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ABSTRACT
Arecent collection of the distinctive, rare, and highlyalzed west Mexico endemic species
Castilleja racemosgBreedlove & Heckard) Chuang & Heckard is documente@ldFabservations
from the collection site are provided, including the first @iidd photos of live plants in their natural
habitat.

Castilleja racemosgBreedlove & Heckard) Chuang & Heckard is a little-knovpeaes
endemic to the Sierra Surutato, a portion of the SierrdréM®ccidental in northeastern Sinaloa,
Mexico. The vegetation and ecology of this region was firstrdesd by H.S. Gentry (1946).
During one of his several collection forays into these rang, Gentry made the first collection of
C. racemosathough he made no mention of it in his paper. While theichipt were widely
distributed, the specimens remained unidentified for 24syeBine ecology of this historically remote
region was also characterized by McDiarmid et al. (1976)

The species was first described by Breedlove and He¢k8i®) and was originally placed
in its own monotypic genus, &entrya racemos8reedlove & Heckard. Later, Chuang and Heckard
(1991) placed this entity within an expandeastilleja, based on its chromosome numbenef 12,
the base number for the genus (Chuang & Heckard 1982), asédts coat morphology. This
placement was confirmed by subsequent phylogenetic studies &@knstead 2008; Tank et al.
2009).

The authors of the present paper came into contact thrthghNaturalist/Naturalista
website. Previously, during 20-23 February 1999, Egger visiteddasiélbrnos-Ocuragui area in the
northern part of the Sierra Surutato, where Breedlove obt&weadf his collections, including the
type, but he was unsuccessful in locating any populatio@asfilleja racemosaat least partly due
to human population increases and development in the aezaining that there was a student in the
Ph.D. program in Food Biotechnology at the Universidad Autonom&idaloa who might be
interested in attempting to locate extant populationsearly 2018 Egger contacted Sanchez-
Veldzquez, who offered to search for such populatid®@&nchez-Veldzquez visited the region on 3
March 2018 and successfully located a populatiorCofracemosanear the pueblo of Surutato.
Documentation of his collection and an enumeration of the otiikections of this species known to
us are presented below. Images of many of these herbeollections were assembled by Egger and
can be viewed on the internet (Egger 2018). We believe heaphiotos of the live plants &.
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racemosagpresented below (Figs. 2-11) are the first to be publigheshy medium. It is significant
that all known collections were obtained within a limitpdrtion of northeastern Sinaloa, an
indication of the very local endemism of this remarkablyirtisive species.

CASTILLEJA RACEMOSA (Breedlove & Heckard) Chuang & Heckard, Syst. Bot. 16: G&®1.
Gentrya racemos8reedlove & Heckard, Brittonia 22: 21. 1970yPE: MEXICO . Sinaloa
Mpio. Sinaloa de Leyva: Near the settlement of Ocurdgiiof [San José de] Los Hornos,
Sierra Surutato, broad cultivated valley with forestsPinus and Quercus around the
margins, 6000 ft, 22 Feb 1969®.E. Breedlove 1645holotype: UC!; isotypes: CAS],
ENCB!, K!, LE, MEXU!, MICH!, NY!, UWM, US!).

Verified collections with associated notes. MEXICO. Sioa. Mpio. Badiraguato
Surutato, 600 m al E del centro del pueblo, 25°48'26.6” N, 107°33'14,Ho¥due de pino-encino
con Pinus engelmaniiPinus oocarpaQuercussp., crece en lugares sombreados, 1453 m, 3 Mar
2018,Sanchez-Velazquez(HJIBC!, WTU!, Fig. 1); a 11 km al N de Surutato por l@®ra Surutato-
Santa Rita, llano entre claro de bosque, suelo delgmatanado por gramineas, rara, +/- 2000 m, 9
Mar 1985, Avifia y Torres 150IMEXU [2]!, UAS?); 5 mi NE of La Cienega along road $anta
Rita, steep moist slope wiBornus Abies oak, pine, etc., 7000 ft, 8 Mar 19'Breedlove 19262
(CAS! [accidentally destroyed], JEPSSjerra Monterey [central portion of Sierra Surutatodist,
grassy northern slope, pine forest, 5000 ft, 10 Mar 1&&htry 5890(ARIZ!, CAS!, DES!, GH!,
MEXU!, MO!, NA!, NY!, OSC!, WTU!). Mpio. Sinaloa déeyva 3 mi N of Los Ornos [= San José
de Los Hornos] along road to Ocuragui, steep moist slogé Mnus Styrax Mahonig
Molinadendron Clethra Pinus Quecus andJuglans 6500 ft, 7 Mar 1971Breedlove 19,20QCAS!
[accidentally destroyed], DAO!, JEPS!, MEXU!, MO!, OS®¥TU!); specimens grown from seeds
from Breedlove 19,200n Helianthus annuus greenhouse at Univ. of Calif. Berkeley, 29 Sep 1975,
Heckard s.n(NY!, UC!).

Breedlove 19,20Q0EPS) andreedlove 19262JEPS) were used for the chromosome counts
by Chuang and Heckard (1982), and the former was the soutbe genetic analysis reported by
Tank and Olmstead (2008).

While the description and illustration Gfastilleja racemaosan the protologue are thorough
and generally correspond with the characters of the ndectioh, there are a few details visible in
the collection that amend the original description. THeséures are particularly evident in the
photographs by Sanchez-Velazquez presented below (Figs. Dh#)is the fact that at least some of
the corollas turn from the usual lemon yellow to a rich oranged-orange with age, presumably
following pollination. Also, the conspicuously exserted stigmé distal portion of the style is not
mentioned in the description nor apparent in the illustrationrapanying the protologue. Breedlove
and Heckard also mentioned that the plants of the tgtbection have entire floral bracts, while those
of Gentry’s collection often have bracts with one pairlageral lobes. The plants of the new
collection have bracts of both types, suggesting thaigtadluid trait. While the precise location of
the Gentry collection is unknown, the “Sierra Monterey” iitée-used name apparently applied to
the southeastern portion of the Sierra Surutato, accordiniget map in his paper, while the type
collection by Breedlove is in the northwestern portion. Tive calection location is between those
of Gentry and Breedlove and contains plants with bothphaogies. Whether the clinal variation
suggested is significant or not remains to be tested.

In addition to confirming much of the general habitat inforomatecorded in the protologue
paper and on the labels of previous collections, such as gleqiéeis predominantly pine-oak zone,
the new collection ofCastilleja racemosavas closely associated with and perhaps parasitic on a
small, low-growingHosackiaspecies (Figs. 2-3), perhapls alamosanugRose) Gentry (fide T.R.
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Van Devender, Sky Island Institute, pers. comm., 2018). AmidetheHosackiaspecies, the habitat

in the immediate vicinity of the&astilleja plants was otherwise only sparsely populated with an
unknown grass species (Poaceae) and one or two other umgdesiifall herbaceous species, though
the area was covered with a rather deep layer of pine seeléied grasses, and dried plant material
(see Figs. 2-6). Sanchez-Velazquez located thred sugdopulations, ranging in size from 166 m
to 450 nf and contained estimated plant densities ranging from Satispio 15-30 plants perm

Global conservation status

Castilleja racemosas rare species of extremely limited distribution in sstem front range
of the Sierra Madre Occidental and is entirely endemiavtomunicipalities in northeastern Sinaloa.
It should be considered globally threatened, if not endangatdeast until its complete distribution
and ecology are better understood. It is a unique specssveral respects, and its conservation
should be a matter of concern, both in an evolutionaryesemd in terms of the conservation of plant
species in Mexico. It should be looked for in the adjapertions of the Sierra Madre Occidental in
extreme southwestern Chihuahua and extreme northwesterngourahere seemingly suitable
habitat will likely be found. The region west of Guadalupeéajvo, Chihuahua, might be especially
productive in this regard.
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Nombre cientifico:

Castilleja racemosa (Breedlove & Heckard) T.I. Chuang & Heckard

Familia: Oi Localidad: Surutato, 600 m al E del centro del pueblo|

Municipio: Badiraguato  Estado: Sinaloa  Pais: México
Coordenadas: 25°48'26.6” N, 107°33'14.50  Altitud: 1453 m

Forma de vida: Hierba = Flor: Flor amarilla i Fruto: Verde oscuro

Colector: 0. A. Sdnchez-Veldzquez  No. de colecta: 1
Fecha de colecta: 3/Marzo/2018.  Determin: _M. Egger, Marzo 2018

Observaciones: Bosque de pino encino con Pinus engelmanii, Pinus oocarpa,

Quercus sp., crece en lugares

Figure 1.Castilleja racemosa Sanchez-VeldzqueZWTU). Photo by J.M. Egger
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Figure 2. CaiIIeja racemosdn its natural habitat. Note sméalbsackiaspecies and the thick mulch
of pine needles and other plant debris. This and all photosgiflants below by O.ASanchez-
Velazquez.
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Figure 3. Castilleja racemosan its natural habitat. Notem&lbsackiaspecies and the thick mulch

B S j S N a P / G 3
Figure 4. Castilleja racemosén its natural habitat. Note sm&lbsackiaspecies and
the thick mulch of pine needles and other plant debris.



Egger & Sanchez Velazquez: Castilleja racemosa 7

i_ R s -

Figure 5. Castilleja racemosén its natural habitat. Note the color change from lemdimye
to deep orange as the corollas age.




Egger & Sanchez Veldzquez: Castilleja racemosa 8

Full plant (above) and cropdislto show

pubescence of stems and floral details.
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Figure 7. Castilleja racemosanflorescence in its natural habitat. Note the col@nge from lemon-
yellow to deep orange as the corollas age.
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Figure 8. Castilleja racemosanflorescence in its natural habitat. Note the abunslipitate-
glandular pubescence.
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Figure 10. Castilleja racemosadried flower with dissected calyx but undissected cagdlend
with dissected capsule revealing seeds in late stageaambpng maturity. From.A. Sanchez-
Velazquez 1HJBC). Photo by O.A. Sdnchez-Velazquez.

Figure 11. Castilleja racemosafresh bracts (above and center), showing lobes andigaria size,
and fresh leaf (below). Fro@.A. Sanchez-VelazqueZHIBC). Photo by O.A. Sanchez-Velazquez.



