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ABSTRACT
A lectotype is designated f@astilleja arvensisSchitdl. & Cham. and a full synonymy is
provided. A lectotype is also designated for the synonymoug,i@astilleja haitiensidJrb. & Ekm.
The annuaC. arvensigs also distinguished from the designated lectotype obpénennial specieS.
lithospermoidesKunth (a nomenclatural synonym &f. scorzonerifoliaKunth) and from other
species with whicl€. arvensidgs often confused. A simplified key and vouchered fhdtograph
are provided for distinguishin@. arvensidrom its morphologically similar congeners.

Castilleja arvensisSchltdl. & Cham. is an annual found throughout much afitte Central
America, and South America, from near sea level to abmietiine, largely in ruderal habitats such
as roadsides, grazed and agricultural lands, and fedegs and also in lower paramos, volcanic
debris fields, and other moderately natural habitatsha$ spread to island groups, including the
Galapagos and the Hawaiian and Caribbean archipelagmss et to be documented north of the
Mexican border in North America.

In the protologue (Schlechtendal & Chamisso, 1830)Cfastilleja arvensigwo herbarium
sheets collected by C.J.W. Schiede and F. Deppe in thetyiof the city now known as Xalapa,
Veracruz, Mexico, were cited. The protologue lists thieations as “Parce prope Jalapam, inter
segetes inter San Andres et Serro colorado.” The ollections are of the same species and bear the
same Schiede number and date (August 1828), and are lab€lgghas.” Locations recorded on the
two sheets are different, indicating that they were perlegtiected in different localities and
necessitating the designation of a lectotype. Holmgren (1978)js treatment of th€astilleja
species of Costa Rica and Panama, cited both collsciisriType.” He also mentioned “Type not
seen,” and he may have not realized two syntype shests imvolved. One syntype sheet, HAL
096090, is labeled “inter segetes inter San Andres et Salaado;” the other is selected as the
lectotype designated below.

CASTILLEJA ARVENSIS Schitdl. & Cham., Linnaea 5: 103. 183QL.ECTOTYPE (designated
here): MEXICO . [Veracruz]: Parce prope Jalapam [= Xalapa] (prope Jalapam parce
provenit), Aug 1828C.J.W. Schiede 542 and F. DepfAL 096089!). Figure 1. [Note:
The collections cited by Schlechtendal and ChamisghénLinnaea paper are assumed to be
collected by both Schiede and Deppe; the latter's ndmes not appear on either of the syntype
sheets at HAL. The lectotype sheet was selected due to themple material thereon.]

Bartsia trinervisRuiz & P4av. ex A. Lopéz, Anal. Inst. Bot. Cavanillies 445. 1959.TyPE: SOUTH
AMERICA . Ic. 496, fig. b. [no collection data provided] (holoy MA?).

Castilleja agrestiPennell, Fieldiana Bot. 28: 519. 195ByPE: MEXICO . Michoacan Cornfields
near Patzcuaro, 18 Nov 189D.G. Pringle 3349holotype: PH!; isotypes: BR!, E!, S!).
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Castilleja communisBenth., in DC., Prodr. Syst. Nat. Regn. Veg. 10: 529, 184GT0TYPE
(Holmgren, Brittonia 30: 185, 1978): México. Veracruz. Jalapa §apa], (Apr 1838).J.
Linden 212(lectotype: K!; isolectotypes: BR-GENT!, G!, MICH!|Note: Holmgren (1979)
stated that F.W. Pennell made the original lectotygificafor this taxon, usingtinden 212but
made no mention of the published source of Pennell’s igitioaition. | have been unable to
find any such reference by Pennell for this study, dmelieve Holmgren's citation was based on
Pennell's unsigned annotation lahden 212as “Type specimen” on the type sheet at K. This
sheet contains two other collections besideslen 212 A year earlier, Holmgren (1978) cited
Linden 212 as the “Type” forC. communis and | am taking this to be the effective
lectotypification, pending discovery of an earlier puldlma by Pennell. Some unpublished
sources cite the location of Pennell's putative lectotyaifon as his paper on the
Scrophulariaceae of Panama (Pennell 1940); | find no such lectottipifidathat publication.]

Castilleja communisBenth. f. johnstoniae Standl., Field. Mus. Pub. Bot. 23: 86. 194&vPE:
Guatemala Dept. Escuintla: between Rio Jute and Rio Pantaledémaohbetween Escuintla
and Santa Lucia Cotz. [= Santa Lucia Cotzumalguapathoist (damp) field, (alt. 540-720
m), 24 Jan 193%.C. Standley 6350Molotype: F!). [Note: This was described as a pale color
form. Such rare color forms occur rarely and spogdigichroughout the range of this normally
reddish-bracted species.]

Castilleja haitiensidUrb. & Ekm., Arkiv. Bot. 23A, 11: 46. 1931L ECTOTYPE (designated here):
Haiti. Massif de la Hotte, in parte occidentali prope Torinéer Les Platons et Farmon in
campis, 1000 m alt., 26 Dec 1926L. Ekman 7421lectotype: S 04-3441!; isolectotypes:
Al Cl Fl, G! GH[2]!, KI, NY!, S 04-3440!, TEX-LL!, US!) [Note: two sheets with identical
labels and both annotated as “Typus” are found at S. Thé stleeted as lectotype contains
Ekman'’s field notes, perhaps indicating that this was his intehdietype.]

Castilleja hyssopifoliaG. Don, Gen. Syst. Gard. Bot. 4: 615. 183BrPE: Ecuador. “Willd. Herb
#11697, [Humboldt 2294 from vicinity of Quito, 1802] (holotype: B-WILLD!). [Note:
Don’s intention in listing this name is not entirelgat. It is included in a numbered paragraph
under the specieGastilleja lithospermoide&unth, listed as C. hyssopifolia Willd. Herb. No.
11697,” and was likely intended as a nomen subnudum to be included thighéynonymy o€.
lithospermoides Don provided a partial description of the plant, possiioigtrasting it withC.
lithospermoides though there is no clear designation of the collection dt/mus.” This
collection is conspecific with the type 6f arvensisand not with lectotype dE. lithospermoides
from Mexico.]

Castilleja lithospermoide&unth var.pastoreiHicken, Physis. Revista de la Sociedad Argentina de
Ciencias Naturales 1: 30. 1912YyPE: Argentina. En el Cerro del Ruidito (San Luis), 20 Jan
1911,F. Pastore s.n(holotype: SlI!).

Castilleja pulcherrimaSessé & Mog., Icones Fl. Mex., plate 104. 1889; PI. Nosp HiEd. 1: 95.
1889 (La Naturaleza, Ser. Il.i., App. 99)ECTOTYPE (Nelson Anales Jard. Bot. Madrid 55:
375-418. 1997)México. [probably Distrito Federal]. In agris Sancti Angustini [= San
Agustin de las Cuevas, = Tlalpan] oppido prope Mexicum, [$@B7 or 1788],M. Sessé
2523(lectotype: MA!; photograph: F!, negative #3081[Blote: The lectotype cited by Nelson
(1997 bears the annotationCastilleja pulcherrimaN.” (= Nova). A discussion of this name
was provided by McVaugh (2000).]

Discussion

Castilleja arvensisis at times confused with several related specie€andtilleja sect.
Euchroma(Nutt.) Benth. This is true on herbarium sheets as aglin some publications (e.g.
Xifreda 1999; P&ez et al. 2015). This is true because of morptellogimilarities and
misinterpretations of the identity &@. lithospermoide&unth. This misinterpretation has led some
authors (e.g., Xifreda 1999) to synonymiz8. arvensis under the earlier-described.
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lithospermoides My studies of the type material involved and the liteatoncerning th€astilleja
species of Mexico and my own field studiesGdstilleja in Mexico, Central America, and South
America lead to a different conclusion.

The first relevant consideration is the identityGxstilleja lithospermoide&Kunth. In his
protologue (Nov. Gen et Spec. 2 [folio]: 266, 1818; 2 [quarto]: 881,164, 1920), Kunth listed two
collections: “Crescit in temperatis Novae Hispaniae priepal del Monte et Moran, et in Regno
Quitensi prope Chillo.” The former is a historicalymous mining district (including Real del Monte
and Real del Moran) in the mountains northeast of Pachdidalgo, Mexico; the latter is near Quito,
Ecuador. In her comprehensive revision of @astilleja species of Mexico, Eastwood (1909) not
only treatedC. lithospermoidesas distinct fromC. arvensisbut also provided an effective
lectotypification of the former, based on the collectioonfr Mexico: “The type was collected
probably in the state of Hidalgo near Real del Monte.’is Thsurely synonymous with the “Novae
Hispaniae prope Real del Monte et Moran” of the protolognd,no other type material applying to
C. lithospermoidess known to me. Of the type material associated thighnameC. lithospermoides
at P, there are two sheets — one usually is regarded agpéhéesom 1992) and as Eastwood'’s
lectotype (Figure 2, PO0670473), and the other is labelediypds though it is best regarded as an
isolectotype (Figure 3, P0O0136105, perhaps an addition from Bonplpadsonal herbarium, based
on the annotations). Both sheets are labeled with thectoh location as “Moran,” though it is not
clear if all stems were collected at that locati@oth sheets contain three stems. Of these, only one
stem on the type sheet but all three on the isotype sbettirt complete inflorescences, and all of
these four stems have corollas partially exserted fromdlyees. Only the stem on the right side of
the type sheet contains roots to indicate duration. Jtieat lacks an inflorescence. The central stem
on the type sheet has neither root nor a complete inflorescthe latter apparently due to past insect
damge, and is of little determinative value, though the Hifeeaceolate leaves are consistent with
those of the left stem and not with arvensis The stem with the root is divergent from the others in
its nodulose proximal portion and may actually repredemispecimen from near Quito cited in the
protologue. It belongs to what is here interpretedCasrvensis though its collection location is
conjectural, and€C. arvenss is found both in Mexico and in Ecuador. What is aeiitathe left stem
on the type sheet (the only one with an inflorescence)ylike middle stem, and all the stems on the
isolectotype sheet are distinct from the typ&€ofarvensis In addition, both the tab. 164 illustration
(Figure 4) and the written description ©f lithospermoideshow features not found {D. arvensis
including a reddish band on the distal portion of the calgoesthe clearly exserted distal portion of
the corolla. Eastwood’s key also correctly identifiesarvensisas an annual, contrasting it with the
perennialC. lithospermoides Finally, on the type sheet of ti& arvensissynonym,C. communis
Benth., Bentham in an undated annotation observed thatti#de (the three collections on the sheet)
belong to a species common in South America, which | too& fdithospermoide&unth, but now |
think it is an undescribed one.” Evidently, Bentham wasamaire at the time of the publication of
C. arvensis

Another important point to consider in relation to these planthe close similarity between
Castilleja lithospermoidesnd C. scorzonerifoliaKunth, both in their type specimens and in the
illustrations accompanying the protologues. This was notdddspm (1992a) when he reduded
lithospermoideso synonymy unde€. scorzonerifolia This conclusion was evidently also supported
by Castillejaresearcher T.l. Chuang, who annotated the isolectotypedt@elithospermoideasC.
scorzonerifolia Finally, the perenniaC. scorzonerifoliaincludingC. lithospermoidesis limited to
the eastern and southern portions of Mexico, where it isnengdéhe annuaC. arvensishas a much
wider range, including much of Mexico, Central Ameriead South America. Most, if not all,
material in herbaria identified aS. lithospermoidesand collected outside of Mexico is likely
referable taC. arvensis
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Yet another species to consider in this discussidbastilleja nervataEastw. It is found
primarily in the Sierra Madre Occidental and Sierra Madel Sur of Mexico and scarcely enters the
USA in the Chiricahua and possibly the Santa Rita MountainSochise Co., Arizona. Lik€E.
arvensis C. nervatahas a corolla mostly included within the calyx and $atike brightly-colored
distal portion of the calyces; unlike that speci@s,nervatais perennial and also differs fro@.
arvensisin leaf morphology and seed characteristics. Despite tifeeences, the identification of
these two species is often confused in herbarium specicodiested from the western and southern
mountains of Mexico.

The following key can be used to distinguish the speatiggsissed here and should help with
the proper identification of these plants both in thedfaatd herbarium. Several other species of sect.
Euchromaoccur in Mexico (see Nesom 1992b); they are all rare to uncomand highly range-
restricted endemics, most of which would separate otlt @astilleja scorzonerifolian the first
couplet. Vouchered field photographs of all three speceated in the key are also provided below
(Figures 5-14). Additional photographs of the ge@astilleja from throughout its range, including
all species of secEuchroma can be found at my Flickr site (Egger 2017).

1. Calyces proximally greenish, distally brightly and conitngly colored red to orange or red-orange
(yellow, rich purple); distal portion of corolla shortly, consgiasly exserted from calyces
................................... Castilleja scorzonerifoliaand other species of seEtichromain Mexico

1. Calyces usually greenish throughout, distally greenish togidaeenish to sometimes dull, dark purplish
in C. nervata corollas usually wholly included within the calyces or somes slightly,
inconspicuously exserted.

2. Plants annual; seeds linear, 400-500 per capsule, 0.8-1.0 mm long, 0.1-0.2 mm wide; leaves
usually oblanceolate to lanceolate, often broadly so; stemByustaimally nodulose

................................................................................................... Castilleja arvensis

2. Plants perennial; seeds narrowly ovate, 50-150 per capsule, 1.3-3.0 mm long, Q1bwide;m
leaves usually linear-lanceolate; stems proximally nooress smooth ........... Castilleja nervata
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Figure 1. Lectotype cEastilleja arvensisSchitdl. & Cham., HAL.
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Figure 2. Eastwood’s lectotype @&s'tilleja lithospermoide&unth, P.
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Figure 6. Castilleja arvensisa an adventive on the Island of Hawaii. (L) Kipuka P'uu O'o, 14

Jul 1999. (R) Color variations, near Hilo Airport, 1 Aug 1997.
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Figure 7. Castilleja arvensisvariation in size and habitat. (L) Plant about 25 cm tall on volcamiters,
Kipuka P’uu O’o, Island of Hawaii, 14 Jul 1999. (R) Plant nearly 1.5 m tafiated by fence, cloud
forest margins, Lower Chiriboga Rd., Pichincha Prov., Ecuador, 9 Jul 1987.

Figure 8. Castilleja arvensiwvariation. (L) Above Santa Inez del Monte, Sierra Clavelli@exaca,
Mexico, 22 Aug 2001. (R) East of Agallpampa, Depto. La Libertad, Peru, 16 Apr 2005.
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Figure 9. Castilleja scorzonerifoligsyn:C. Iithospermide)stypical plants. (L) NE slopes of Cerro
Potosi, Nuevo Ledn, Mexico, 1 Aug 1999. (R) Near Tlachichuca, Puebla, Mexico, 19 Aug 2000.

Figure 10. Castilleja scorzonerifoliahigh elevation forms, upper slopes of Cerro Zempoalteptl, Oaxaca,
Mexico, 24 Aug 2001.
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Figure 11. Castilleja scorzoerifolianusual color forms. (R) Near Tlachichuca, Puebla, Mexico, 19
Aug 2000. (L) NE slopes of Cerro Potosi, Nuevo Ledn, Mexico, 1 Aug 1999.
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Figure 13. Castilleja nervata (L) N of Turkey Cr., Chiricahua Mts., Cochise Co., Arizona, 20 Aug 1992.
(R) near Laguna Zempoala, Estado de Mexico, Mexico, 22 Aug 2000.

Figure 14. Castilleja nervataform with unusually colored calyces, near El Palmito, Sierrdri¥la
Occidental, Sinaloa, Mexico, 13 Apr 1999.
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All field photographs are by the author and most are voucheitedhe following collections
deposited at WTU, with some duplicates deposited at MEXAS, NY, and elsewhere.

Castillgja arvensis
Fig. 5: no collection obtained.
Fig. 6: (L): Egger 1076
(R): Egger 895
Fig. 7: (L): Egger 1076
(R): no collection

Fig. 8: (L): Egger 1185
(R): Egger 1330

Castillgja scorzonerifolia

Fig. 9: (L): Egger 1087
(R): Egger 1126

Fig. 10: (L): Egger 1196
(R): Egger 1197

Fig. 11: (L): Egger 1126b
(R): Egger 1087

Castillga nervata
Fig. 12: Egger 529

Fig. 13: (L): Egger 529
(R): Egger 1138

Fig. 14: Egger 1059



