants and animals:

(1)Some taxa marked by primary lexemes are ternoinahmediately include taxa designated

by secondary lexemes. Taxa satisfying these camditare generic; their labels are generic names.
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(2) Some taxa marked by primary lexems are notiteinmand immediately include taxa
designated by primary lexemes. Taxa satisfyingateemditions refer to life form categories; their

labels are life form names.

(3) Some taxa marked by secondary lexemes arerafrand are immediately included in
taxa designated by primary lexemes. Taxa satisfifiege conditions are specific; their labels are

specific names.

(4) Some taxa marked by secondary lexemes arerafrand are immediately included in
taxa which are designated as well by secondaryniege Taxa satisfying thesmnditions are

varietal; their labels, varieta names (Besdiral, 1973).

4.3.10Summary of Berlin’s Revised General Principles of tanobiological
Nomenclature

This is a summary of Berlin’s (1992) general ppies of ethnobiological nomenclature:
(1) Taxa of the ranks of kingdom and intermediate generally named. There is growing
evidence that some covert life-form taxa may alsddund. When such taxa are labeled, they often

show polysemous relations with taxa of subordimnaisk.

(2) Names for plants and animals exhibit a lexstalicture of one of two universal lexical
types that can be called primary and secundaryt @ad animal names. These types can be
recognized by resource to linguistic, semantic, sxdnomic criteria. Primary names are of three
subtypes: simple (e.dish). productive (e.g.catfish), and unproductive (e.gsjlverfish). Secondary
names (e.gred maple, silver map)ewith generally specifiable exceptions, occuryoinl contrast

sets whose members share a constituent that tefére taxon that immediately includes them (e.g.,

maplg.
(3) A specifiable relationship can be observed ketwthe names of taxa and their rank. Life-

form and generic taxa are labeled by primary narselsgeneric taxa are labeled, in general, with

secondary names.
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(4) There are two well-understood conditions unsleich subgeneric taxa may be labeled by
primary names, although these two conditions doawsbunt for all of the empirically observed
data. The first condicion (4a) occurs when thw narhthe prototypical subgeneric is polysemous
with its superordinate generic. Disambiguation alypemy is accomplished by the optional
occurence of a modifier glossed as "genuine” @alitype”. The second condition (4b) occurs when

of the nonprototypical subgenerics refer to subgenaxa of great cultural importance.

(5) Ethnobiological nomenclature is semanticallyiv&cin that the linguistic constituents of
plant and animal often metaphorically allude to pmmiogical, behavioral, or ecological features

that are nonarbitrarily associated with their bgpbal referents (Berlin, 1992).

4.4 Correspondence of Folk and Scientific Classificatio

Can one also obsensubstantive correspondences between folk and gmesystems of
classification? Ifsuch substantive correspondences exist, they mayletal aspects of the natural
world which are in some sense 'natural' and whietapparently perceived as teme by persistent
observers of nature everywhere. There is at presgmbwing body of evidence that suggekbtst
the fundamental taxa recognized in folk systematmsespond fairly closelwith scientifically

known species (Berlin, 1973).

4.4.1 Units of Comparison

One of the difficulties in any comparison concetims units of analysis to b&nsidered. In
the case of western systematics, the selectiomeofbaisic unit istraight forward-it must be the
species. In folk systematics, it now appears udefdibcus on the folk genus as the primary unit.
One can recognize at ledbree logical types of correspondence betweenwioestystems. These
three typeof correspondence will be referred to as one-to-eameespondence, over-differentiation,
and under-differentiation.

The first type of mapping, one-to-one correspondeman be observed when a single folk
generic taxon refers to one and only one sciensfiecies. The common willowok'oyin Tzeltal
folk botany would be in one-to-one correspondentethiat it maps perfectly onto the single

botanical specieSalix bonplandiana.
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Over-differentiation can be observed when two oranimlk generic taxa refer to a single
scientific species. An example would be the threelfél genericshohch, tsuandch ‘ahko:all of
which denote the various shape varieties of thencombottle gourd.agenariasiceraria.

Under-differentiation can be divided into two egsilecognized types. Type 1 under-
differentiation occurs when a single folk geneegdn refers to two or more scientific species ef th
same genus. The Tzeltal genectt Yiwetwould exemplify this type of mapping as it refecsat
least five species of the genuantana.Type 2 under-differentiation is recognized whenirggle
folk generic refers to two or more species of twonwre scientific genera. This case can be
exemplified by the Tzeltal generiah which refers to several speciesRihusas well as to at least
one species dhbies.

The inventory of biological species utilized inyaoomparison are those-and only those-
species which occur in the geographic area of duety being studied. For example, one may
observe that a particular folk generic sucltoakrefers to one or more of the specieQufercusin
the area inhabited by the society under studyhénatbsolute sense, of course, all folk systems are
obviously under-differentiated when the totalityadf western systematic knowledge is considered.
Such an observation is trivial, however, if onecancerned with evaluating the classificatory
treatment of those species for which a particubarety has first-hand knowledge. Furthermore, it is
obvious that one must restrict one's comparisothdse species of organisms which, because of
their size, behavior, and significance, are readlbgervable to the primitive natural historian. It
should not be surprising if many algae and fungi @mitted from the classificatory structures of
preliterate peoples, nor, for that matter, speaferganisms which can be distinguished only on the
basis of characters apparent with the aid of a A8xd lens. The distribution of 471 generic forms
in terms of the conventions of one-to-one corredpace, under-differentiation, and over-

differentiation can be seen in Table 2.

Table 2. Correspondence of Tzeltal generic taxh Wtanical species in the area (which are
named in Tzeltal), (Berlin, 1973).

One-to-one correspondence 291
Under-differentiation, type 1 98
Under-differentiation, type 2 65
Over-differentiation 17
N 471
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Table 2 reveals that a major portion of Tzeltal ey&as map in a one-to-orfashion onto
botanical species. In our inventory of 471 genti@, 291, or approximate§l%, show this type
of correspondenceénly 17 generic taxa, or 3% of the inventory, averedifferentiated. In most
cases, the plants involved here are important veu#d forms which show rathemarked
morphological differences that partially explaire tbccurrence of two or more generic folk names
for members of the same botanical speci#bile some 36% of Tzeltal generic taxa are under-
differentiated, given our earlistated conventions, it is of interest to obsenat thore than 2/3 of
these taxa arpolytypic, i.e. include folk specifics. In all sudases, the folk species refer to single

botanical species as well. (Berlin, 1973)

4.4.2 Mode of Subsistence

Brown noted that folk taxonomies of hunters andchegadrs differ from those of small-scale
agriculturalists in two major respects: (1) the memof labeled biological classes in evidence and
(2) the extent to which these classes are nameddhruse of binomial labels. While hunting and
gathering peoples apparently possess sizable onest of labeled biological classes, the
inventories of small-scale agrarian groups tendet@onsiderably larger. Small-scale cultivators on
the average have roughly five times as many labglaat classes as hunting and gathering groups
and nearly twice as many labeled animal categoAebinomial label for a biological class is a
composite lexeme consisting of a unitary term fqraaticular plant or animal category and some
sort of modifier.Blue oak, beefsteak begonia, cutthroat trard whitetailed deerare American
English examples of binomial labels. Binomial nana@e very common in folk taxonomies of
agrarian peoples and very rare in those of hurtedsgatherers. Data presented below indicate tha
on the average only 3.6% of plant classes and D686 of animal classes in taxonomies of hunters
and gatherers are labeled binomially. On the dtlaed, small-scale agriculturalists on the average
have binomial labels for 35.9% of all plant clasaesl for 31.6% of all animal classes. Binomial
names are very common in folk taxonomies of cultivs but very rare in those of hunters and
gatherers. The explanatory framework developed doownt for these findings proposes that
subsistence agriculture creates a diversity ofypast which supports a range of wild organisms
considerably greater than that found in the habivdtforagers. While this diversity provides small-

scale farmers with the opportunity to expand theaditional knowledge of and interest in wild
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plants and animals, it is not the cause of the mcdth importance of wild organisms for
agriculturalists. Small-scale agriculture supp@agpulation densities many times greater than those
permitted by a hunting and gathering way of lifewéver, a liability of subsistence farming is that
crops are susceptible to periodic failure. On ttleeohand, the food supply of foragers consists of
wild plants and animals that are naturally resistardrought and disease, so that these organism:
rarely, if ever, "fail.” In addition, given the lowopulation densities of hunting and gathering
societies, even in times of scarcity food acquisitheed not entail exceptional effort. In contrast,
when crops fail severely, the dietary needs ofvietly denser populations of agrarian societies can
be met only through highly intensive exploitatiohwald plants and animals. This is facilitated by
the local biological diversity created through gstece farming. Small-scale agriculturalists, then
are virtually required to have an extraordinarilpdnd traditional knowledge of wild plants and
animals in their habitats that can be utilizedasif(Brown, 1985).

4.4.3 Taxonomic Mechanisms to Identify Plants

Berlin argues that the categorization of taxa selgorimarily on observed morphological and
behavioral affinities and differences among thegaized taxa. Human beings cannot construct the
order in nature, but can only discermitcontrast to social constructions of beauty alitand social
organization (Berlin, 1992) while Ellen (1993) amdorris (2000) suppose that the cultural
importance of organisms is not accounted for adedyuan Berlin’s universal categories, and that
folk classificationsystems will reflect the use and value placed amtgl and animals which differ
across cultures. Folk science as an applied scitrateis rarelytruly theoretical. Folk biological
classification is a special purpose classificatlwat is driven by utilitarian (Hunn 1982), and isbc
(Ellen 1993) concerns. According to Morris ethnesatists have underestimated the relevance of
practical interests in the structuring of folk taxanies, for utility is a major factor in classiftaan
of plants. He also stated that interest in morpigwlis focused on the parts of the plants that are
utilized, such as the leaves and roots for medscifMorris 2000). There are more multifarious
mechanisms (e.g., universal taxonomy, utilitariamgrphological, ecological), which provide a
robust systematic classification and diverse tarondor plants (Newmaster, Subramanyam,

Balasubramaniyam, and lvanoff, 2007).
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5 CONCLUSION

Plants and animals are special kind of objects.aFoind to reason intelligently about them, it shou
treat them differently from rocks, islands, cloudepls, machines and money. Even today,
professional taxonomist rarely contradict indigendribes when they classify the local species,
because fothe intuitive conviction that living things hawe hidden essence and are governed by
hidden processes (Pinker, 199%here is an instinctive need to structure phenonertaxonomic
hierarchies, with the members of each taxon shagssgntial properties. This often goes against
superficial visual similarity. Young children thintkat nonvisible internal parts are particularly
important for the behavior of an entity and membsrthe same taxon have nonobvious things in
common Keil (1989), Gelman, Coley, & Gottfried (¥99 This is cognitive essentialism and
categories defined are by these essential propeteecalled natural kinds.

Modern ethnobiology looks at the widespread regfigarin the classification and naming of
plants and animals among peoples of traditionahlitevate societies. These regularities persist
across local cultures, societies, environments |amglages.

There are at least five, perhaps six, taxonomiaaitological categories which appear to be
highly general if not universal in folk biologicatience. They may be named as unique beginner
life form, generic, specific and varietal and imediate. The categories are arranged hierarchically
and taxa assigned to each rank are mutually exelushe naming of taxa which occur as members
of the ethnobiological categoriescan be reduce@ &mall number of nomenclatural principles
which are essentially identical in all languag&er(in et al,1973). This suggests that members of
different cultures universally use similar classatiory procedures to understand the natural order
and can recognize and name a grouping of organisiibs independently of its actual or potential
usefulness or symbolic significance in human sgciBeople anywhere in the world use similar
perceptual strategies to select characters whighmast informative. Folk taxonomy is not only the
non-scientific classification, it is also importatt modern ethnobotanical research, which often
depends on traditional knowledge especially init@penvironments where local people are apt to
recognize a vast number of organisms.
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