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Abstract: Assessing the degree of evolutionary differentiation between a rare taxon and its relatives is criti-
cal from a biological perspective. Because funding and time are limited, conservation biologists need to set
maintainance of truly unique pieces of biodiversity as a bigher priority than maintenance of interesting pop-
ulations of widespread species. Although many factors go into setting priorities, thorough assessment of evolu-
tionary distinctiveness based on multiple lines of evidence is the most basic. We used isozyme characters to as-
sess the distinctiveness of a purportedly rare taxon, Echinocereus engelmannii var. munzii (Munz’s bedgebog
cactus), from other common varieties of the same species. We sampled at least 15 individuals from one popu-
lation in each of the three mountain ranges where E. e. var. munzii is present within the United States plus
three corresponding desert populations of a more common variety. To test for clinal variation between moun-
tain and desert populations, we sampled three elevationally intermediate populations in the San Bernardino
Mountains. We recognized a total of 104 band patterns for nine enzyme systems. All nine enzyme systems
yielded polymorpbic zymograms. Although we found substantial intrapopulation variability, no significant
isozymic differentiation was apparent among any of the sampled populations. Lack of such differentiation
implies that the effects of selection or drift bave not been felt or detected in these populations. In terms of these
enzyme systems Echinocereus engelmannii var. munzii is not distinct from other members of the species. Al-
though there is no evidence of isozymic distinction, morpbological evidence should be included in any deci-
sions to submerge this taxon.

La variacion de isoenzimas en Echinocereus engelmannii var. munzii (cactaceae)

Resumen: Desde una perspectiva biolégica, la evaluacion del grado de diferenciacion evolutiva entre taxo-
nes raros y sus parientes es critica. Dado que los recursos economicos y el tiempo son limitados, los bidlogos
conservacionistas necesitan atribuir al mantenimiento de porciones verdaderamente unicas de biodiver-
sidad una prioridad mas alta que el mantenimiento de poblaciones interesantes de especies con una amplia
distribucion. Si bien muchos factores son considerados para establecer las prioridades, una evaluacion cuida-
dosa de la peculiaridad evolutiva basada en multiples fuentes de evidencia es el factor mas bdsico. En el pre-
sente estudio utilizamos caracteres de isoenzimas para evaluar la diferenciacion de un taxon supuestamente
raro, Echinocereus engelmannii var. munzii, de otras variedades comunes de la misma especie. Muestreamos
por lo menos 15 individuos de una poblacion en cada una de las tres cadenas montariosas donde E. e. var.
munzii esta presente dentro de los Estados Unidos y en tres poblaciones de desiertos de una variedad mas
comun. Para determinar si existia una variacion clinal entre las poblaciones de las montarias y los desiertos,
muestreamos tres poblaciones intermedias en términos de altitud en las Montafias de San Bernardino. Se re-
conocieron un total de 104 patrones de bandas para nueve sistemas de enzymas. Todos los sistemas de enzi-
mas produjeron zimogramas polimorficos. Si bién encontramos una variabilidad intrapoblacional substan-
cial, no encontramos ninguna diferenciacion isozimica importante entre las poblaciones muestreadas. La
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Jalta de tal diferenciacion implica que los efectos de seleccion o deriva no ban sido detectados en estas pobla-
ciones. En términos de estos sistemas de enzimas, Echinocereus engelmannii var. munzii no es distinto de otros
miembros de la misma especie. Si bien no existe evidencia en cuanto a una distincion en las isoenzimas, la
evidencia morfologica tiene que ser incluida en cualquier desicion para eliminar este taxon.

Introduction

As human populations and subsequent demands on nat-
ural resources increase, species are disappearing at an
alarming rate (Ehrlich 1992). Because of limited time
and funding, it is not possible to conserve all declining
species. It is imperative that conservation biologists fo-
cus on taxa that are truly at risk and set consistent con-
servation priorities among those taxa. Holsinger and
Gottlieb (1991) consider evolutionary distinctiveness
one of the most significant factors in setting priorities.
They assert that priority should be given to taxa that rep-
resent the largest amount of evolutionary divergence
(monotypic families or genera before species, and spe-
cies before subspecies or varieties), thus ensuring that
truly unique pieces of biodiversity are maintained. Al-
though the role of genetically based variation in the
long-term conservation of rare plant taxa has been in-
creasingly recognized (Falk & Holsinger 1991), most in-
vestigations have focused on documenting levels of vari-
ation within and among populations of one species
(Hamrick & Allard 1972; Plessas & Strauss 1986; Lesica
et al. 1988; Nickrent & Wiens 1989; Les et al. 1991), doc-
umenting gene flow among populations (Bayer 1992;
Ellstrand 1992), comparing levels of variation in rare and
common congeneric species (Karron 1989), or compar-
ing isozyme variation to environmental characteristics
(Wolff & Haeck 1990). Relatively little emphasis has
been placed on assessing levels of differentiation be-
tween a rare taxon and the congener recognized as its
closest relative. Such information is important in deter-
mining how distinct a rare taxon is.

Unfortunately, studies focusing on systematics and
taxonomy are most often seen as superfluous by land
and management and regulatory agencies. Studies of de-
mography (Bradshaw & Doody 1978; Menges 1980;
Menges & Gawler 1986; Fiedler 1987; Berg 1989), repro-
ductive biology (Les et al. 1991; Holtsford & Ellstrand
1992), habitat characteristics (Wright 1990; Lesica &
Shelly 1992), range and distribution, and the effects of
management treatment (Frost 1990) are conducted and
encouraged much more commonly by these agencies.
As a result, much money and effort can be spent study-
ing and protecting a taxon whose actual status as a
unique entity is unknown, questionable, or fictitious.
Chances of costly mistakes in terms of spending effort
on questionable taxa are highest in actively evolving
plant families such as the Asteraceae, Scrophulariaceae,

Ericaceae, Fabaceae, Polygonaceae, and Cactaceae.
Many members of these families in the California flora
are neoendemic taxa, having differentiated relatively re-
cently. Many groups within these families are taxonomi-
cally difficult. Mistakes can also be made with taxa with
a great deal of phenotypic plasticity. If one is not care-
ful, this plasticity can easily be mistaken for genetically
based differentiation.

Evolutionary distinctiveness can be assessed by many
lines of evidence, including morphology, phenology,
karyotype, isozymes, chemical characteristics (e.g., fla-
vanoids), and DNA. Defensible taxonomic decisions
need to be based on multiple lines of evidence (Avise
1989). The importance of multiple lines of evidence has
been demonstrated by comparing patterns of genetic
variation among vertebrate taxa described by naturalists
in the late 1800s based solely on morphological evi-
dence (Laerm et al. 1982; Ramey 1991). Specifically,
Laerm et al. (1986) found less differentiation between an
endangered gopher species (Geomys colonus) and the
common G. pinetis than among populations of G. pine-
tis. Similarly, Ramey (1991) found no evidence of ge-
netic differentiation among Peninsular, Nelsons, or Cali-
fornia bighorn sheep. Peninsular bighorn sheep are
listed as threatened by the California Department of Fish
and Game and receive considerable amounts of money
and attention from conservation efforts.

Three additional examples of misplaced conservation
effort resulting from taxonomic confusion have been
documented from the genus Echinocereus. Ebinocereus
engelmannii var. purpureus and E. triglochidiatus var.
inermis were listed by the U.S. Fish and Wildlife Service
(USFWS) as Endangered (USFWS 1979a, 1979b). The
Service has since delisted or proposed to delist both of
these taxa (USFWS 1989, 1993) after determining that
they were not taxonomically distinct from their com-
mon relatives (E. e. var. chrysocentrus and E. t. var.
melanacantbus, respectively). A final example comes
from west Texas, where E. X lloydii, a hybrid between
the common species E. coccineus and E. dasyacanthus,
was also listed by the USFWS as endangered (1979¢). En-
tities of hybrid origin are eligible for protection if they
are stable and self perpetuating. However, Powell et al.
(1991) documented multiple hybrid origins of E. X lloy-
dii in areas of sympatry between the parental species. In
addition, they demonstrated the ease of backcrossing F;
and F, generations to either parent. Thus, the data argue
against E. X lloydii as stable, self-perpetuating, and inde-
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