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Davis et al. Bluebonnet

Distribution, Biology, and Poten-
tial Horticultural Uses of Big Bend
Bluebonnet (Lupinus havardii
Wats.) -A Showy Winter Annual
from the Chihuahuan Desert

Tim D. Davis, Wayne A. Mackay, and
Narendra Sankhla

Texas A &M University Research and Extension Center
Texas Agricultural Experiment Station
17360 Coit Road
Dallas, Texas 75252 -6599

Abstract. Lupinus havardii is a winter annual native to a
rather narrow geographical range in the Big Bend region of
southwestern Texas. Plant populations and morphology vary
greatly depending upon rainfall. Flowers are showy and gen-
erally violet -blue in color, although pink and white flowers
are occasionally found in the plant's native range. This pa-
per summarizes our observations regarding the distribution,
biology, and potential horticultural uses of this desert le-
gume.

Introduction
The genus Lupinus (family Leguminosae, subfamily
Papilionoideae) is composed of a wide range of herbaceous
annuals to shrubby perennials. Commonly referred to as
lupins (sometimes spelled "lupines ", particularly in North
American horticultural literature), this group of plants occu-
pies a wide climatic range throughout the world. About 500
New World taxa have been recognized (Dunn 1984) whereas
only 12 species are from the Old World (Gladstones 1998).
Several Lupinus species, most notably low- alkaloid -contain-
ing albus and angustifolius, have considerable agricultural
significance as agronomic crops produced for animal and
human consumption.

Six species of Lupinus are native to the state of Texas
(concinnus, havardii, perennis, plattensis, subcarnosus,
texensis). Collectively these species are commonly referred
to as "bluebonnets" which, as a group, were formerly desig-
nated by the Texas legislature in 1971 to be the official state
flower. The best -known and most widely distributed species
in Texas is Lupinus texensis Hook. (simply known as the
"Texas bluebonnet "). The subject of this paper, Lupinus
havardii (Big Bend bluebonnet), is much less known due to
at least two factors: 1) the species has rather narrow geo-
graphical distribution in a very remote area of the state; 2)
several years may pass before there is sufficient rainfall to
support significant plant populations. We have been work-
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ing with L. havardii for the past 10 years and have found
virtually no information in the literature on this species. The
purpose of this article is to share our observations regard-
ing the distribution, biology, and potential horticultural uses
of this plant.

Geographical Distribution
As indicated by the common name "Big Bend bluebonnet ",
L. havardii is native to the Big Bend region of southwestern
Texas (Fig. 1). The species was first collected in May 1881
near Presidio, Texas by Dr. Valery Havard, a French -born
surgeon who served in the U.S. Army (Andrews 1986). Popu-
lations occur sporadically in a rather narrow range along
both the Texas and Mexico sides of the Rio Grande River.
Depending upon the quantity and distribution of rainfall,
plants can be observed from the desert floor to mountain
slopes generally at elevations of 3500 -4500 feet. In fact, the
less frequently used common name "Chisos bluebonnet" is
derived from the Chisos Mountain Range in the Big Bend
National Park. Soils in this region are typically rocky or grav-
elly with a pH of around 8.0.

In dry years, which are common in this region, plants are
sparsely distributed along creek beds and adjacent to paved
roadways (Fig. 2) where runoff supplements meager precipi-
tation. In such years, the desert floor is devoid of plants. In
rare years, when rainfall is more plentiful and better distrib-
uted, populations can be observed on the desert floor and
on slopes. Because rainfall is so sparse and the native habi-
tat is so remote, it is difficult to be certain as to how widely
the species is actually distributed.

Morphological Description
The dimensions of this plant can obviously vary widely de-
pending upon the amount of available soil moisture. The
morphological description we provide herein is for plants
that receive adequate moisture. Foliage is light -green and is
composed of alternate, palmately compound leaves gener-
ally with seven (occasionally six or eight) leaflets. Leaflets
are oblanceolate and 2 -4 cm long. The upper surface of the
leaflets is glabrous whereas the lower side is pubescent.
Petiole length is 5 -8 cm.

Flowers are generally blue to violet -blue in color. Occasion-
ally, white or pink flowers occur. Although the vast majority
of populations we have encountered are entirely blue -flow-
ered, we have observed small, isolated populations with as
many as 25% of the plants being pink- or white -flowered.
Flowers are borne alternately on racemes that are generally
60 -90 cm in length. The number of open flowers per raceme
at any given time varies greatly from plant to plant, but gen-
erally exceeds 25. Likewise, the number of racemes per plant
varies considerably. Under ample moisture conditions, we
have observed plants with as many as 70 -75 racemes. Each
flower is 1.5 -2 cm long and has a 3 -6 mm wide white to yellow
banner spot on the banner petal. The banner spot turns to
reddish -purple due to pollination or aging, but the flowers
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Figure 1. Geographical distribution of Lupinus havardii in Texas

Figure 2. Dr. Tim Davis examining Lupinus havardii growing along roadway at Big Bend National Park entrance.
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sometimes shrivel before the color changes takes place. Each
flower has a total of eight stamens, four of which mature
prior to stigma receptivity. Pedicels are green and 4 -7 mm
long.

Seed pods become visible to the naked eye within about
three days after pollination. At the mature green stage (Fig.
3), the pods are 30 -50 mm long, 4 -7 mm wide, and 4 -7 mm
thick. When mature dry, pod thickness is reduced to 3 -4 mm.
Each pod contains 4 -8 seeds. Mass per 100 seeds is 1.5 -2.0
g. Seeds are quadrangular, 2 mm wide X 2 mm long X 1 mm
thick in dimension, are gray to tan, often speckled with black.
Correll and Johnston (1970) described the seed as
"pebblelike." In one of the rare scientific journal publica-
tions that mentions L. havardii, ultrastructural characteris-
tics of the seed are described in detail by Bragg (1983).

Figure 3. Mature -green pod stage of Lupinus havardii.

Biology
In a desert environment, with erratic and uncertain rainfall,
efficient seed germination- regulating mechanisms play a cru-
cial role in seedling establishment and survival. For instance,
in many desert plants, hard seedcoats are often differen-
tially permeable to water. Accordingly, all seeds do not ger-
minate simultaneously. Additionally, splitting of the pod wall
in legumes often results in the dispersal of seeds away from
the mother plant. Such mechanisms act in concert to ensure
gradual germination in both time and space for survival of

the species during long and recurrent dry periods. Seed ger-
mination in L. havardii is dependent upon two key factors:
1) availability of water; 2) permeability of the seed coat. In
the native range of this species, seed germination occurs
following rains, which typically occur in September. How-
ever, we have observed germination in native habitats as
late as March following rains. The amount of moisture needed
for germination has not been quantified, but studies simulat-
ing low water availability indicate that L. havardii can ger-
minate under much lower water potential than L. texensis
(Fig. 4), the most widely distributed lupin species in Texas.
At -4 bars ( -0.4 MPa), 86% of L. havardii seed germinate
compared to 48% in L. texensis. Likewise, at -6 bars ( -0.6
MPa), 40% of L. havardii seed germinate compared to only
4% with L. texensis. Even at -8 bars ( -0.8 MPa), 5% of L.
havardii seed still germinate whereas virtually no germina-
tion occurs with L. texensis.

As with many desert legumes, L. havardii has a hard seed
coat that is impermeable to water. This presumably is an
adaptive mechanism for species survival during the long
periods between moist years. Only 10 -20% of non -scarified
seeds germinate (Mackay et al. 1995). Virtually nothing is
known about how much time is required for the seedcoat to
become permeable in the native environment of the species.
We have determined, however, that germination percentages
increase sigmoidally as scarification time in concentrated
sulfuric acid increases (Mackay et al. 1995). A scarification
time of 120 minutes results in nearly 100% germination. These
results have been helpful in obtaining high numbers of plants
for our greenhouse studies. Soaking the seed in water for
24 h failed to enhance germination.

Scarified seed of L. havardii can germinate over a fairly wide
temperature range (Mackay et al. 1995). The most rapid ger-
mination occurs between 24 and 29C. At temperatures ap-
proaching 35C, however, seed germination begins to decline.
This may be a survival mechanism to ensure that seeds do
not germinate following brief heavy rains that sometimes
accompany the summer monsoonal season in the Big Bend
region. Light is not required for germination (Mackay et al.
1995).

Seedling establishment is highly dependent upon adequate
soil moisture. We have observed large numbers of desic-
cated seedlings in the Big Bend region that obviously did
not receive sufficient rainfall to become well -established.
The precise amount and distribution of rainfall required for
successful establishment is unknown. We have observed,
however, that the primary root of seedlings grows rapidly
downward which presumably increases the chances of re-
maining in contact with retreating soil moisture.

When sufficient soil moisture exists, vegetative growth con-
tinues during the fall. During this period, above -ground
growth consists primarily of the production of new leaves
and the development of a rosette (i.e. very little vertical elon-
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Figure 4. Seed germination of Lupinus havardii and Lupinus texensis as influenced by water potential

gation occurs). At some point during vegetative growth,
Bradyrhizobium infection of roots occurs, resulting in nodu-
lation typical of many leguminous species. However, little
else is known about the symbiotic relationship between
Bradyrhizobium and L. havardii.

Depending upon weather conditions and elevation, plants
typically begin flowering in February and March. We have
heard of instances where flowering has begun as early as
November, but this appears to be rather rare. Very little is
known regarding the floral biology of L. havardii. Prelimi-
nary results (unpublished) from the Southeastern Environ-
mental Laboratory in Raleigh, North Carolina, suggest that
flowering can occur at most daylengths. Timing and the
number of racemes produced, however, may vary with pho-
toperiod. Vernalization is not required to induce flowering,
but with other Lupinus species, it dramatically reduces vari-
ability in flowering (Putnam et al. 1993). Along these lines,
we have observed that when plants of L. havardii are grown
in a greenhouse at relatively high temperatures, a significant
number of plants undergo the rapid stem elongation that
typically accompanies flowering, but exhibit vegetative
budbreak at nodes that normally bear flowers (Fig. 5). Al-
though not clearly documented, we suspect that this occurs
when night temperatures are consistently above about 16C
(60F). We have occasionally observed isolated plants in the
wild that exhibit this response. These observations were
made following a relatively mild winter.

In its native habitat, L. havardii requires insects for pollina-
tion. When an insect (primarily honey bees and bumble bees)

lands on a flower, it forces the interlocking wings and keel
downward, so that the style and stigma protrude from be-
tween the wings. During this tripping process, the stigma

Figure 5. "Christmas tree" response of Lupinus havardii,
presumably due to high night temperatures during plant de-
velopment. Note that plants exhibit vegetative budbreak at
nodes that normally bear flowers.
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may be self -pollinated or pollinated with pollen carried on
the insect from another plant. As indicated earlier, there are
two sets of stamens, with one set having longer filaments so
that they are arranged one above the other. The longer set
matures about one week earlier than the shorter set. Thus,
pollen shed can occur for a period of about two weeks (green-
house observations). Observations from hand pollination
trials indicate that the stigma is receptive about 4 -7 days
after anthesis and remains receptive for several days. As
mentioned previously, banner color changes as the flower
ages, but also changes when pollination has occurred and
indicates a cessation of receptivity. The banner spot color
changes from yellow to red upon pollination of a flower.
Visible changes in color occur within 8 hours and the color
change is complete 16 hours after pollination. Insect behav-
ior is also affected by the change in banner spot color. When
the banner spot is red, the insects no longer forage for pol-
len whereas they continue foraging on flowers which have a
yellow banner spot.

Hand pollination of L. havardii is readily accomplished with
camel hair artist paint brushes. The plants can be easily
selfed and rapid progress can be made in isolating recessive
genes. Although we know little about the outcrossing and
selfing rates in the wild, it appears that most flowers are
cross -pollinated because recessive flower colors (i.e. pink,
white) occur rarely, and when those colors are present in
larger proportions, they are in isolated populations.

Seed pod formation can be observed within three days of
pollination, with flower petals shriveling and the ovaries
swelling. Seed maturation takes about 8 -10 weeks depend-
ing upon weather conditions. The number of seed per pod
from hand pollination is usually 4 -6 whereas the number
from bee pollination is usually 6 -8 under optimal growing
conditions. In native habitats, the number of seed is usually
lower, sometimes being as low as one per pod. The maximum
number of seed produced per plant under optimal growing
conditions is about 5,000. The final stages of seed matura-
tion occur within a few days. During this time, the seed
undergo a rapid dehydration with the seed coat changing
from a translucent state to a hard opaque covering. As the
seed undergoes final maturation, the seed pod also changes
dramatically. The pod dehydrates and turns from green to
tan and, upon final maturation, springs apart, twisting as it
splits, and forcefully scattering the seed. Although little is
known about the details of seed dispersal, we have observed
that seeds can be propelled distances of about 6 meters in
the lab.

Potential Horticultural Uses
Cut flower crop. Because there is a critical need for high -
quality, durable, spike -type flowers in the floral industry, the
raceme of L. havardii has considerable market potential (Fig.
6). Blue flowers are particularly rare and L. havardii could
help fill this important color niche in the industry. Accord-
ingly, a research project was initiated in 1990 (with partial

Figure 6. Floral arrangements using cut racemes of Lupinus havardii
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funding provided by the Fred C. Gloeckner Foundation,
Harrison, N.Y.) with the goal of evaluating the potential of L.
havardii as cut flower crop.

Initial trials indicated that field production of L. havardii
was not feasible due to at least two key factors: 1) the plants
are highly susceptible to root rots in most soils; 2) pollina-
tion by bees results in heavy seed production which limits
flower yield. Subsequent work, therefore, focused on the
possibility of greenhouse production. In contrast to what
was found in the field, our research indicated that L. havardii
performs quite well under greenhouse conditions (Davis et
al. 1994). Individual plants produced an average of 10 -20
harvestable racemes within 4 -5 months from sowing of the
seed. A generalized schedule for greenhouse production is
presented in Fig. 7. Because the cut racemes command a
rather high wholesale price, the crop has the potential to be
profitable for commercial growers. Further work is needed,
however, to better define the conditions needed to maximize
profit.

Seed Sown

Emergence
(3 -4 days)

Racemes begin to be visible
(60 days)

First flowers harvested
(70 days)

1
Last flowers harvested

Crop terminated
(150 days)

Figure 7. Flowchart summarizing a typical greenhouse pro-
duction schedule for cut flowers of Lupinus havardii. (Num-
ber of days indicates total time elapsed from the time the
seed is sown.)

Cut flowers must be able to withstand the rigors of shipping
and handling. In this regard, cut racemes of L. havardii
perform quite well. Provided the flowers are protected from
the potential deleterious effects of ethylene, they commonly
exhibit a vaselife of 8 -10 days (Davis et al. 1995; Sankhla et
al. 1998). Preconditioning the cut racemes with silver thio-
sulfate (STS), an ethylene inhibitor, has been a particularly

efficacious treatment for preventing premature flower ab-
scission induced by ethylene. Cut racemes pretreated with
STS have been successfully shipped via overnight air freight.
Although racemes were wilted upon arrival, they rehydrated
rapidly when recut and placed in water. More recently, we
have observed that 1- methylcyclopropene (1 -MCP) is also
quite effective in preventing flower abscission and increas-
ing vaselife (Sankhla et al. 1999).

Because of the potential of L. havardii as a cut flower crop,
we initiated a breeding project in 1991 aimed primarily at
improving plant/flower uniformity and developing novel
color lines. This project moved forward rapidly because sev-
eral crops can be grown and evaluated in the greenhouse
each year. Furthermore, recurrent phenotypic selection rap-
idly results in relatively pure lines. Our breeding efforts have
resulted in several separate color lines (dark blue, pink, white,
light blue, coral pink, and bi -color flowers of blue /white and
pink/white). Some of the more advanced color lines are shown
in Fig. 8. The first formal cultivar releases from the program
were made in 1998 (Mackay and Davis, 1998): `Texas Sap-
phire' (blue flowers); `Texas Ice' (white flowers). Current
breeding efforts are aimed at improving the pink- flowered
lines so that they flower earlier (currently, all pink- flowered
lines bloom 4 -6 weeks later than the blue- or white -flowered
lines) and have acceptable levels of insect and disease re-
sistance. A long -term breeding goal for all lines is the devel-
opment of ethylene insensitivity in cut racemes to improve
vaselife and response to shipping.

Use as a flowering pot plant. Although not studied in de-
tail, L. havardii has some potential as a potted plant for use
on patios and in landscapes. If old racemes are removed
regularly, plants can bloom in containers for 4 -5 months.
More work is needed, however, to fully evaluate the poten-
tial of L. havardii for this use.

Use in landscapes. Many gardeners in Texas have expressed
an interest in growing L. havardii in their landscapes. Un-
fortunately, the plant performs poorly on most soil types
and use in landscapes appears to be restricted to areas that
have well- drained, coarse- textured soils. We have observed
excellent wildflower plantings at the Barton C. Warnock En-
vironmental Center in Lajitas, Texas and at a Texas Depart-
ment of Transportation facility near Study Butte. Both of
these plantings are well within the native range of L. havardii.
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Intriguing Chihuahuan Desert
Yuccas in Cultivation

Greg Starr

3340 W. Ruthann Road
Tucson, Arizona 85745

Introduction
Of all the bold, dramatic accent plants found in many south-
western landscapes, none seem to draw the eye more than
the large, dominating yuccas from the Chihuahuan Desert
region. Even as an individual, one plant is large enough to
stand out and make a statement. All species are easily culti-
vated and thrive in landscapes in many parts of the arid
southwestern United States. For many years, these plants
have been transplanted from wild stands in Texas, however,
now many are being grown from seed in the nursery indus-
try and are becoming more available as container grown
plants.

Taxonomy
As with almost all plants, there are some ambiguities con-
cerning the taxonomy of some of the Yucca species. This
paper addresses yucca cultivation. The accompanying ar-
ticle by Matt Johnson delves into the taxonomy in more
detail, however, to maintain some consistency, I will touch
on the taxonomic questions concerning two species com-
plexes. The first (alphabetically) involves Yucca carnerosana
and Yucca faxoniana. The differences between the two per-
tain to the inflorescence length and the length of fusion of
perianth parts. These may or may not be significant taxo-
nomically; they are not significant horticulturally. Y
carnerosana and Y. faxoniana are quite similar vegetatively,
and are considered one species in this manuscript, using the
name Yucca faxoniana which has priority. The second group
includes Yucca rostrata and Yucca thompsoniana. Some
botanists have suggested that these two are merely clines
or geographic forms of one species. This may be true bo-
tanically, but horticulturally they are quite different, and are
treated as separate species. The third group consists of Yucca
treculeana and Y torreyi. There is very little to distinguish
the two botanically or horticulturally, and they are treated as
one species, with Yucca treculeana having priority.

Cultivation - -

In general, Yucca species are easily cultivated in southwest-
ern landscapes. All are quite drought tolerant once estab-
lished, but will grow significantly faster when given supple-
mental water on a regular basis. This means applying water
during the growing season every 10 -21 days. The frequency
of watering will vary with many factors including, age of
plant, type of soil, and exposure. A young plant will grow

faster with irrigation that is more frequent. A plant in a sandy,
fast draining soil will need more frequent irrigation than one
in a heavy, clay soil. A plant in full sun will generally need
more frequent irrigation than one in partial shade. There is
no need to water established plants in the winter, in fact, too
much water could be fatal. All the species discussed are
cold hardy to at least 10F. They all grow best in full sun,
although most will tolerate light shade.

Landscape Application
All species are large, dramatic forms that are used in the
classic sense of an accent plant to draw the eye to a particu-
lar area of the landscape. Because the yuccas do not have a
dormant period, they make ideal companion plants to sea-
sonal plants such as perennials and deciduous shrubs and
trees. All of these yuccas make a bold statement whether
planted singly or massed. For the best effect when massed,
the landscape area should be relatively large. The effect is
diminished when more than one plant is used in a small area.

Yucca data Soap Tree Yucca

Description: Soap Tree Yucca is a trunk forming species
that generally grows to 8 to 10 feet tall with 2 -5 branches
(Figure 1). Each branch bears numerous, narrow leaves which
form a nearly spherical outline. The leaves are up to 3 feet
long and about 1/2 inch wide. They have a white margin with
fine marginal fibers. The flowering stalk which usually ap-
pears in summer, can reach 15 feet tall, and is composed of
many white, waxy 4 inch flowers.

Ornamental Features: Yucca elata develops a bold, strik-
ing form that provides an impact in any low water use land-
scape. The very tall and very showy flower stalk is an added
bonus in the summer.

Culture/Maintenance: Plants are hardy to at least OF. They
are very drought tolerant once established, surviving for
two months or more even in summer without supplemental
water. Yucca elata grows best in full sun, and unimproved
soil. They are slow growing and should be purchased in at
least a 5 gallon container. Growth rate will increase when
supplemental water is applied. Yucca elata grows well in
native, unamended soil. Plants are virtually maintenance free.
Bare root specimens have difficulty setting out new roots if
not cared for properly. If you are to buy a "transplanted"
specimen, try to get one that has beën re- established in a
container.

Identification: Yucca elata is easily identified by the very
narrow leaves with many, fine threads along the edges.

Yucca faxoniana Spanish Bayonet

Description: Yucca faxoniana is a large, arborescent spe-
cies with a single trunk or occasionally as many as eight
trunks forming a dense clump up to 10 feet in diameter (Fig-
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ure 2). The heads are composed of many, 2 foot long, 2 -3
inch wide leaves, and measure up to 4 or 5 feet in diameter. A
4 -foot long panicle of white, 4 -inch wide flowers will appear in
spring and early summer. Most of the panicle rises visibly above
the leaf crown, and produces a spectacular flower display.

Ornamental Features: The dominating form of a mature
Yucca faxoniana is a remarkable sight. The huge, stout
leaves and thick trunk create an impressive image that is not
easily forgotten.

Culture/Maintenance: Yucca faxoniana can tolerate tern -
perature extremes from winter lows of at least l OF to summer
highs of over 115F. It is a drought tolerant species, surviv-
ing on about 11 inches of annual rainfall. The plant will grow
a little faster if given supplemental water from late spring
until late summer. Water about every 14 -21 days; more fre-
quent watering could cause rot. The growth rate is slow, and
large container specimens are best for their initial impact.
Place this species in full sun for best appearance and health.
The plant is virtually maintenance free.

Identification: Large, stout leaves with curly white marginal
fibers readily identify Yucca faxoniana.

Yucca filifera Palma China

Description: Yucca flifera is a large, arborescent species
that will eventually grow to around 30 feet tall and have a 20
- 25 foot spread to the crown. The plant is single trunked at
the base and highly branched above (Figure 3). The trunk
can reach 6 feet across, and is covered with rough bark. It
may take many years for the plant to achieve this size, and
we could realistically expect a size of perhaps 15 feet tall with
a few branches to form a small crown. The leaves are nearly
2 feet long and about 2 inches wide. They have white threads
along the edges and a stout tip. Flower stalks will grow to about
5 feet long and the fruit (on plants in the wild) hang down.

Ornamental Features: Young or old, the plants are attrac-
tive. Young plants are stout with densely packed, dark green
leaves which provide interest in any landscape. Older plants
will branch and develop a large tree -like form that will domi-
nate the landscape.

Culture/Maintenance: This species is hardy to at least 15F
and probably lower. The plant is drought tolerant, but will
grow faster as a young plant if given consistent supplemen-
tal water throughout the summer. This may be as often as
once every week or once every month. Yucca filifera should
be planted in full sun and in a soil with good drainage. If the
soil has good drainage, then the plant could be given water
more frequently during the summer growing season. The
plant is virtually maintenance free, although the sharp leaf
tips can be trimmed off until the plant is above head height
to eliminate potential accidents. This species seems to be
pest and disease free.
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Identification: Yucca filifera is easily distinguished from sev-
eral other species by its stiff, green leaves with marginal
threads.

Yucca rigida Blue Yucca

Description: Yucca rigida is a tall, trunk- forming species
that grows to 12 feet tall and can have a spread of 8 feet
(Figure 4). Plants will branch after flowering, and usually
develop 3 -5 branches, sometimes more. Powder blue leaves
have a narrow yellow margin and very sharp tips. Individual
leaves are up to 3 feet long and 1 inch wide. They are quite
rigid, as the name implies, and should be given sufficient
room to develop. Panicles of white flowers appear above the
leaves during summer. Normally flowering does not occur
every year.

Ornamental Features: Blue Yucca is an attractive plant for
several reasons. First, the size of the plant makes it stand out
in any landscape. Second, the powder blue leaves are strik-
ing when planted with green leafed plants. Third, the showy
flower clusters stick up above the leaves. Finally, the dead
leaves remain on the trunk and give the plant a "shaggy"
look which blends in with a desert landscape.

Culture/Maintenance: Blue Yucca is cold hardy down to at
least 5F. The plant is low water using, and quite drought
tolerant once established. It is best grown in full sun or
reflected sun. In habitat, Yucca rigida grows in rocky, desert
soils. Under cultivation, it should be planted in soil that has
good drainage. This species has a moderate growth rate,
which can be increased by supplying water from spring
through summer, being careful not to over -water. It does not
need extra water during the winter. Choose the planting lo-
cation carefully, allowing ample room for the leaf crown to
develop without intruding on high traffic areas. As with
other Yucca species, Y rigida may have roots eaten by the
larva of a beetle, and pretreatment should be considered.

Identification: Blue Yucca is not easily confused with any
other Yucca except Y rostrata. At maturity, their leaves sepa-
rate these two. Leaves of Yucca rostrata are shorter, thinner,
and more flexible than those of Y rigida.

Yucca rostrata Beaked Yucca

Description: Yucca rostrata is an arborescent plant with a
trunk to 10 feet or more tall (Figure 5). The plant is un-
branched when young; an older plant may have a few
branches near the top. Narrow, blue leaves with a thin yel-
low edge are up to 2 feet long and 1/2 inch wide. Clusters of
pure white flowers appear in late spring and summer, and
rise above the crown of leaves. In the wild, this plant tends
to have a tall, narrow form without much bulk.

Ornamental Features: The blue leaves, narrow form, and
tall, thin trunk of Yucca rostrata provide sculptural qualities
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that enhance any landscape. Older plants have a spectacu-
lar flower display.

Culture/Maintenance: Yucca rostrata is hardy to at least
5F and possibly lower. It is easily grown in the landscape.
The plant will develop its best form in full sun or very light
shade. Y rostrata will tolerate most desert soils, but seems
to grow best in a rocky, well- drained soil -- without supple-
mental organic matter. The growth rate is moderate, speed-
ing up slightly if given supplemental water from spring
through early fall. No maintenance is required except to treat
for grubs that may attack the roots. The cause is still not
known, but may be due to over -watering, or excessive sum-
mer heat. A good program is to treat with diazinon granules
once in spring and once in summer.

Identification: Beaked Yucca is similar to Yucca rigida, but
is distinguished by its shorter, more flexible, narrow leaves.
In addition, the forms at maturity are different. Yucca rostrata
is taller and narrower with less bulk relative to its height.
Yucca rigida is shorter, with a broader, bulkier crown.

Yucca treculeana Palma Pita

Description: Yucca treculeana or Palma Pita generally has
one or two (sometimés as many as 8) main stems that are
unbranched or with two or three branches (Figure 6). The
plant grows to 15 feet tall and has a leaf spread of up to 6 feet
across. A branched specimen can reach about 10 feet across.
The dark green, rigid leaves are about 3 feet long and 2
inches wide, tapering to a sharp point. The inflorescence is
about 2 feet long with much of it below the leaves. Indi-
vidual flowers are rounded to slightly bell shaped, cream
colored with a dark purple tinge. Flowering usually occurs in
spring and early summer, but some plants will flower at other
times. Yucca treculeana is widely scattered on mesas, slopes,
and flat plains in Chihuahuan Desert and grassland vegeta-
tion from 3,500 to 5,000 feet elevation throughout much of
western Texas and extreme southern New Mexico.

Ornamental Features: Palma has an attractive flower dis-
play and a bold, dramatic form that can be a dominant speci-
men in a desert landscape.

Culture /maintenance: Yucca treculeana is a hardy spe-
cies, tolerating winter lows of at least 10F or less. The plant
can be grown in a harsh desert soil and full sun with very
little water. The moderately slow growth rate can be increased
by thoroughly watering the plant every 2 -3 weeks in spring
and summer. Watering frequency will vary with soil type; let
the soil dry out between water applications. The old leaves
will hang persistently on the trunk, and should not be re-
moved as they provide protection from sunburn and cold.

Identification: Yucca treculeana is easily separated from
the thin, blue leaved plants such as Y rigida and Y rostrata
by leaf characteristics. Yucca treculeana is distinguished

from similar leaved species by its overall appearance. The
stem, leaf, and inflorescence characteristics all need to be
considered when separating Yucca treculeana from plants
such as Y faxoniana (including Y carnerosana), Y filifera,
and Y schottii.

All photographs were taken by the author.

Figure 1. Yucca elata

Figure 2.. Yucca faxoniana
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Figure 3. Yucca filifera Figure 4. Yucca rigida

Figure 5. Yucca rostrata Figure 6. Yucca treculeana
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Observations on some
Chihuahuan Desert
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Matthew B. Johnson
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The genus Yucca L. (Agavaceae) includes at least 35 spe-
cies distributed from the northern Great Plains and mid -At-
lantic coast of the United States to Florida, west to Califor-
nia, "and south to southern Mexico and several islands in the
Caribbean region. Several species of Yucca are widely culti-
vated around the world and have become naturalized in some
areas. The center of diversity is in the southwestern United
States and northern Mexico, with Texas having the highest
number of taxa. The various species occupy diverse habi-
tats and can be found in deserts, grasslands, chaparral,
thornscrub, woodland, forests and littoral regions from near
sea level to at least 2480 m (8135 ft) elevation. One species, Y
lacandonica, occurs as an epiphyte on rainforest trees in
southern Mexico.

Yuccas range in growth form from low, solitary or clustering
herbs, to shrubs and solitary or much -branched trees that
can sometimes attain 12 m (40 ft) or more in stature. Roots of
some species are exclusively fibrous while other species
produce thick, rhizomatous roots. The overlapping, gener-
ally lance- shaped and usually spine- tipped, fibrous, succu-
lent or semi- succulent leaves form a rosette. Leaves may
extend some distance down the trunks of taller -growing spe-
cies. The leaf margins may be smooth, have minute teeth or
have prominent margin fibers. Old, dried leaves of some spe-
cies remain attached to form a thatch or "skirt" which covers
the trunk. Flowers are produced in terminal racemes or
panicles. Most species flower in the spring months, though
in drought years there may be almost no flowering. With the
exception of Y whipplei, yuccas are polycarpic. Flowering
sometimes stimulates branching. The ripe fruits of some spe-
cies are dry and dehiscent while others are fleshy and inde-
hiscent. Seeds are generally flattened and black.

Yuccas are utilized by a variety of wildlife species for food
and shelter. Developing inflorescences and ripe, fleshy fruits
are eaten by wildlife and livestock. Some birds will build
nests among the stout leaves of taller -growing species. Pol-
lination of yuccas by species of Tegeticula (= Pronuba)
moth is well documented. The moth larvae eat some of the
developing seeds, but many seeds remain to be dispersed.
The moths and yuccas depend on each other for survival.
Yuccas were important to native people and European set-
tlers alike. Leaf fibers were and in some cases still are utilized

to make a variety of articles including cordage, sandals, mats
and baskets. Matuda and Lujan (1980) present information
on the yucca fiber industry in Mexico. The crushed roots of
some species were used for soap. Young inflorescences,
buds and flowers were eaten fresh or cooked, and the fleshy
fruits of some species were harvested for food. Seeds are
reported to have been used by people as a food source,
however, some reports indicate that they are purgative. Dur-
ing times of drought, the trunks of some species are split
open to provide fodder for livestock. Some medicinal uses
of yucca are reported. Kearney and Peebles (1942) mention
that the roots have laxative properties. In more recent times
yuccas have been used to make paper products, as addi-
tives to cosmetics and soft drinks, and as a source of steroi-
dal compounds.

Presently there are no yuccas in danger of extinction, how-
ever, populations of some species are declining due to habi-
tat loss and over -exploitation. A few species have restricted
distributions and could become threatened. Several species
will increase on over -utilized rangeland and are regarded as
weeds in these situations.

Yuccas are popular landscape subjects in many parts of the
world. The diverse forms and showy flowers are attractive
and the striking appearance of the larger- growing species
can make a bold statement in the landscape. Many yuccas,
including some discussed here, will adapt to climates sub-
stantially different from that of their natural habitats if pro-
vided with adequate light and drainage. Fresh seeds of yuc-
cas typically have high germination percentages. Some spe-
cies can be propagated by stem cuttings. Larger yuccas can
be successfully transplanted, however, it is important to re-
plant them as quickly as possible to minimize drying of the
plants. In Arizona, large yuccas that are transplanted bare -
root in the cooler months have a higher survival rate than
those transplanted during summer.

Yuccas are conspicuous and sometimes the dominant veg-
etation in parts of the Chihuahuan Desert region of south-
western United States and northern Mexico. In many areas,
they are the largest plant in the landscape, their dramatic
forms projecting above the low, shrubby vegetation. In
Mexico, Y decipiens and Y filifera sometimes form forests
extending over many square kilometers of countryside. Yucca
species in the Chihuahuan Desert occupy a variety of habi-
tats in valleys, bajadas and mountains. Some yuccas occur
on sand dunes. Other rosette -leaf xerophytes such as Agave,
Hechtia, Hesperaloe, Dasylirion and Nolina frequently share
the same habitats.

This paper presents an overview of seven species of Yucca
from the Chihuahuan Desert region including nomenclature,
a brief description, and information on distribution, habitat,
phenology, ecology and uses. The information presented
here is based on observations of plants in habitat and in
cultivation, examination of herbarium specimens at The Uni-
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versity of Arizona herbarium and a review of the available
literature. A detailed study of the entire genus is needed to
clarify the relationships and taxonomic status of several taxa.

Yucca elata Engelmann
(= Y angustifolia Pursh var. elata Engelmann, Y verdiensis
McKelvey)
Common names: soaptree yucca, soapweed, palmilla, palma
Plants are solitary or with several trunks, commonly 2 -4.5 m
(6 -15 ft) or exceptionally to 9 m (30 ft) tall. Trunks may be
simple or sparingly branched. This species develops a thick,
woody, taproot several meters in length. The leaves are 30-
95 cm (12 -37 in) long by 0.4 -2.5 cm wide. They are flexible
and dull green with a white margin that shreds into numer-
ous thin white fibers. The inflorescences are erect panicles
to 3 m long with masses of greenish white flowers. Flower-
ing is mostly from May into July. The fruits are dry at maturity.
(Fig.1)

This widespread species ranges across parts of central and
southern Arizona and New Mexico to Trans -Pecos Texas
and Coahuila, Chihuahua, and northeast Sonora. It prefers
deeper soils ranging from clay to sand and occurs in valleys
and on lower bajadas, and along arroyos in Chihuahuan
desertscrub, Sonoran desertscrub and grassland at 455 -1830
m (1500 -6000 ft) elevation.

Yucca elata is a characteristic species of the southwest
United States border region within its range. Annual pre-
cipitation averages 200 -450 mm (8 -18 in) in areas where Y
elata occurs. It is abundant and widespread, reaching its
best development in grasslands at elevations above the
deserts. Though less common, it is found in suitable habi-
tats in both the Chihuahuan and Sonoran deserts. Some of
the most extensive populations of this plant occur along
Interstate Highway 10 between Deming and Lordsburg, New
Mexico. This species is absent from shallow, rocky soils and
steeper slopes. It frequently grows among sand dunes as at
White Sands, east of El Paso, and the Samalayuca dune field
in Chihuahua. The plants are distinctive with their narrow
leaves bearing long white threads and tall inflorescences
with the flowering portion held well above the leaves.

This species was an important resource to native people.
The roots were used for soap. The leaf fibers are still used in
Native American basketry. Y elata is commonly planted in
landscapes in the southwestern U.S. Larger plants are some-
times transplanted, however, it is necessary to excavate a
portion of the thick tap root if the plant is to survive. Y elata
is closely related to Y angustissima and appears to be closely
related to the widespread Y glauca of the Great Plains.

Yucca faxoniana Sargent
(= Y. australis Trelease - not Y. australis (Engelmann)
Trelease, Y carnerosana (Trelease) McKelvey)
The binomial Yucca australis has been applied to both Y
faxoniana and Y. filifera. Specimens of Y. faxoniana were

originally referred to as Y australis by Trelease which is a
synonym for the distinct species Y. filifera. He subsequently
described two new species, Samuela carnerosana and S.
faxoniana, from this material. For a discussion see McKelvey
(1938:20). The genus Samuela is synonymous with Yucca.

Common names: giant dagger, Faxon yucca, Spanish bayo-
net, palma samandoca, palma barreta, palma loca
Plants are solitary or rarely with two to several trunks, 3 -5 m
(10 -16 ft) or exceptionally to 10 m (33 ft) tall. The thick trunks
are usually unbranched but some plants are sparingly
branched. This species has fibrous roots. The leaves are 50-
120 cm (18 -48 in) long by 5 -7.5 cm wide, and are blue green to
yellowish green with a thin brown margin bearing recurved
fibers. Inflorescences are erect panicles 1.5 -2 m in length
with fragrant, white flowers. Flowering occurs from April
into June. The fruits are fleshy. (Fig. 2)

Localized in Trans -Pecos Texas in parts of Brewster,
Culberson, Hudspeth, Jeff Davis, and Presidio counties, and
in parts of Chihuahua, Coahuila, Nuevo León, San Luis
Potosí, Tamaulipas and Zacatecas. Also at one locality in
southern New Mexico. Growing on gentle to steep rocky
slopes, ridges and on bajadas in Chihuahuan desertscrub,
grassland, and (southward) in oak/pinyon/juniper woodland
at 500 -2200 m (1640 -7215 ft) elevation.

Yucca faxoniana is an impressive, robust plant that domi-
nates the landscape in many areas. Among yuccas native to
the U.S., it is second in size after the Joshua tree, Y brevifolia.
Average yearly precipitation over its range varies from about
250 -450 mm (10 -18 in). This species is most abundant on
steeper, rocky sites, and is absent from the valley floors.
Matuda and Lujan (1980) report up to 450 plants per hectare
in the densest populations in Mexico. The large masses of
pure white flowers of this species are especially showy.

Fibers from the leaves of this species, called "ixtle de palma"
are used to make twine and rope in Mexico. This industry,
which relies on harvesting from wild plants is declining
(Matuda and Lujan 1980). McKelvey (1938) indicates that
trunks of this species have been used in Mexico to build
palisade houses that are thatched with yucca leaves. Y
faxoniana is heavily collected from private ranches in Texas
for the landscape trade. The Texas highway department has
planted this species at rest areas and along highways in
parts of western Texas. Unusually large plants may be seen
along U.S. Highway 90 between Marfa and Van Horn, and in
landscapes in Marfa and Alpine, where there are numerous
plants on the campus of Sul Ross State University.

Many references treat Y carnerosana and Y faxoniana as
separate species. In plants considered to be Y carnerosana,
the inflorescence is ellipsoidal in shape and is raised above
the leaves with the scape 75 -100 cm long. The inflorescence
of typical Y faxoniana is broadly conical and is partially
included within the leaves with the scape only 30 -60 cm
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long. There are minor differences in the shape of the flowers,
and the leaves of typical Y faxoniana average a greater
overall length. The differences separating the plants are mi-
nor and they are treated as synonyms here.

Yucca filifera
(= Y. australis (Engelmann) Trelease - not Y. australis
Trelease) Common names: palma china, palma corriente, izote
One of the largest of all Yucca species, reaching 12 m (40 ft)
in height and developing a massive spreading trunk base
with age. Some individuals are sparingly branched while
others have dozens of branches. The roots are fibrous. The
leaves are 30 -55 cm (12 -22 in) long by 2.5 -3.5 cm wide, and
are green with a brown margin bearing recurved or curling
fibers. The pendant paniculate inflorescences of this spe-
cies reach 1.5 m in length with creamy white flowers. Peak
flowering is in late spring with flowering occurring as early
as March and extending into August. Inflorescences on dif-
ferent branches of the same plant often flower at different
times. The mature fruits are fleshy. (Fig. 3)

A widespread species occurring in parts of Coahuila,
Guanajuato, Hidalgo, México, Michoacán, Nuevo León,
Querétaro, San Luis Potosí, Tamaulipas and Zacatecas. Grow-
ing on plains and lower bajadas in deeper soils derived from
limestone, and from rhyolite and other volcanic rocks in
Chihuahuan desertscrub, grassland, thornscrub and occa-
sionally in oak/pinyon/juniper woodland at 450 -2400 m (1475-
7870 ft) elevation.

Yucca filifera occurs in more Mexican states than any other
species of Yucca and grows in a variety of plant communi-
ties, though it is most abundant in the southern Chihuahuan
Desert region. Yearly rainfall across much of its range aver-
ages 300 -625 mm (12 -25 in). It can form vast forests on lower
bajadas. These forests can extend for many kilometers along
the base of a mountain range. Densities of up to 300 plants
per hectare are reported in some areas (Matuda and Lujan
1980). This species is seldom encountered on steep, rocky
slopes; preferring areas with deeper soil. It is the tallest plant in
much of its range with many plants commonly 6 -10 m (20 -33 ft)
tall. Some old specimens are truly massive and awe -inspiring.

Matuda and Lujan (1980) include photographs of yucca -log
houses made from stems of Y filifera and thatched with
yucca leaves. This species is sometimes planted to form
living fences. This and other arborescent yuccas are con -
sidered to have potential as a renewable resource when grown
in plantations. The plants take many years to develop into
large specimens. Two plants of Y. filifera at the Boyce
Thompson Southwestern Arboretum are approximately
6.5 and 8 m (21 and 26 ft) tall respectively, seventy years
after being planted as small plants;

Yucca filifera is -similar to the related Y decipiens and the
two species grow together where their ranges overlap. The
pendulous inflorescences of Y. filifera are the most apparent

difference from Y decipiens, which has erect inflorescences.
The leaves of Y. filifera are somewhat narrowed towards the
base while those of Y decipiens are uniformly wide from the
base. The leaf margins and bases of herbarium specimens of
Y filifera have noticeably more fibers than those of Y.
decipiens, though old leaves often lose the fibers. Matuda
and Lujan (1980) state that the leaf margins of Y decipiens
bear numerous curling fibers. Y decipiens has a more west-
erly distribution, being found in parts of Aguascalientes,
Durango, Guanajuato, Jalisco, San Luis Potosí and
Zacatecas. Y decipiens is reported to reach a height of 15 m
(50 ft) (Lujan 1974b, Matuda and Lujan 1980).

Yucca rigida (Engelmann) Trelease
Common names: blue yucca, palmita, palmilla
Plants are solitary or with a few trunks, to 3 -5 m (10 -16 ft) tall.
The trunks are usually unbranched above in habitat, though
cultivated plants sometimes produce several branches. Roots
of this species are fibrous. The leaves are 30 -60 cm (12 -24 in)
long by 2 -3 cm wide, and are pale blue green with a finely -
toothed yellow margin Inflorescences are erect panicles
about 1 m long with dense masses of greenish white flowers.
Flowering is typically in March and April. The fruits are dry
at maturity. (Fig. 4)

Found in southeast Chihuahua, western Coahuila and east-
ern Durango where it grows on gravelly or rocky bajadas,
slopes and ridges, usually of limestone origin, in Chihuahuan
desertscrub at 1200 -1800 m (3935 -5900 ft) elevation.

Yucca rigida is a distinctive species that occurs in the arid,
west central part of the Chihuahuan Desert. Precipitation
over much of this area averages 200 -300 mm (8 -12 in) yearly.
It is locally common in some areas and occurs as widely
scattered individuals in other places. The symmetrical form
and attractive, powdery blue leaves of this species have led
to its increasing popularity as a landscape subject in the
southwestern United States. It is perhaps the most beautiful
and elegant of all yuccas. Y rigida is related to Y. rostrata
and Y thompsoniana.

Yucca rostrata Engelmann
Common names: beaked yucca, palmita, zoyate
Plants are usually solitary, to 3 or occasionally 5 m (10 -16 ft)
tall. The trunk is commonly unbranched but some old plants
may be sparingly branched. The roots are fibrous. The leaves
are 38 -65 cm (15 -26 in) long by 1.2 -1.7 cm wide and are blue
green with a finely- toothed yellow margin. The inflorescences
are erect panicles 1.5 -2 m long with showy masses of white
flowers. Flowering is in the spring. Fruits are dry at maturity.
(Fig. 5)

Southeastern Brewster County, Texas and in Chihuahua,
Coahuila and Nuevo León on dry limestone or gypsum ridges,
slopes and bajadas in Chihuahuan desertscrub, Tamaulipan
thornscrub, and occasionally in grassland at 300 -1370 m (985-
4500 ft) elevation.
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This beautiful yucca is localized in the United States in the
eastern Big Bend. A number of particularly tall plants may
be seen in the Black Gap region to the east of Big Bend
National Park. Y rostrata prefers well- drained, rocky lime-
stone terrain Rainfall across much of its range averages 250-
500 mm (10 -20 in). The more southerly populations of this
yucca in Mexico have leaves that often have a greater aver-
age length than those from Texas. This species is used to a
limited extent for landscaping in the southwestern United
States. Larger plants make striking specimens.

Yucca rostrata is closely related to Y thompsoniana and the
latter is sometimes considered a synonym. Matuda and Lujan
(1980) maintain these plants as separate species but Powell
(1988) places them together. It is likely that extensive field
surveys would find that there is a more or less continuous
gradation of characters between the two species. Leaf char-
acters are the primary differences used to separate these
plants. Leaves of the more robust Y rostrata are longer than
those of Y thompsoniana and are bluer, with a smooth up-
per and lower surface. The shorter and narrower leaves of Y
thompsoniana are greener and are somewhat rough on both
surfaces. Plants of Y. rostrata tend to have a more symmetri-
çal leaf head than Y thompsoniana, and are more sparingly
branched.

Yucca thompsoniana Trelease
Common names: Thompson yucca, palma
Plants are mostly 1 -2.5 m (3 -8 ft) tall. The trunk may be

simple or sparingly to densely branched above. Roots of
this species are fibrous. The leaves are 17 -30 cm (7 -12 in)
long by 0.7 -1.2 cm wide and are blue green with a minutely -
toothed yellow margin. The inflorescences are erect panicles
1 -1.5 m high with masses of white flowers. Flowering is in
the spring. The ripe fruits are dry.

Found in Texas in parts of Brewster, Crockett, Pecos, Terrell
and Val Verde counties, and in Coahuila and limited areas of
Chihuahua and Nuevo León on rocky limestone slopes p.nd
ridges, and occasionally in valleys in Chihuahuan
desertscrub, grassland, and Tamaulipan thornscrub at 215-
1500 m (700 -4570 ft) elevation.

Yucca thompsoniana is relatively widespread and locally
common in the eastern Trans -Pecos region of Texas and in
parts of northeastern Mexico. It is characteristically found
on limestone hills in several plant communities. Yearly pre-
cipitation over much of its range averages 250 -450 mm (10-
18 in). The plants are attractive. Some specimens are densely
branched. Powell (1988) reports that wild populations of this
yucca in Texas are heavily exploited for the landscape nurs-
ery trade. Y thompsoniana is closely related to Y rostrata
and is sometimes considered to be a synonym.

Yucca treculeana Carrière
(= Y argospatha Verlot, Y aspera Engelmann, Y baccata
Torrey var. macrocarpa Torrey, Y canaliculata Hooker, Y

longiflora Buckley, Y macrocarpa (Torrey) Merriam, Y
torreyi Shafer) Common names: Trecul yucca, Torrey yucca,
Spanish dagger, Spanish bayonet, Don Quixote's lance, pita,
palma pita, palma loca, palma de dátiles
Plants are solitary or with several trunks, to 5 m (16 ft) tall.
The trunks may be unbranched or sparingly or rarely pro-
fusely branched. This species has fibrous roots. The leaves
are 20 -120 cm (8 -48 in) long by 2.5 -5.5 cm wide, and are green
or yellowish green to occasionally gray green with a brown
margin which may be nearly entire or have variable curving
or curling fibers. The inflorescences are erect panicles to 1.2
m long with the flowering portion partially contained within
the leaves. The flowers are yellowish white and are often
marked with reddish purple. Flowering is primarily in the
spring, but occasional plants can be found in flower at any
time of the year. The fruits are fleshy at maturity.(Fig. 6)

Widespread in Texas from the Trans -Pecos and southern
edge of the Edwards Plateau east to the vicinity of San An-
tonio, and south to the Gulf of Mexico, in southern New
Mexico between the Rio Grande and Pecos River, and in
northeastern Chihuahua, Coahuila, northeastern Durango,
Nuevo León, and Tamaulipas. Growing in various soils on
slopes, bajadas, valleys, plains and saline coastal flats in
Chihuahuan desertscrub, Tamaulipan thornscrub, grassland,
coastal prairie and oak savanna and woodland from near sea
level -1700 m (5575 ft) elevation.

Yucca treculeana is a widespread and rather variable spe-
cies. It seems equally at home in humid coastal habitats
along the Gulf of Mexico and in arid desert regions. Yearly
rainfall across its range averages 200 -825 cm (8 -35 in). Coastal
plants thrive in saline soils and are subject to saltwater inun-
dation during severe hurricanes. This species is more abun-
dant in deeper soils but may be found on rocky slopes. Plants
in some populations are thicket -forming. More typically,
plants have one or a few trunks, which may remain un-
branched or become sparingly branched with age. The leaves
vary considerably in color, symmetry, length , width and the
presence of margin fibers. Young plants in the more north-

,

western populations have strongly curled leaf margin fibers.

Plant parts have been utilized for various purposes. Trunks
and leaves of Y treculeana have been used in construction
of houses. Native people are reported to have fermented the
sweet, edible fruits of this species to make an alcoholic bev-
erage. The dried flowers were used to make a tea to treat
coughs (Warnock 1977). The seeds reportedly have purga-
tive properties. Y treculeana is collected commercially in
Texas for landscaping, but not to the extent that some other
yuccas are collected.

Yucca treculeana and Y torreyi are treated as distinct spe-
cies by most workers. Plants from the Texas Big Bend cer-
tainly appear different from those in coastal southern Texas.
The more northwestern populations representing Y torreyi
have a broad range of contact with Y treculeana, and plants
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with intermediate characteristics are found. It has been sug-
gested that these are the result of hybridization. Differences
cited to separate the plants are based on leaf characters and
the size of the ovary at anthesis. Plants of typical Y torreyi
have prominent leaf margin fibers, and ovaries that are 7 -12
mm long at anthesis. Typical Y treculeana mostly lacks leaf
margin fibers, and has ovaries that are 7 mm or less in length
at anthesis. The leaves of Y torreyi are reportedly scabrous,
while those of Y. treculeana are smooth, but this is inconsis-
tent based on an examination of herbarium specimens. Addi-
tionally, Y torreyi often has an asymmetrical or untidy ap-
pearance to the leaf head, while the leaf head of Y. treculeana
is commonly symmetrical. The leaf characters do not seem
consistent and given the variable nature of many popula-
tions, it is difficult to maintain them as distinct species. Y
schidigera appears to be closely related to Y treculeana.
This group of yuccas is in need of detailed study.
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Figure 1. Yucca elata, Big Bend
National Park, Texas

Figure 2. Yucca faxoniana, Big
Bend National Park, Texas
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Figure 3. Yucca filifera, Tamaulipas, Mexico Figure 4. Yucca rigida, Chihuahua, Mexico

Figure 5. Yucca rostrata, Big Bend National Park, Texas Figure 6. Yucca treculeana, Big Bend National Park, Texas
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A Day in the Syunt-Khasardagh
Zapovednik

William R. Feldman, Ph.D.

Boyce Thompson Arboretum
Superior, Arizona

On 2 May, 1998 it was my privilege to be able to spend a day
botanizing and exploring in the valley and slopes above
Yoldere stream in the southwestern Kopet Dagh mountains
of Turkmenistan. The area in question is part of the Syunt-
Khasardagh Zapovednik (Russian for Nature Preserve). Lo-
cated north of Iran and east of the Caspian Sea, Turkmenistan
is one of the former Soviet Central Asian republics. Most of
Turkmenistan is comprised of the sandy Kara Kum Desert of
the Turanian lowland. Along the southern border though,
stretches a mountain range marking the northern edge of the
Iranian plateau - the Khorassan -Kopetdagh. With peaks
reaching to about 3,000 meters in elevation, this range acts
as a refuge for many species of plants isolated from the
moist westerlies in Miocene times upon the arising of the
Caucasus and Zagros mountains to the west (Atamuradov,
1994).

The Kopetdagh represents the intersection of three major
floristic zones: the Mediterranean (both European and
Levantine aspects), the Iranian, and the Turanian, along with
a fairly high percentage (18 %) of endemic elements (V. Fet,
1994). A significant and increasing number of the more than
2,800 species of flowering plants are considered to be rare,
threatened or endangered (Red Book of Turkmenistan, 1999).
The Kopetdagh is divided geographically into three major
sections: Eastern, Central and Southwestern. Open to rela-
tively moist air flows off the Caspian Sea to the west, the
Southwestern Kopetdagh is the part of the range most fa-
vored in terms of both moisture (350mm/year), and the ame-
liorating effects on temperature resulting from proximity to
the Caspian Sea (Orlovsky, 1994).

The botanical and floristic riches of the Southwestern
Kopetdagh were recognized back in 1916 by one of the 20th
century's greatest Plant Scientists, Nikolai Ivanovich Vavilov
(page 21) who traveled through the region on horseback
during a botanical and agricultural germplasm reconnais-
sance of Iran (Vavilov, 1997). During his journey, Vavilov
was impressed with the high frequency of wild relatives of
important fruit and nut -bearing species that exist in the area
in genera such as Prunus, Punica, Malus, Crategus, Vitis,
Juglans and Ficus. Later, during the late 1920's, Vavilov, as
Head of the Lenin All -Union Institute for Plant Research
was instrumental in the establishment of a plant germplasm
research and development facility in the regional center of
Kara Kala, now known as Garygala in the valley of the river

Sumbar. Home to over 4,000 accessions of fruit and nut spe-
cies of critical importance to plant breeders worldwide, the
research station, now named the Turkmen Experiment Sta-
tion for Plant Genetic Resources is struggling to survive in
the post- Soviet era. It was to work with the TES -PGR that I
went to Turkmenistan in 1998. Planning and development of
a 4 acre Kopetdagh display at the Boyce Thompson Arbore-
tum was a secondary objective of the trip.

The Syunt -Khasardagh Nature Reserve is comprised of two
prominent mountain masses, their surrounding foothills, and
the stream of Yoldere between them. The peaks are Mt. Syunt
and Mt. Khasar, the word dagh being Turkoman for moun-
tain. Although it has since been relaxed (Kamakhina, 2000),
in 1998 the Soviet-era prohibition of grazing within the Re-
serve was still in effect. As it was in Arizona, 1998 was a
moist, "El Nino" year in Turkmenistan and particularly in the
Southwestern Kopetdagh. We were fortunate to have a
sunny day on which to make our journey! I was also ex-
tremely fortunate to be in the company of two very distin-
guished persons: the Plant Scientist Dr. Gregory Levin of
the TES -PGR and Mr. Ashir Saparmuradov, Director TES -
PGR

The following vegetative communities or complexes were
traversed on 2 May, 1998: Artemisia steppe /ephemerous
desert; Mountain riparian forest; Shiblyak; Petrophytic veg-
etation; Tragacanthoid vegetation; and Semi-savanna/moun-
tain forest (G. Fet, 1994).

The approach to Syunt -Khasardagh is via a rough dirt road
passing through Artemisia steppe /ephemerous desert. Lo-
cated in the foothills of the mountains this vegetative com-
plex is characterized by species of sagebrush in association
with annual grasses and forbs (page 22).

Upon leaving the truck, we made our way through a narrow
cleft in the steeply striking limestone and entered the Moun-
tain riparian forest. Located in a narrow band along the
moist, dense, riparian corridor of Yoldere stream, this com-
munity is characterized by mesophytic deciduous trees such
as Syrian ash (Fraxinus syriaca), Caucasian hackberry
(Celtis caucasica), Turkestan tree dogwood (Thelycrania
meyeri), Persian walnut (Juglans regia), and shrubs such as
wild plum (Prunus divaricata), honeysuckle (Lonicera flo-
ribunda), blackberry (Rubus sanguineus), and wild rose
(Rosa lacerans). Many of these species share floristic af-
finities to European taxa. (page 23)

As we penetrated deeper into Yoldere valley, the landscape
began to open up revealing the plant community which is
most characteristic of Syunt -Khasardag, Shiblyak. Shiblyak
is a Mediterranean short-tree woodland located on the slopes
overlooking Yoldere and characterized by dominant species
such as Turkmen maple (Acer turcomanicum), and Christ's
thorn (Paliurus spinacristi). (page 24)
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After enjoying lunch at a lovely limestone waterfall (cover
photo), Dr. Levin returned to await us at the truck, and our
exertions began in earnest as we moveed up the steep shale
slope toward the distant and seemingly ever -receding
ridgeline. These rocky and gravelly substrates support a
vegetation type known as Petrophytic. Depending upon
slope, aspect and lithology, Petrophytic vegetation is inter-
mingled with a dense Turkmen Maple community - on the
moist, north facing slopes - which can be very difficult to
penetrate. (pages 25 and 26)

Our exertions were rewarded by a temporary respite upon
gaining the ridgeline where Yoldere valley heads out. From
here, there was still a considerable distance to the plateau
from which the peak of Mr. Khasar rises. Along this ridge,
we encountered elements of Tragacanthoid vegetation char-
acterized by plants in the genera of Acanthophyllum
(Plumbaginacea), Acantholimon (Umbelliferae), and
Tragacantha (Fabaceae) all of which assume the typical life -
form known as "cushion plants ". Very and and cold adapted,
cushion plants are slow growing and long lived (Popov,
1994). (page 27)

After a final struggle uphill through very dense Shiblyak, we
emerged onto the plateau from which the peak of Mr. Khasar
arises. The plant community here is a complex of Semi -
savanna/Mountain forest. During the 1970's Soviet archae-
ologists routinely spent six weeks in this area excavating
medieval Zoroastrian settlements. It is astounding to me
that the sites of excavation were accessed and supplied only
via the arduous route by which we had ascended!

The way back was long and hard (page 28). Picture taking
and botanizing had, of necessity, to take a back seat to safely
descending before nightfall. In fact, Mr. Saparmuradov had
brought four Japanese scientists to this same area the year
before and ended up spending the night on top in what was
an uncomfortable and unanticipated camp out, the knowl-
edge of which kept us moving briskly along! We reached the
truck and a most welcome draught of Dr. Levin's homemade
Pomegranate wine just as it was getting dark.

All -in -all it was a most memorable, exerting, and exciting day
-a unique opportunity to visit and photograph an impor-
tant and fascinating floristic treasure trove. To be able to do
so in the company of people as knowledgeable as Dr. Levin
and Mr. Saparmuradov was a great privilege indeed. The
help of these colleagues was invaluable in terms of both
taxonomic plant identification and ethnobotanic information.
Deep thanks also to Matt Mulherin formerly of UNDP-
Turkmenistan, and to our driver Alexi Barnovsky.

All color photographs were taken by the author.
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Artemisia Steppe/ Ephemerous Desert

Approaching Mt. Syunt from the south. Homestead in mid- ground.

Hawthorne, Crategus sp. This plant has been studied by TES -PGR
scientists due to its very high fruit quality and yield.

Scouting deteriorating road approaching the entrance to the Syunt-
Khasardagh Zapovednik

Allium rubellum

Allium christophii

Hordeum bulbosum
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Mountain Riparian Forest

Along the trail in Yoldere Valley. L to R Alexi Barnovsky, Matthew Mulherin, Dr. Gregory Levin,
Ashir Saparmuradov. Vine is V tis vinifera or V. sylvestris.

Ashir Saparmuradov and grape Thelycrania meyeri, Turkmen Dogwood
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Shiblyak

Shiblyak slope with Jasminum fruticans and Ferula oopoda

Tulipa hoogiana

Colutea graçilis, flowers

Ashir Saparmuradov and Ferula oopoda
(Umbelliferae)
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Petrophytic

Hymenocrater bituminosas

v
v
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Archa, Juniperus turcomanicum. This species forms dis-
tinct woodland commmunities at the highest elevations of
the Kopetdagh (Popov, 1994).

25

Astragalus sp. with edible fruit

-

Steep slope with shiblyak and petrophytic
vegetation
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Petrophytíc

Euphorbia marshalliana

Scrophularia litwinovii

Shiblyak dominated by Acer turcomanicum on the left.
Mt. Khasa in background.

Acer turcomanicum on steep shale slope

Acer turcomanicum, leaves and fruit
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Tragacanthoid Vegetation

Ashir Saparmuradov and Tragacanth

27

Tragacanth close up

Cushion plant Savanna atop plateau

Dr. Feldman,: the weary explorer
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Semi-savanna/Mountain Forest

The long way back to the truck
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