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Introduction

The present revision is bmsed on research undertaken while a
graduate siudent at The Clty University of New York and The New York
botanical Garden.

Herbarium citations follow lndex Herbariorum (Holmgxren & Keuw
ken, L1A74;.

All measurements of involucral and floral parts given in the
systematic treatment are besed on material reconstituted by boiling.

New names and combinations appearing in this paper are intended
solely to indicate the author s plans for future publication. They are
not meant to be and should not be construed to constitute effactive

publication of those names and combinations,
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History of the Genue

The genus .aslisathaea as here treated is a natural group of

«leven species of New World Asteraceae, 1t has gone unrecognigzed as
2 dietinct taxon at the generic level since its establishment by De-

Candolle in 1836 (Prodr. 51607), with the single species Lasianthaea

heliantholides DC.

Three other taxa belonging to .asianthaea were almo treated by

LDecandolle in 1B36 when he established the genus Lipochaeota (Prodr. 5
610). He divided Lipochaeta into the "Species Americanae” (three Mexican
and one "carribean” species) and the "Species Sandwicenses™ (five

Hawaiian species). A fifth taxon belonging to lasianthaea was placed in

calea L.

Since that time, these taxa and their congeners have been treated
in floras (Gray, 1852; Blake, 1926}, worldwide treatments (Bentham &
Hooker, 1877; Hoffmann, 1894), and in a momgraph (Jones, 1905), as mem-
bers of the genus S@xmenia lallave & iexarza, which was established in

1824 with the single species Zexmenia serrata LalLlave & rexarsa. The name

Zexmenla went unused until Gray restored it and expanded the concept of
the genus \Gray, 1852). At the same time, Gray restricted iipochaeta to
LVeCandolle's Hawalian species.

Included in Gray’s concept of the genus Zexmenia were two distinct

sets of species « a ‘wedelioid’ group (including Zexmenia serrata and three

other species) and a 'lasianthold' group (including Zexmenia heliantholdes

(DC.) A. Gray » lagianthaea helianthoides DC. and five other speciem).

Cray's concept of the genus was clarified in 1886, when he gave a deacrip-

tion and specifically stated that the genua was to contain Lasianthaea DC.

and the American species of Lipochseta LC.



Bentham & Hooker {1873 recognized about twenty-five species in
the genus Zexmenia and divided it into three sections: .ipochaeta,
wasianthaesa, and Wedelioldes. The section Lipochaeta of the genus Zex-
menia, as defined by Bentham& Hooker, should not be confused with the
Hawaiism genus Lipochaeta Dl. (accepted as distinct from Zexmenia by
Bentham & Hooker and by all later authors since Gray's treatment in 1852).

In 1854, Hoffmann took & broader view of Zexmenia than most au-
thors. He divided the genus into two sections: Luzexmenia and CUtopappus.
Included in Hoffwann's sectlon hugexmenia were both the ’wedelioid' and
*lasianthoid’ species of Zexmeniam (the entire genus Zexmenia in the
sense of Gray and of Bentham & Hooker). Also falling within Hoffmann's
concept of the genus Zexmenia were the species comprising the genus Oto-
peppus Bentham (1873). Otopeppus has been recognized as a distinct genus
by later authors ~ 2 view here adopted.

W. W. Jones {1905, in his revision of Zexmenia, recognized two
sectionss "Lugexmenia™ (conteining the sections Lipochaeta and Lasianthaea
of bentham & Hooker, and "Auchenocarpa®™ (besically the mection Wedelioldes

of Bentham & Hooker). Jones placed Zexmenia serratia lallave & Lexarza

(type species of Zexmenia) in the section "Eugexmenia"™, although he did
not see any type material. Blake (1930, later recognired that the species

known as Zexmenia scandens Hemsley (1881, ims a taxonomic synonym of

Zexmenia serrata Lallave & Lexarza. Zexmenia scaniens was known to Jones

and was placed by him in the mection "Auchenocarpa”. Zexmenia serrata La-

Llave & Lexares clearly belongs among the 'wedelliocid' aspecies., Indeed,

B0 close are Zexmenia serrata and its relatives to Wedslia Jacq. and its

allies that the 'wedellold' Zexmenias have been treated as Wedelias in

recent works by McVaugh (Flora Novo«Galiciana, ined., and Reedowski



\Clave para generos de la tribu Hellantheae, ined. ).
An attempt was made 10 conserve the name Zexmenla as used in
the sense of Gray 1852, for application to the species of the genus

Lasianthaea in the event that Zexmenia serrata iailave & Lexaresa be

placed in Wedelia (Becker, 1772). The proposal was rejected by the
Conmittee for Upermatophyta of the International Assocliation for Plant

Taxonomy (Gtafleu & Voss, 1975), and thus the name lasianthsea DC. is

taken up for the specles here treated.

Systematic Position of .aslanthaea

Lagianthaca [C. is & member of the tribe Heliantheae, subtribe

Verbegininae of the family Astermceae. Within the subtribe, ilasianthaea

is distinguished by its combination of fertile rays, opposite leaves
(or in some taxa occasgionally alternate in the inflorescence;, and
achenes with mstout awne (2 or very rarely 3 in the disc, 3 or very
rarely 4 in the rays; which are not separated from the body of the
achene by a constriction or "neck™, usually several membranous pappus
squamellae (occasionally reduced to a ciliate fringe or none), and a
ventral edge which ie typically drawn out to a thin margin often adnate

to the ventral awn (Figure 1).
Members of Laslanthaea have most often been confused with Verbesina

i, on the one hand and with the Wedelia complex on the other, iasianthaea

as defined above is distinct from the above genera. Table 1 gives

characters separating Lasianthsea from genera which are close to it

morphologically or have been confused with it, and Figure 1 shows achenial

structure in the various generm.



Achenes
{dimc)

hay
floret
color

LEaves

lasianthaea

Body flattened,
not mottled
Ventral edge nar-
roved out to a
thin margin
Awng 2 (very rare-
ly 3), stout
Pappus squamellae
usually present
No neck separ-
ating body from
awns and pappus

Yellow, orange-
red, or red-
violet \always
present,;

Opposite (or oc-
casionally al-
ternate in in-
florescence

Not lobed

Leaf bageg not
decurrent onto
sten

Wedelin, Zoxmenia,

Verbesina

L Eggggeta

Body plump, often
mottled Fig. 1,

Winged 2, or non-
winged

Awng 1, 2 or none,
fragile

Pappus squanmcllae
present

Neck separating
body from awns

and pRppUs

Yellow or purple

Upposite or
alternate

Sometimes lobed
eaf bames not de-
current

Body flattened,
not mottled
Winged

Awns 2, stout
or fragile
Pappus squamellae
none
No neck present

Yellow, orange-
red, white, or
Tays none

Cpposite or
alternate

Often lobed

.caf bases often
decurrent onto
sten

Qtopeppus (incl.
Notoptera )

Body flattened,
not mottled
Unwinged

Awn 1, stout
Pappus squamelliae

Present or none
No neck present

Yellow

Upposite

Lot lobed
#af bases not
decurrent

Table 1, Comparison of _asianthaea with related genera or genera often
confused with it,



LASIANTHARA ZeXFbniA, WRDELIA eABkS Iha VTUPAPPUS

Figure 1. Typical disc achenes in .asianthaea and some other genera,




Flavonoid studies

chemosystematic invesiigation of the flavonoid compounds present

in the various species of _asianthaesa has involved: 1) a preliminary

Burvey of leaf flavonold petterns in the genus, and 2) an attempt to
correlate flavonoid pattern date with morphological data in a study of

apparent hybridieation between L. hellanthoides and L, crocea,

Leaf material wae pre-extracted in chloroform. Whenever possible,
and for each collection sampled, leaves at all stages of growth from
very young to mature and full-sirzed were selectied. .eaf, ray, and disc
floret material wam extracted in methanol, Descending two-dimensional
chromatograus were run on Whatman 3MM peper using TUA in the first
direction and 15¢ HGAc in th- second, according to the methods given
in habry, Markham & Thomas (157U).

Heaults of the general survey of leaf flavonold petterns are pre-

gented in Iable 2, while results of the .. hellanthoides - crocea study

are presented and discuseed in the Systematic Treatment (pmege ¢1).

cytology

Chromosome counts: Flower buwis were obtained in the field or from
plante grown in the Hesearch Greenhouse of The New York Botanlical Garden,
fixed and preserved in Newcomer's Solution (Newcomer, 1953), and squashed
in aceto-carmine or in lactic-acetic orcein (Cooperrider & Morrison, 1967,
(1f in the latter, buds were first tranaferred to a fixative composed of
methanol ichloroformspropionic acid 5:3:2). Data from personal counts and
from the literature are presented in Table 3. All vouchers cited in Table
7 have been meen Uy the author.

Pollen Stajwbility Studies: Mature polleniferous anthers from un-



Taxon 1 2 3 4 5 6 7 5
1. fruticosa var, fruticosa X X X X X X X

. fruticosa var. michoacana X X X X X X X
L. fruticosa var. fasciculata X x X X X x X
L. fruticosa var. alamosana X X X X X X
. fruticosa var. aggregatsa X x x X
L. BacTOCephala
L. helianthoides var. helianthoides X x
L. helianthoides var. nayaritense X X X X X x X
L. crocea x X X

L., squarrosa x X

L. ceanothifolia var, ceanothifolia x x x x x x x

L. ceancthifolia var. gracilis X X X X X X

L., sesmannii X X X X x x

L. einnioides X X X X X x X
L. palmeri X X X %X X X X
~. podocephala X X X X x x X

L. aurea X X

1 2 3 4 5 6 7 8

LDesignated spots

3 10 11 12 13
X X X X
X X X X
X x
X

X X
X X

4 x

X X
X X x X

X
X X
x X
X
4 10 11 12 17

14 15 16 17 18
X X
X X
X X X

X
x
X x X
X X
X X X
X X
x X X

15 16 17 18

1y 20 21 22

X
X X x x
X b
1y 20 21 22

Table 2. Designated spots from paper chromatograms of leaves of Lasjanthaea species,
Data for each species are cumulative for several collections.



:

TR T S 2

'E..

It

1t

i

1

n

:

ceanothifolia var.

ceanothifolia

ceanothifolia var.

ceanothifolia

ceanothifolia var.

1lis

CTOCea

:

fruticosa var,

fruticoss

fruticosa
fruticosa

fruticosa
fruticosa

fruticosa
fruticosa

fruticosa
fruticosa

(o]

fruticosa
fruticoes

fruticosa
fruticosa

i B B B

-

-

:

B A B

Table 3.

Youcher

xing 3663

Becker & Cronquist 45

Becker & Cronguist 47

Becker & Cronquist 4

Decker & Olsen j&

Becker & Cronguist 40

breedlove 13806

Ereedlove & Haven 13701

King 397
King J262
Kng 5282
King 2353
King 68473

Porter & Montalvo 1237

heference

Turner, Powell & King, 1962

* new report

Solbrig et al., 1)72

Solbrig et al., ly72

Turner, Powell & King, 1v62

Turner & king,
Turner & King,
Turner & king,
Turner & King,

Sotrig et al,,

Feported chromosome counts in _asianthaea.

164

1964

1464

1564

1972

5

10

10

10

11

11

11

11 or 12

11



Taxon

fruticosa var,
fasciculata

([

. fruticosa var,
michoacana

helianthoides var,
helianthoides

[

it

e e

macrocephala
macrocephala
palmeri

eri

lee e

oce

e

It

Voucher

Turnex & Powell 1057

Becker & Cronguist 20

becker & Olsen 57
Becker & Oisen &0
Breedlove 1622

Becker & irongiist 25
King 3624

Becker & Cronquist 1
becker & Cronquist 5

neference

Turner & Flyr, 1966

*

*

oolbrig et al., 1472

*

LeJong & _ongpre, 1763
*

*

Table 3. Lkeported chromosome counts in .agianthaea, continued,

i



opened disc florets were macered in lacto-phencl and cotton blue
for 24 to 36 hours and observed. Pollon grains which were dark blue
after that period were counted as stained, light blue or colorless
grains were counted as non-stained. Percent stainability was based
on counts of 20C grains. hesults irom specific cases are presented
in the Systematic Treatment under the discussions of .. fruticossa,

=+ heliantholdes, .. macrocephala, and .. crocea.




Liscussion

General

The genus .asilanthaea as recognired in this treatment consists of

¢ Leven species. ‘lhree of these are divided into & total of twelve varie-

ties \u. fruticosa with six, -. ceanothifolia with four, and L. heli-

anthoides with two,.

The species of _aslanthaea do not exhibit patterns of character

variation and distribution which would suggest autogamy or apomixis. In-
deed, they appear to be sexually reproducing and strongly outcrosseing.

The pattern of variation in the genus is such that it has been found
useful to recognize only one infraspecific category (varietas;, Varieties,
when recognived in this treatment, to a large extent represent members of
geographical replacement series within a species. Usually, where varietal
boundariecs converge, a relatively small number of populations will
exhibit morphologlies more or leas intermediate between the varieties.
"korme", differing from the norm of a species in one or a few sharply
narked characters, and which do not exhibit coherent geographic distri=-

butions, are found in many of the species of agianthmea. lt has not been

found taxonomically uscful to recognige these "forms™, although several

are discusseed,

Habit

Of the eleven Bpecles of Lasianthaea recogniged in this treatment,

seven are typically shrubs. The half-shrubby habit exhibited by several

of the typically shrubby species (eg., .. macrocephala, .. seemannii, ..

heliantholides, .. ceanothifolia (rarely,,may be an mdaptation to local

conditions, such as intense graring, resulting from strong selection



pressure, but thies remalns to be determined. This "habital indetermin-
acy" is found fairly often among /iexican Asteraceac,

The: other four species are typically perennial herbe (sometimes
woody in age below, with perennating structuree very close to or at
ground level, and which produce fl+shy -~ tuberous rootastocks below

ground  the shrubs do net. .

Distribution

The genus .asianthaea ranges from Arirona to Panama ,aiso, there

is one record from northam Veneguelia,, however, all but two taxa are
apparently restricted to rexico., ‘‘he genus as it occurs in iexico is
found mainly in the west and south Sierra ladre Uccidental, Tranaverse
Yolcanic belt, Sierra rmdre del Sur,. 'The silerra ladre Oriental is

relativeiy poor in .asianthaea species \only two, and these not re-

stricted to it,;. 'lhe above comments hold equaily well for both the erhrubs
and perennial herba. Unly one taxon croamses the Isthmus of ‘lehuantepec
into the Central American floristic region. These facte of present-day

distribution and relative diversity of rasianthaca in various regions

suggest that the genus may have originated in western or southern Mexico.

Species of .asianthaca vary from widely distributed onee such as ..

fruticosa \Central America through Mexico to near the United States bor-

der) and .. ceanothifolia \northern Sierra ladre Occidental io Chiapas,,

to much more local species much as L. squarroga  northerGuerrero and
ad jacent iiorelos;, .. seemannii (southern Sierra Medre Uccidental and
northern Nayarit;, and L. ginnioides \distribution similar to .. seemannii,.
The most wlde-ranging species are diviaible into the largest number of

varieties. Among the species with intermediate-sized dimtributiona, ..

macrocephaia, . palmeri, and L. aurea tend to exhibit considerable intra-



-~

specific variation, whiie .., crocea, ... podocephala, and L. he¢lianth-

oides tend to be relatiively !e#ss variable in this respect the two

varieties of ... heliantholdes are¢ relatively homogenous witnin their

regpective ranges;.
Taxa with disjunct distiributions include .. fruticosa var. fasci-

heli-

lie
—

culata (Sierra adr+ Uriental and also in western nexico,; and
anthoides \with two disjunct varieties,. ln the former case, little or no
morphological dtvergence between eastern and western populations is in

evidence. 1ln contrast, the divergence between the two population systems

in u. helianthoides is narked enough so that two varieties are recogniged

in thlis treatnent, corresponding to the two dis junct population systems.

Ilabitats

.ot taxa in .asianthaca appear to be adapted to a wiae array of

habitats within thelr c.spective ranges. in general, espucies of _Lasiantimea
ar< not found in deserts or in lowland molst tropical forest (an cxcep-—
tion to the iatter belng .. fruticosa var. fruticosa,. .eaving out the

above two habitat types, species of  asianthaea can be found in most

habitats available in l.exico and wentral America, except for scveral
gepecialiged types such as the aquatic habitet and high-montane grassland.
‘iwo extremes in habitat preference may ix mentioned, both of them
occurring in varieties of .. fruticosa. .. fruticosa var. fruticosa, found
throughout .entral America and southern i.exico, occurs in a wide array of
habitats ranging from high-montane fir forest to moist lowland tropical

foreat. .in contrast, .. fruticosa var. fasciculata appears tc be rather

"fagtidious™ within its range, generally being found in high-moist mon-
iane sites, "selecting™ theme from among the severmi habitat-types which,

a priori, would Beem to be available to it. Competition may be excluding



it from succesaful colonization of other habitats.

Taxn of .asisnthaca tend to exhibit an indifference towards,

if not a "preference” for, disturbance agein, this is typical of many
groupe of ..exican Asteraceae;, Thus, in the Olerra iadre Uccidental,
sonic taxa which,until the advent of major human and humnan-reilated
distrurbance, were probabiy adapted to pinc, oak, or mixed forest
have been able to survive in, or possibly expand into, areas which
have been considerably degraded by, for example, grazing .e.g., ..

scemannii, .. ginnioides,.

livergence and Unusual Forms

Well=-defined, distinctive morphological variants within a taxon in
asianthaeca often appear near the edges of thc range of that taxon. 'the
graduai procesr of divergence which has presumably given rise to
varieties and species in the past is thus apparently still operative,
txauples of morphologlcally distinctive variants near the edges of
the range of taxa incliude inaioan populations of .. fruticosa var.

famciculata, Uan l.uis Potosi populations of .. aurea, coastal Uaxacan ..

crocea, &tc,

Unusual forms variant from thc norm in one or two marked characters t-
ics and which can be found throughout the range of a taxon arc also
known. the "forms" discussed above,. Lxamples include glabrous plants of
.. palmeri \ordinarily pubescent, found scattercd within iis range in
Jalisco, monocephalic plants of L. fruticoma var. fruticosa scattered

throughout Central America and southern !exico, etc.

baefulnesm of Charecters

Characters which, a posteriorl, have been found most use-



ful in delimiting tax» in Lasianthaea include the following:

l, habit at the level of "species—group” in the split between the
shrubs and the perennial herbs;;

2, head size, corrvelated with the number of disc florets (at the level
of "species~group” in the distinction betwsen the "large-headed as-
semblage” and the other shrubs; also at the intraspecific level in
we fruticosaj};

7, involucral graduation at the specific level within the shrubs,;

4, length of achenial awns relative to involucre in ripe heads (at the

infraspecific level in .. ceanothifelia and .. fruticoss,;

5, peduncle length (at the specific level in both the shrube and per-
renniai herbs; at the infraspecific level in ., fruticosa,;
G, ray color \at the specific level in both the shrubs and perrennial
herbs .
Other characters found particularly useful in certain cases in-

ciudes nature of outer phyllaries (distinctive in L. squa-rosa, .. croc,

nature of peles \distinctive in .. aurea,,anther thecae color distinct-

ive in L. crocea, etc.;, nature of achenes .. podocephala, .. aurea,

~» fruticosa var. alamosgana, .
rnvironmentally relatively labile characters such as pubescence and
leaf shape, size, degree of merration, and texture tend to be less useful

in delimiting taxa in .asianthaea. Thua, there is usually considerable

variation in amount of pubescence, and often of degree of appression/
spreeding of hairs within any particular taxon., Sometimes, this is ap-
parently related to altitudinally influenced factors (for instance, in ..
fruticosa var. fruti. osa , plants from higher elevations tend to be more

pubescent than plants from lower elevatlions). However, in some caser




nature of nubescence ie of use in delimiting taxe in combination
with othrr charactera . This is ithe case, for example, in distinguishing

be.tween .. ceanothifolia var. ceanothifolia (hairs spreading, and ..

ceanothifolia var. verbenifoliis \hairs appressed, in Jalisco where

they are sometimes closely sympetric,

weaf texture is variabie within most taxa, but generai state-
ments using leaf textur¢ s a criterion for distinguishing between taxa
are gometlines warrantcd for exanple, .. crocea thin-leaved, vs. ..

heliantholdes \thick-leaved,, .., podocephaia  thin, vs. .. palmeri

firm,).

~af shape is sometimes very labile, as for example in .. aurea
.alnoet linear to btroadiy lance-ovate ', in general, specics are
charactsrived by leafl shapes which vary within cioser imits. General!

trndenuirs, such as towards breadth in .. he.lanthoides, oblong shape

'n _, nacrocephals, ftc., arr sonetimes of use, esprcial.y when cases

of apparcnt hytridiretion are being analyred. ln some cases, such as in

. aeemannli, e¢af shape and texture are distinctive and characteristic,

";avonold Stud.es

refinite statemonts regarding the taxonomic significance of
flavonoid data await further studies of intrapopulationa., deve.opuenta.,
scasonai, and <daphica..y inf . uenced variation, as we. @ as the systematic
identification of compoundz. 'The foiiowing tentative statementis are ven-
tured at this times ., lcaf filavonoid pettern appears to be of noet

value at the level of mpecies-group in _asianthaea; 2, the perennial

herbs as a group tend to lack many of the compounds found in the shrube;
3, among the shrubs, the”large-headed assemblage™ appears to lack a

spot,tentatively 1dentifiecd as cllagic acid, which is found in most



of the other shiubs; %4, it appears that smomc specics may possess
unique narkcr compounds, such as .. seemannii spot number 7.

The resucts of the ... crocea ~ helianthoideg hybridisation flavonoi

study are discussecd below under "Hybtridigation™ and in the ODystematic

Ty.atm-nt 'n the discussion of ... crocea.

{hromosome Numix-rs

Lhroi.osone numbers arc known for al)i species of .asianthaca ex-

ccpt . sremannii and ., ginnioides (that is, ali specics except the
two mentlioned have been counted at ieast once,., Upecics with nwele, n=ii,
and polyploids arc known. All thr shrubs counted <xhibit n=l. except
for .. fruticosa wi:th n=ll. Among thr per-nniai hrrbs, .. aurra is
dip.oid with n=l , and th: othrrs arc polyp.oids appar¢ntly
based on n=!.y or n=l..

At th¢ present tine, it appcars that the basic, ancestral number,

x, for _apimntha:a sy wrilL br 11, with consuquent ancupioid r¢duction

to iv and &a.Bo poiyp.oidy at thr n=!J or n=i. .¢ve .. The possibiiity that
¥-:.. 18 no*t d.scount ¢ hexe, however,

—

the worphoiogica. distinctivencas of _asianthaea from other genera

is support.d by th¢ cyto.ogica. information avai.ab e. lThus, in asliantha.a,

xs.,. Or i., n=., . , c&. 2v, cA&. %U; in Yerbesina, xs.7, n=i6, (7, i3,

34; in Otopeppus, n=15; in Wedelia~- Zexmenim- Lipochaeta and allies,

x&l4 or 15, n&lil?, 14, 15, 28 \Solbrig, 1/72,. Aneuploid series and poly-
ploidy appear to be involved in the cytological evolution of these genera.

tuch remains to be isarned of the cytological situation in Lasianthaea

and reiated genera.



lsolation .iechanisns
Chromosonal, phenclogical, and ethological isoletion mechanisns

appear to be operative in :asianthaea. Thus, L. fruticosa, with n=l11,

im  ffectively isolated from the n=i0Q shrubs, and among geographically
sympetric shrubby .&sianthacas in the Sierra (mdre Occidental, pheno-
logical isolation appears to effectiively isclate ., secenannlii a late
bloomer; from the other species with which it might hybridize.
pvifferences in ray color, presumably influencing behavior of at

least some potentim! pollinators, beiween sympeiric species of _agiantihaea

is an ieolation mechanism which is apparentiy operative under certain

circunstances. thus, .. heiianthoides var. helianthoides and .. crocea

are connoniy syupetric both geographically and phenologically in the
ba)sas L¢pression of mouth-central ..cxico. Loth are n=lu shrubby species.

Rey color in he.iianthoides is orange~ycilow, while in crocea it is

orange-r¢d. -vidence s premenicd olsowhere in this papsr that the two
sprci+s appar<niiy hybridiec in nature. Howevey, they maintain their
ep-cific distinctness to the (xtint that th vast rajority of plants can
b: assignid to either one or the other species, .t is hypothesiged that,
in this casee, c¢thoiogical factors trnd to keep the genetic balance
shifted, on thc¢ whorc¢, iowards initraesprc.f ¢ rath.r than intirsp.cific

br«eding.

Hybridiegation
There 18 no convincing evidence that the two basic species-groups

in .asianthaca, thr shrube and the perennial herbs, hybridiege with each

othsr, Alaso, the per<nnial herbe appear to be isolated among themse Lves.
Among the shrubs, howcvrr, ithe situation appecara to be much different.

Although seversel imolating mechanisms appear to be in action \as discus-



_—

s«d abov: i, -yxchange of grnrtic 1nformation among the shrubs is

appar.ntiy ceomion, xcept for the rrlatively rffectively isolated
fruticosa and .. s/fuannii, it apprars that the shrubs typically

*¢end, whin sympatric, to producr somc hyvrids. 'thos:¢ plants which are

epparrnily producis of hytridization briwern gpecirs of _asianthaea

tend Lo be norphoiogically intermediale br tween the putative parentis,

A so, thiy usua.ly «xhibili much reduced policn stalnabl.ity and there=
for« presuwiab y ..uch reduced polien fertisity,. ‘he stainability is
a.ost arways reduccd al Least 250, and is comionly reduced 570 or more
from that of the putative par¢nts. Speclfic cases are discussed in the

Systrmat.c “reatnont under .. fruticosa, _. macroccphaia, . helianthoidces,

crocca, and .. cranothifo.ia.

i apprars thet information on fiavonoid patterns and possib.y on
th. productron of*hybrid"compounds, in cas<s of apparent hybridisalion

in asianthara nay be stirongly corroborative of morphoioglca. and cyio-

ogica videncr of hybridigation and subs«qurnt introgression., Data and

int.rpr-iation of on. cas .invo.ving _., crocea and .. helianthoides arc
pressnted in the Systematic Treatient under the discussion of ... crocea

—

\p' 6*/'

Phy.ogeny

the ¢lucidation of a phylogeny within _asianthaea requires more

information on cytological, chemical, anatomicer, etc., trends within
and without th- genus. However, a few general statenents, to a lLarg
«xt-nt ep-culative, nay be nade at this time. For purposes of this dis-
cussion, the foLlowing "guiding principlc-e” arc being foilowed:

a, the po'yploid condition im derived from the dipioid conditlong

b, in th¢ Astermceae¢, inf orescence rrduction is a strong and wide-



spr ad o ndd;
v woohin th Asuraccas, trily - imnthesr, the presenes of antho-
yan.ns norry £ orie .8 n ost cag. e & Curived cond it on;
¢ owothin i setrracra , i o anthre , the herbao- ous condit .on
& n o conrrne deroves froo the shruoby ond - tion,
:re £y, thin, L s inboresting to nots thet when one
pr cw.abiy derivoe vond i tion is fornd w.thin a sprc.ss—pgToUp .n

agiantha &, olther prrgurau ¥ dorivoo choracl-risglics nre 18e.y i0

cxist in that proup as wr .:. .hus, the prrnnie' herbe txhibit in-
fiorrecen+ rocuction \all four sp.cics,, anthocyanic ray nigm nts

yon- sprci-s,, amnl poiypioiiy (thrre of th: four speo.es,;. Anong the

shrube, ‘arge=hraced assecublags -  xhibits inflorrscence reduction
&0 thrre gprelvg,, enlhocyan., ray plgrnrnits (two specics), and &

strong t-nédrn:y townrus habiiai lntervcdiacy . two species;.

in contrast, both ... cranothifolia and .., fruticoss rxhlbit a

rors "priaitiv  array of cherscterislios. oth are yo!!low-rayd,
' _p-o. ag far as is known, bear mmny-h:.ad:d inf orrgcences, and ars

a.nosl a wnyn norna .y shrubby.
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Systematic Treatment

Lasianthasa DC, Prodr. 5:1607. 1836.
Telesia waf., Fi. Trilur, pt. 2:41, 1873,

Trees, shrubs, or half-shrubs, sometimes woody near base only, or
tubercus~-rootsed persnnial herbe from a woody caudex, 0.1-7 m high,
leaves usually all opposite, occasionally becoming alternate in inflor-
emscence; petlole flattened; blade unlobed, margin coarsely serrate to
denticulate-mucronuliate, usually triplinerved, occasionally trinerved
or subpsnninerved. Inflorescence of 3~12- or more-headed cymose umbel-
liform clueters, or reduced to & solitary head, axillary and/or ter-
minal. Heads radiate, rays fertile. Involucre turbinate to hemispheri-
cal, in 2-several meries, thsse~ subequal to strongly graduated. Outer
phyllaries usually indurate-membrancus below, often hertaceous above,
margin usually ciliate, inner phyllaries membranous, sometimes herb-
acecus above. Rays 4-30, commonly 8-21, yellow, orange-yellow, orange-
red, or purple-red, lamina elliptic to oblong, tube short. Disc florets
8-.200, yellow, orsnge-yellow, or purple-red, tube cylindro-campenulate,
throat narrowly campanulate to campanulate, glabrous, lobes 5, deltold-
ovate, paplllose within, glabrous or sparsely hispidulous dorsally,
mature corollas often sxserted meveral mm from ripe heads. Anther thecae
light brown to blackish, appendages triangulaxr-ovate, pale yellow to
colorleas, base short-auriculate. Style branches filiform~subulate,
appendages hispidulous dorsally. Pales membranous, comdupllcate, acute
to obtuse. Disc achenes compreased, biconvex, body cuneate to broedly
cunsate, with 2 (rarely 3) stout awna at apex, these directly confluent
with achenial margins, adaxial margin narrowed tc a thin sharp edge,

papus of several free or connate menbmranous squamellas usually adnate



to base of awna, sometimes reduced to a ciliate fringe. Hay achenes
similar to disc but shorter and broader, compressed or thickened, txi-
quetrous (rarely 4—angled), usually broadly cuneate, 3 (rarely &) awned

or toothed, adaxial awn or tooth longest. Receptacle low-convex to flat.

Key to the Specles of Lasianthaea

1., PFPhyllaries graduate, usually strongly soc (occasionally weakly gradu-~
ate and then heads lesms than & mm wide as pressed)
2. Rays yellow to orange-red; shrubs or half-shrube
3. Involucre usually less than 1 cm high and wide as [ressed; heads

generally in umbelliforw clusters of 3-12
6. L. ceanothifolila

3. Involucre usually more than 1 cm high and wide as preassed; heads
variously arranged

4. Leaves corimceous-hardened, elliptic; peduncles 1 cm

long or less; heads in umbelliform clusters of 3-6
7. L. seemsnnil

4, Leaves thin to firm in texture (but not coriaceous-
hardensd ), lanceolate, ovate, or oblong; peduncles
often more than 1 cm long; heads usually solitary or
ternate

5. Peduncles usually more than 4 cm long; leaves
lance—-oblong to ovate-oblong, acuminate, not rugoee

2. L. macrocephals

5. Peduncles usually leas than 4 cm long; leaves




mostly ovate to suborbicular, acute to obtuse, often
Tugose
6. OQuter phyllaries plane, erect, often herbaceous

above but not foliaceous 3. L. helienthoides

6. Outer phyllaries weakly conduplieate, recurved, and
foliaceous at apex 5. L. squarrosa
2. Hays red-violet (unique in the genus); perennial hexrbe
8. L. ginnloides
1. Phyllaries usually subequal, or the outer longer than the inner (if
weakly graduate then the heads greater than & mm wide as pressed)
7. Perennial herbs from a woody caudex
8. Pales with a dark line on midrib, conspicuoualy exserted from
ripe headas; pedunclea usually less than 6 cz long
1l. L. aurea
8. Palem not lined along midrib, not exmerted from ripe heads;
peduncles usually more than 6 ca long
3. leaves rounded to subcordate at bame, thin-textured; outer
phyllaries usually spreading-hispid 10. L. ocephals
9. Leaves truncate to usually cunaate at base, narrowed onto
petiocle, firm-textured; outer phyllaries usually with
aprressed pubescence, occasionally glahrous except for
the cillate marginm 9. L. pelmeri
7. Shrubs or treea
10. Rays orsnge-red above (rarely yellow); heads solitary or termate,
peduncles usually more than 7 cm long 4, L. crocea
10. Rays yellow; heads usually in umbelliform clusters of 3-12,

peduncles uaually less than 7 cm long 1. L. fruticossa



1. Laslanthmea fruticoas (L.) K. Becker, comb, nov, Bidens fruticosa L.,

Sp. P1. 833, 1753 (btesed on Bidens foliis ovatis serratis petiolatis,
caule fruticosmo. Hort. Cliff. 1399, 1737), not Zexmenia fruticosa Rose,

Contr. U.S. Nat. Herb. 1:103, 18vl. Verbesina fruticesa L., Sp. Pl.

ed, 2:1271, 1763. Nervalina fruticoma (L.) Urb., Symb. Ant. 51265,

1907. TYPE: Cultivated in Hort. Cliff. (HOLOTYPE: BM; Photo: NY).

Shrube or rarely half-shrubs woody near base only, (0.3-) 0,56
(=7) m high; young branches glabrous to villous, Leaves with petiole 0.5-
7 mm long, glabrous to tomentome; blade thin to firm, ovate to narrowly
lance-ovate, (1.5) 3-22 cm long, {(O.4=) 1-22 cm wide, acute to long-~
acuminate, rounded to cuneate at base, nearly glabrous to scabrous and
hispid above, nearly glabrous to tomentose below, margin denticulate-
nucronulate to coarsely serrate, triplinerved, rarely subpenninerved,
Infloreacence 3-15-headed, terminal and from upper leaf axils, and soli-
tary from upper leaf axilas., Peduncles 0.2-14% cm long, stout to slender,
glabrate, hispid, or villous; heads 1l.5-3.5 cm wide across extended rays.
Involucre campanulate to hemispherical, 0.5-1.4 cm high, 0.4=1.9 cm
wide, phyllaries usually subequal, occasionally graduated in 2-3 series.
Outer phyllaries membranous-indurate below, herbaceous above, ovate,
lanceolate, or oblong in outline, 3.5~16 nm long, 1-8 mm wids, acute to
obtuse, glabrous to hirsute dorsally, middle phyllaries often 3-lobed at
apex, inner phyllaries ovate to oblong in outline, 5-10 mm long, 1l-5 mm
long, acute to rounded. Rays 4=173, yellow, lamina 5.5-20 mam long, 2.4
7.0 mm wide, tube 1.0-4.0 mm long. Disc florets 9-ca. 100, yellow, 4, 5-8
mn long, throat campanulate, 4=7.5 mm long, 0.9-1.8 mm wide, lobes 0.5
1.0 mm long., Anther thecae brown teo blackish, 1.53.1 mm long, appendage

(0.3=) 0.5-0.9 mm long. Styls branches l.5-3.0 mm long, appendage 0.3-1,0



mm long. Disc achenes cuneate, 2-awned, body 3~6 mm high, 0,9-2.1 mm
wide, glabrate, puberulent, or hispidulous, occasionally glandular,
awns 1,5=5.5 mm long, pappus squamellas conoate and ca. 0.2 =m long,
with individual mquamellae to 0.8 mm long, or reduced to a ciliate
fringe. Aay achenes 3-awned, body 1,55 mm long, 1.0-2.3 mm wide, awns
0.54 (=4.5) mm long, pappus squamellae O=1.3 (-2.3) mm long, Hecep=-

tacle convex or low-convex.

Key to varieties of L. fruticosa

1. Involucres 4=6 mm wide as pressed, usually turbinate or cylindro-
canpanulate, disc florets few (9-19), peduncles less than 2 cm
long; Omxaca 1f. L. fruticosa var. aggregata

1. Involucres usually wider, campenulate to hemispherical, disc florets
relatively many (usually over 13), if narrower than & mm then on
peduncles over 2 cm long

2. Involucres ugsually 583 mm wide as presmsed, usually less than 7 am
high, hemispherical to campanulate, peduncles slender, heads
usually in clusters of 6~-15; Sierra Madre Oriental and also
Jalisco, Nayarit, and southern Sinaloa

lc. L. fruticosa var. fascliculata

2. Invoelucres usually more than 7 mm high and wide as preassed, disc
relatively many-flowered
3. Awns conapicuously exserted (to 3 mm) from ripe heads, divergent;
heads solitary or ternate; peduncles slender; leaves thin-
textured; Sonore le. L. fruticosa var. alamosana
3. Awns exserted to 5 am or not exmerted from ripe heads, not di-

vergent; terminal inflorescences usually 3-12-headed; peduncles



stout to slender; leaf texture various
4, Peduncles usually stout, terminal inflorescences l-or 3=(-5)=
headed, outer phyllaries usually with thickened green tipe,
leaves often rugome, usually firm-textured; State of Mexico
to Jallimco 1b. L. fruticosa var. michoacana
4, Peduncles usually slender, terminal infiorescences 3-l2-headed,
leaf texture various
5. Involucre weakly graduate (outermost phyllaries shorter than
middle and inner), stem pubescence hispid to hirsute,
often spreading; outexr phyllarles usually narrowed at

middle; Chihuahua, Sonora 1d. L. fruticosa var. occidentalia

5. Involucre not graduate (outer phyllaries equal to or exceed
middle and inner meries), if weakly graduate then
pubescence of stems and leaves sparsely hispidulous or
strigillioge; Veracrug, southern Caxaca, and south

la. L. fruticosa var, fruticosa

la, iasianthaea fruticosa (L.) K. Becker var. fruticosa.

Bidens frutescens Mill., Cardn., Dbict. ed. 8, no. 4, 1768, Zexmenia

frutescens (Mill, ) Blake, Centr. Gray Hexrb. 52350, 1917. Z..frutemcens
var. genuina Blake, Contr. Gray Herb. 52:51, 1917. TYPE: Specimen in
Herb. Sloane 316,75 from Chelsea Garden, 1737, raised from seed sent

from Carthagena (Coata Rica)(HOLOTYPE:; BM; FPhotos; GH,MICH,NY,US(2);.

Lipochaeta monocephala DC, Prodr. 5:610, 1836. TYPE: Cultivated,

Hort. Par. (HOLOTYPE;: G; Photos: GH,US(2); Drawing: GH).

Zexmenla costaricenais Benth. in Oersted, Videnak. Meddel., 185295,
1853. Zexmenia nicarsguensis “Benth." ex C. Musll. 1n Walp. Ann,
Bot. 531226, 1858 (epmalm.). TYPE: COSTA RICA: "In monte Aguacate”,




Nov 1846, Osrsted 8516 (HOLOTYPk: K(herb. Benth. }j Fragment: GH;

Fragment and Photo: US(2); Photos: GH,US; ISOTYPE : C; Treeimg: GH;
W).

Zexmenia villosa Polak., Linnaea 41:579, 1877. Zexmenia costarien-

sls Benth. var. villosa (Polak.; Blake, Journ. Bot. 5314, 1915.

Zexmenia frutescens (Mill. ) slake var., villosa (Polak,) Blake, Cont. Gr.

Herb. 52151, 1917. TYPE:1 COSTA RICAs SAN JOSE: San Jose, ad margines

hortorum, Nov, Polakowsky 466 (HOLOTYPk:s W; Photos: F,US; ISOTYPh:

BM; Photoms: GH,US).

Zexmenia elegmns Sch. Bip. ex W. W. Jones, Proc. Amer. Acad. 414157,
1905. TYPEs MEXICOs VERACRUZ: Miredor, Nov 1841, Lietmann 378 (HOLOw
TYPh: GH; Photos US; ISOTYPES: C(2); Photos: (of one sheet at C) F,

MICH,NY (of both sheets at C) US; G,K,NY,P).

Zexmenia elegans Sch. Bip. var., kellermannii Greenm., Field Col, Mus.

Bot. Ser. 2:38, 1912. TYPh: GUATEMALA: IZABAL: ioe Amates, 15 Feb

1908, Kellerman 7612 (HOLOTYFE, F; ISOTYPES: NY,Us).

Zexmenia purpusii Brandeg., Univ. Calif. Pub. Bot. 6175, 1914, TYPE:

MEXICO: CHIAPAS; Cerro del Bogueron, Sept 1913, Purpus 6660 (HOLO-

TYPE: UC; Photos: ENCB,MEXU).

Zexmenia macropods Blake, Contr. U. S. Nat. Herb. 221634, 1924.

TYPE: GUATEMALA: Solola, 25 Jan 1915, Holway 109 (HOLOTYPEs GHy

Photo: ENCB).

Shrubs or amall treea, moft~wooded and usually slsnder-stemmed,
sometimes struggling or climbing, or occasionally half-shrubs, (0.3-)

1.5=6 (=7) m high; young branchea varying from nearly glabrous to



densely villous. lLeaves with petioles (0.5=) 1-4 (~4.5) cm long; blades
thin to firm, lance-~ovate to ovate, varying to lanceolate and bromdly
ovate, (3=) 516 (=-22) om long, 1l.59 (-12) cm wide, sparsely etrig-
gllome to pilose below, triplinerved or occasionally subpenninerved.
Inflorescence (1l-) 3=9-hesaded. Peduncles 0,5y (~14) cm long, slender
to stout; heade 2-3.5 cm wide acroas extended rays, Involucre usually
campanulate to broadly campanulate, varying to narrowly campanulate and
hemispherical, U.5-1.3 cm high, (0.5, 0.7-1.9 cm wide, phyllaries in
2=3 squal or slightly graduated series. Outer phyllaries usually reticw~
ulate and often slightly amplimted above, ovate-oblong to lance-ovate
in outline, 5-16 mm long, 1-8 mm wide, middle phyllaries usually con-
spicuously nerved, inner phyllaries 5-9 mm long, l-4.5 mm wide. Hays
(5-) 8-13, lamina 7.5-15 (=20) mm long, 2.5-7 mm wide. Diac florets 35
100, 5~8 mm long. Disc achenes with body 3.5-5 mm loung, 0.9-=1.5 mm
wide, awns (2-) 3-5 mm long, not exserted or exserted up to 5 mm from
ripe heads. Ray achenes with body 3.0-4.2 mm long, 1.0-1.5 ma wide,
Choomosome number, from meiotic material, n=11. Wet or dry thickets,
roadsides, slopes, wood edgee, often in secondary communities; in
lowland perennial and subperennial, tropical deciduous, pine-cek, and
cloud forest. Qaxaca and Versacrus to Panama, rarely in northern Venes-

uela, at altitudes from 0=-1800 m. Blooming year round.

Selected Specimens:

BELIZE: E1 Cayo, 12 Feb 1931, Bartlett 11424 (GH,LL,MICH ,Us), El

Cayo District, Augustine, Mountain Pine Ridge, 16-34'N, BB8*5i*wW, alt.
1500 ft, 27 Oct 1959, Hunt 180 (BM,US). Hope Creek, alt. SO ft, 10 Dec
1931, Schipp 857 (AA,F.QH,K,MICH,MO,NY,UC}. COSTA RICA: ALAJUELA: la

Balsa de San Ramon, alt., 1075 m, 17 Oct 1925, Brenes 45935 (F,NY). Be-



A

tween San Josecito & La Garita, alt, 800m, 18 Aug 1963, Jimeneg M.
1077 (F,l ). Between Los Chiles & Venecia, alt. 200 m, 20 Feb 1966,

Molina et al. 17560 (F,S). Twurrialbe, alt, 600m, 5 Nov 1961, Cuatrecasas

26517 (F,GH,RSA,US(2)). MW slope of Cerrc Carpintera above .a Union de

Tres Rios, alt. 1320-1500 m, 25 Oct 1929, Dodge & Thomas 4831 (GH).

Ayound Turrialba, alt. 200 m, & May 1891, Pittier 4138 (BR,G,GH,Us},

Around Carpintera, alt. 1700 m, 2 Aug 1891, Pittler 4359 (BR({2),G,GH,

US). San Rafael de Cartago, alt. 1500 m, 28 Aug 1892, Pittier 7111 (BR(2),

GH). Las Vusltas, Tucurrique, alt. 635 m, Dec 1898, Tondug 12911 (G,LL,M

MICH,P,US). Mts along Rio Pejibaye, near Atirro, alt. 650 m, 5 May

1956, williams 19591 (F). Nicoya, Tondug 13617 (G,GH,LL,MJCY,P ,W).

HEREDIA; E1l Muelle, bord du Sarapiqui, Feb 1893, Biolley 7428 (BM,BR(2),

GH,P,US ). Along Rio Virilla, ca. 10 km S of Heredia, alt. 1000 m, 25 Mar

194, Williams 16056 (F). LIMON: Port Limdn, at mea level, 1 May 1903,

Cook & Doyle 437 (US). Guapiles, alt. 300 m, 14 Apr 1941, Leon 582 (F).

La Emilia, Llanuras de Santa Clara, alt. 250 m, Apr 1896, J. D. Smith
6618 (G,M,US). PUNTARLNAS: Boruca, Nov 1891, Pittlier 4522 (BM,ER,G,GH(2),

M,US). Rio Ceibo, at Buenos Aires, Jan 1892, Pittier 4912 (BR(2),G,GH,M}

aAN Josf, Vicinity of Kl General, alt. 880 m, Dec 1935, Skuteh 2219 (GH,

LL,MO,NY,S,UsS). Vicinity of San Josd, alt. ca. 1150 m, Feb 1924,

Standley 3801 (US)., Hio Tilirl near San José, 3 Dec 1890, Tondus 3134

I
(BR,G,GH,US). EL SALVADGR: AHUACHAPAN: Vicinity of Ahuachapfn, alt, 800-
1000 m, 9-27 Jan 1922, Standley 20292 (GH,NY,US). LA LIBERTAD: Los Chore

ros, 31 Oct 1963,Porter 1227 (GH,MEXU), LA UNION: Vicinity of La Union,

alt. 150 m or leess, 13-21 Feb 1922, Standley 20681 (GH,MO,NY,US). SAN

SALVADOR: Along rd froa San Mart{n to laguna de Ilopango, 1 Apr 1922,

Standley 22521 (GH,NY,US). SAN VICENTE: Vicinlty of San Vicente, alt.

400-500 m, 7-14 Feb 1947, Standley & Padilla B. 3670 (F,GH). SANTA ANA,




Hacienda San Miguel near Metapan, chiefly between Rio San Miguel and
sumnit of Cexrro k1l Pinal, alt. 600-1380 m, 22 Feb 1946, Carlson 793
(F,UC). GUATEMALA: ALTA VERAPAZ; Valley along National rt 7W, ca, 11 mi
W of San Cristobal Verapas, 13 July 1960, King 3347 (DS,MICH,NY,TEX,UC,
US). CHIMALTENENGO; Along rd from Chimaltenango to San Mart{n Jilo-
tepeque, alt. 1500-1900 m, 25 Nov 1938, Siandlsy 57974 (GH,LL,NY).
CHIQUIMULAs Divide on the railway above El Rincén, alt, 870 m, 17 Oct
1940, Standley P4657 (F,GH). ESCUINTLAs Aguilar 173% (F). GUATEMALA:
Near Amatitlén, slt, ca. 1170 m, 29 Dec 1938, Standley 61265 (F,US).

Near Guatemala, alt. 1400 m, July 1921, Tondug 610 (GH,NY,US). HUEHUk=-
TENANGO; Near Lkl Reposo, ca, 8 km from Mexican frontier, alt. %900-1000
m, li-186 Dec 1972, Williams et al. 41239 (F,NY). IZABAL: Los Amates,
alt., 160 ft, 6 Feb 1905, Deam 323 (GH,MICH,NY,US), JALAPAs Vicinity of
Jalape, alt. ca. 1360 m, 7-18 Nov 1940 , Standiey 76753 (F}. JUTIAPA;
Vicinity Jutiapm, alt. ca. 850 m, 24 Oct-5 Nov 1940, Standley 74986 (F).

PETEN: La Libertad & vicinity, 25 Nov 193, Aguilar H. 426 (GH,Li{2),
MICH,MO,NY)}. Km 48 on Remate Rd, Parque Naclomal de Tikal, 2 Sept 1969,
Tdn Ortfs 325 (F,NY). GQUEZALTENANGO: Colombe, alt. 2800 ft, 21 Dec 1934,
Skutch 1992 (AA,LL,NY,US). QUICHE: Finca Chaila, alt. 1100 ft, 29 Nov

199, Skutch 1784 (AA,BM,F,iL,NY,US). RETALHUL&U; Vicinity of Retal-

huleu, alt. 240 m, 17 Feb-1 Mar 1941, Standley 88617 (F,M0). SACATE-
PEQUES: Slopes of Volcan de Agua, S of Santa Marfa de Jesis, alt. 1800-
2100 m, 10 Dec 1938, Standley 5933 (F,NY). SANTA ROSA: Cuajiniquilapa,
alt. 800 m, Sept 1892, Heyde & Lux 3786 (BR,G,GH,M,US). Cerro Gordo, alt,
3500 f£t, Dec 1892, Heyde & Lux 4196 (F,G,GH,NY,US). Region of la Sepule
tura, W of Chiquimulilla, alt. 220 m, 5 Dec 1940, Standley 79399 (F,S).
ZACAPA: Along Rio Lims, Sierrs de las Minas, between Hic Hondo & summit

of mountain at Finca Alejandria, alt. 1500-1700 =, 11 Oect 1939, Steyer-



nark 29619 (F). HONDURASs CHOLUTECA: Near Bella Vista, alt, 1200 m, 17

Nov 1946, Williame & Molina 10874 (F,GH,MEXU,US). COMAYAGUA: Near Sigua-

tepeque, alt. 1@50 m, 7 Mar 1936, Yuncker et al. 5601 (F,G,GH,MICH,NY,S,

[ 4
US)., COPAN: Between Hacienda Grande and Ostuman on way to Guatemala bor-

der, alt. 700 m, 22 Nov 1969, Molina & Molina 247l (F,NY,US). CORTES:

Santa Crug de Yojoa, alt. 2000 ft, 28 Oct 1933, Lkdwards P=-707 (F,GH,MO,

NY,Us)., EL PARAfSO: Rio Teupesenti near Teupasenti, alt. 600 m, 26=27

Apr 1963, Molina 11904 (F,NY,US). INTIBUCA: Yamaranguila, alt. 1800 m,

6 Apr 1956, Molina 6275a (F,GH,US)., LEMRYRA: Pinares de la Presa de

Grecias, alt. 1300 m, 15 Apr 1956, Molina 6554 (F). MaRAZKN: Along Rio
Yeguare, near Villa Nueva, alt., 850 m, 13 June 1947, Molina 82 (F,GH,
MEXU,MO,UC,US). Along Santa Clara Creek, Zamorano Valley, alt. B850 m,

9 Oct 1946, Williams & Molina 10SA8 (AA,F,LL,MICH,MO,UC). Above Jicarito,

alt. 1000 m, 18 Oct 1949, Williame & Molina 16965 (F,GH,MO). OCOTHPEQUE;

£l Morsl on Cordillera Merenddn, alt. 1600 m, 27 Aug 1968, Molina 22266

(US,F,G,NY,US). OLANCHO: Near Rio Juticalpa, & kn from Juticalpa, alt,
430 m, 18 Nov 1963, Molina 13231 (F, LL,NY ;. SANTA BARBARA 1 Tiquitapa
near Quimistan, 29 July~10 Aug 1951, Howard et al. 562 (B,GH,NY).
TEGUCIGALPA: Mont. de la Flor. alt. 3200 ft, Dec 1937, liagen & liagen 1155
(F,US). MEXICO: CAMPECHR: Campo hxperimental Ferestal "ikl Tormento™, km

5 on kacfrcega-Candelaria rd, 22 Dec 1965, Chavelas P. et al, ES-1072
(MEXU)., CHIAPAS: 3% km S of Pichucalco & 7 km S of Solosuchispa, alt.

200 m, 6 Oct 1974, Becker & Cronguist 39 (NY). 11 km SW of Cintalpa, alt.
600 m, 7 Oct 1974, Becker & Cronquist 40 (NY). 12 mi E of ia Trinitaria
along rd to iagoe de Monte Bello, mun, [a Trinitaria, alt. 4800 ft, 6

Nov 1965, Breedlove 14127 (DS,ENCB,F, LL,MICH,KY ). Near Microwave station

La Mina, 12 km S of Mex 190 near Hiso de Oro, mun, Cintalpa, alt. 1000 m,



Oct. 16, 1971, Breedlove & Thorne 20546 (DS). 18-20 km N of

Ocorocoautla along rd to Hal Paso, mun. Ocogocoautla de Espinomsa, alt.

800 m, &4 Nov 1971, Breedlove & Smith 21899 (D3,NY). SW of Solosuchiapa,

alt. 285 m, July 1965, Chavelas et al. 742 (ENCE,MEXU(2)). Pan-Am hwy
14 km W of Ocosooomutla, alt. ca. 2200 f£t, 16 Oct 1962, Cronquist
967y (GH,MEXU,MICH,MO,NY,TkX,US,;, 14 mi Nk of Arriaga, alt. 2500 ft, 31

Oct 1965, Cronguist & Sousa 10458 (DS,ENCB,F,GH,MEXU,MICH,MSC,NY,TRX,US)

El Sumidero, overiooking canyon of iio ijescalapa, 14 rd-mi N of Tuxtia

Gutierrer, alt. ca. 4500 ft, 5 ¥Wov 1965, Cronguist & Sousa 10494 (Ds,

ENCB,GH,MEXU,MICH,MSC,NY,T8:X,US), Mt., Ovando, near Escuintla, alt, 800

m, 1-16 July 1940, Matuda 4200 (F,GH(2),LL,HsXU{2,,MICH,NY,US). Finca 1a

I speranga, near 5an Juan 11 Bomque, Sk of Simojobel, 27 Nov 1949,

Mdirands 5787 (MEXU). Cerro del Bogueron, Sept 1913, Purpus 6661 (BM,F,

GH(photo:LNCB),MO,NY}; Purpus 66727 (UC). Tih Ha', peraje of HMahbenchauk,

mun. Tenejape, alt. 3200 ft, Jan-Mar 1964, Shilom Ton 1392 (DS,ENCB,MICH,
MSC,NY). QAXACA: Along Mex. 190, Y mi Sk of Tmpanatspec, alt, 1100 ft,

20 Oct 1465, Breedlove & Haven 1370l (DS,ENCB,LL,MiCH,NY). Presa M.

Aleman, mun. Tuxtepec, 25 Oct 1964, Gonsiles Quintero 1853 (ENCB(2)).

Chiltepec and vicinity, alt. ca. 20 m, July 1940-Feb 1941, rart{nes~

Calderdn 286 (GH,LL,MXU,uc,us); Mart{nee~Calderén 435 Gi,LL,MEXU,UC,US).

Yaveo, trail to Hio Yaveo to north, alt. 460 m, 17 Mar 1938, Fexia 9169
(B,F,GH,LL,NY,UC,US), Rio Tonto, Temaecal, 2 Dec 195, Paray 1451 (ENCB).

VERACRUZ: Orisaba, Botteri 800 (F, in part). Qrisaba, Jan 1855, Botteri

1096 (BM,G,k(herb. Hook.),P). Fortin, alt. 2800ft, 30 July 1935, Fisher
3529% (F,MO,NY,US). La kus, .near Cordoba, alt. 940 m, 25 Sept 1882,
Kerber 32 (BM,C,G(3),K,H,P(3),US,W). Mirador, Jan 1843, Lietmann 377
(c,M,P,US). Fun. Gabino Barreda, alt. 15 m, 24 Jan 1968, lart{nes-

Calderdn 1614 (AA,CAS,ENCB,F,MEXU(2),MICH,NO,US), Cerre del Borrigo,




near Origabm, alt. S000 ft, 21 Jan 1895, Pringle 5911 (GH,MLXU(2)}).
Vaxin, at foot of Volcan San Martin, 30 Jan 1365, Sousa 2230 (MkXU).
Hata Obscura, mun. Tututla, alt., 900 m, ¢ Dec 1970, Ventura A. 2957
(DS ,ENCB,F,MICH,NY)}. Rio Seco near Cordoba, 31 Jan 1926, Noronow
3032 (US). YUCATAN: § mi SW of Ipamal, Nov 1895, Gaumer 960 (I®,LS,F,
GH(2;,MICH,NY,PH,S,US)s Gaumer 962 (C,CAS,F,GH,5,W). Chichankanab,

Gaumer 2% (F,GH). Calotmul, Gaumer 2350 (B,F,POM). Xnocac, Dec 1916,

Gaumer et al. 23499 (BK,(,¥,G,GH,MO,NY,S,US). Chichen Itsa, 10 June

1932, Steers 1095 (GH,LL,MICH(2),US). Peto, 2627 July 1932, Steere 2229

(MICH). NICARAGUA: CARAZO: Vicinity of Jinotepe, alt. ca, 600 m, 20 May
1947, Standley 8570 (F). kSTEL{: Along Eatel{ River 5 km from Estelt,

alt. 90O m, 3 Nov 1968, Molina R. 23026 (F,MO,NY,US). JINOTKGA: Vicinity

of Jinotega, alt. 1030-1300 m, 19 June-9 July 1947, Standisy 10056 (F).

MANAGUA: Sierra de Managua, alt. 600-900 m, ca. 193040, Garnier 17 (F).

Sierra de Managua, Sept 1938, Garnier A.,1356 (AA,F). MATAGALPA: Finca
Santa Maria de Ostuma, Cordilliera Central de Nicaragua, alt. 1400 u,

18 Jan 1965, Williams et al. 27981 (F). ZkLAYA: Ll Recreo, 22 Nov 1948,
Long 225 (F). Zona del Tio Samuel, Rio Grande, alt. 0.15 m, 22 Apr 1949,
Molina R, 2310 (F), PANAMA; CHIRIQUI: Vicimity of San Felix, alt. 0-120
m, Jan 1912, Pittier 5455 (GH,NY,U5). COCLE: Between Las Margaritas and
El Valle, 15 July, 8 Aug 1938, Woodson et al. 1748 (AA,NY,US). PANAMA;
la Campana: Cerro Campena, alt. 2400-2700 ft, 9 July 1960, EMmger 372
(MEXU,NY,US). VERAGUAS: W of Sona, alt. ca. 500 m, 24 Nov 1938, Allen
1038 (MICH(2),US). VENEZUELA: CARABOBO: Carabobo, alt. 500 m, 22 Dec

1938, Almton 3608 (BM,F,GH,NY,P,S,US).

1b. Lasianthaes fruticosa (L.) K. Becker var. michoacana (Blake, K.

Becker, comdb, nov. Zexmenia michoacana Blake, Contr. U, S. Hat. Herb.




221631, 1924, TYPE: MLX1CO; MICHGACAN: Loma S&nta Maria, alt. 1950

n, 28 Aug 1910, Arsens 582y (HULOLYP:: US; 1SOTYPES: AA,n,F,G,i0),

Shrubs, often single-stemmed and with leaves aggregated towards
branch-tips, 0.5 m high; young txranches finely strigillose, strigose,
or occasionally hirsute. Leaves with petioles (i-) 2-15 mm long; bladem
usually firm and rugose, sometimes chartesceous, lance-ovate to ovants,
or occasionally lanceolate, 3-14 om loug, 1.3-6 cm wide, usually hispid-
ulous, mometimes densely appressed-himpld below, especially along veins,
triplinerved or rarely subpenninerved. Inflorescence l- or I~ {=5)-head-
ed, terminal, Peduncles O0.5=-1.5 (~3.5, cn long; heads {1.5-) 2-3 cm wide
across ertended rays. Involucre hemispherical to broadly campanulate, 05 -
1.1 (~1.%4) cm high, 0.5-1.6 cm wide, phyllaries usually subequal, rarely
weakly gradumted in 2=-3 seriem. Outer phyllaries firm, ovate, ovate-
oblong, or lanceolate, apex mormetimea thickened, 3.5=8 mm long, 1.5=5 mm
wide, inner phyllaries 6=10 mm long, 1.54 mm wide. Rays 8-13, lamina
7~2.5 mm long, 3=-5 mm wide. Diec florets 17-30 (=50}, 5.5-8 mm long.

Disc achenes with body 2.5-4.7 ma long, l1.2-2.] mm wide, awns 1,5-5.5 mm
long, usually not exserted from ripe heads. LKay achenes with body 2,540
mn long, 1.,3«2.3 mm wide. Chromomome number, from meiotic material, n=ll.
Romdcuts, talus slopes, and guliley benks, often eroded; in oak, pine and
pine~ocak forest. Mostly in the Trensverse Volanlic Belt of south-central

Mexico, at altitudes from 1000=-2500 m. Blooming mostly August to Cctober,

through to January.

Selected specinens:
MEXICO:; GUERRERO; Pilas, Mina, alt. 1600 =, 28 Sept 1937, Hinton
et al. 10742 (ENCB,GH,K(2),PH,TEX),US,W). JALISCO; 8.5 mi from summit

of Volcehn Tequila on rd from Tequila, alt. 1720 m, 11 Aug 1968, Anderson



& Anderson 5151 (LNCB,MICH). 1 km S of Puerto Los Magos & 17 km SW Autlan,
ait. 1250 m, 16 Sept 1y7%, Becker & Crongquist 20 (NY). Nt of Tonila, alt.

1900-1950 m, 17 Sept 1974, Becker & Cronquist 23 (NY). Arroyo de las

Cruces, mun, Talpm, alt. 1650 m, 26 Aug 1971, Gonghlez Tmmayo 270 (LNCB,

MICH), South- & west-facing slopes, 1l-12 mi SW of Autlan, about 2 mi

below the pass, alt, ca, 1000 m, 21 Nov 195y, McVaugh & Koely 872 (LNCB,

MICH), Above Amacueca, rd to Tapalpa, alt. 2100-2500 m, 2 Nov 1960,

McVaugh 20608 (kNCB,iL,MICH), Barrance of Guadalajara, alt. 4500 ft, 19

Oct 1903, Prhgle 11617 (F,GH,K,MICH,US). Voledn Tequila, along rd to

microwave station, ca. 20°47'N, 103°50'W, alt. 5600 ft, 25 Oot 1970,

Webster & Breckon 15962 (MICH). STATE OF MEXICO:5 km S Temascaltepec, hwy

130, 18°57'N, 100°05'W, =lt. 1900 m, 4 Sept 1965, hoe et al. 1793 (LNCB,
MICH,UC). MICHGACAN: 7.5 km SW of Jacona, ait. 1800 m, 20 Sept 1974,

Becker & Cronquist 26 (NY). NE outskirts of Patecuaro, alt, 2000 m, 20

Sept 1974, becker & Cronguist 27 (NY). Lower N-facing slopes of Cerro
Santa Maria, 8-10 km SW of Jiquilpan & 5 km Nt of Quitupean, Jalimco, alt,
ca. 2000 m, 5-7 Aug 1959, Feddema G4 (CAS,kNCB,MICH,TEXs NW foothills of
Cerro Tancitaro, 13-14 km S of Periban de Hamos, &lt. 1650-1700 m, 29

Nov 1970, McVaugh 24788 (LL,MICH,NY). Patecuare, 2 Nov 1895, Seler 1200

(GH(2, ,K,MEXU,NY,. MORELOS: Valle del Tepeite, 16 Oct 1937, Lyonnet &

Elcoro 1772 (US). Sierra de Ocuila, alt. 100 m, 18 Sept 1941, Lyonnet

2% (Us).

lc. iasianthaea fruticosa (L.) K. Becker var. fasciculata (DC.) K,

Backer, comb, nov. Lipochaeta fasciculata DC., Prodr. 51610, 1836,

Zexmenia fasciculata (DC.) Sch. Bip., in Seem. Bot. Voy. Herald 306,

1656, not Z. fasciculata Coult.(® Perymenium grande Hemsl. . TYFk:

MEXICO: TAMAULIPAS (presumably): Sacahuales de Tula a Sa Barbara,



37

Nov 1030, Berlandier 21 (a717) (HOLOIYPE: G; Photo: US; 1SO-

TYPESs BM,G,GH,K(herb. Hook.)(2),MO,P(2)).

Shrtbs or small trees with slender, spreading branches, 1l.5-6 m
high; young branches glabrate, hispidulous, or hirsute, Leaves with
petioles U.51.5 (~2) cm long; blades usually thin, usually narrowly
lance-ovate, varying to lanceolate and narrowly ovate, (4=~} 5,5-13 (=-16.5)
cm long, 1.5-5 («6.2) cm wide, acute and often long-acuminate, cuneate
at base, hispid and hispidulous below, especially along veins, some-
times sparsely 80, triplinerved. Inflorescence {(3~) 6=15 -headed.
Peduncles (0=) 1.5~5.5 cm long (terminal head often sessile}, slender;
heads 1.5-2 cm wide acroes extended raye. Involucre broadly campanulate
to hemispherical, 0.5=0.7 (=0.9) cm high, (0.4=) 0,5=0.7 {(-0.8) cm wide,
phyllaries usuaily subequal, occasionally weakly graduated in 2-3 series.
Outer phyllaries often spreading above, deltold-ovate to oblomg, 3.57
(«¥) mm long, 2-3.5 mm wide, nerves conspicuous, inner phyllaries 5=6
{«7) mm long, l-5 mm wide wide., heys (4-) u~11l, lamina 5,5-6.5 (~y) mm
long, 2.4<4%.5 mm wide. Dimsc florets 13-34, 5.0-6.4 (~7.3) mm long. Disc
achenes with body 2.53.7 mm long, 1.1-1.5 mm wide, awns 2-3.5 (-4) mm
long, usually exserted (l-) 2-=3 (~4) ma from ripe heads, Hay achenes with
body (2.0-) 2.4-3.5 am long, 1l.1-1.7 mm wide. Chromosome number, from
meiotic material, n<li.  Woode, clearings, and ravines; in oak, pine,
and cloud foreai. Mostly in the southern Sierra Madre Occlidental and in
the Sierra Madre Oriental of Mexico, at altitudes from 700-2200 m., Bloom=-

ing May -~ December.

Selected mpecimens:
MEXICO: DURANGO: Ca. 90 km SW of k1 Salte, alt. ca. 2050 m, 7 Oct

1970, Cronguist & Fay 10788 (NY), HIDALGOs; Mex, hwy 85, 23 ml by rd SW of



San Luis Potosl - Hidalge border, alt, 1540 m, 7 July 1968, Anderson &

Anderson 4663 (ENCB,MICH,NY). 9 ml NE of Jacala, alt. 4500 ft, 6 Sept

1975, Becker & Ulsen 52 (NY). Ca. 16 km N: of Jacala, alt. 1600 m, 22

Oct 1974, Cronquist 11270 (NY), Xochicoatlan, mun. Molango, 13 Sept 19¢k,

Gongaler guintero 1562 (DS,:NCB,MICH,MSC). kast slope of divide, just

above Palo Semita, 25 mi Nt of Jacala, alt, ca., 4800 ft, 6-16 Oct 19y62,

Weber & Charette 11923 (CAS,GH,MICH,UC). JALISCOs 7 km Sk of Tequila, alt,

1700 m, 14 Sept 1974, Becker & Cronguist 13 (NY). Ca. 50 km Sk of
Guadalajara & 18 km W of Ocotlan, alt, 1600 m, 19 Sept 1974, Becksr &

Cronguist 24 (NY). Mountains above Ltsatlan, 2 Oct 1903, Pringle 11560

(distributed as Perymenium pringlei Rob, & Creennm,)(C,CAS,F,GH,K,LL,MICH,
MO,MSC,US). About 10 md~mi E of Jalcocotdn, on rd to Tepic, alt. 1050w

1100 m, * Qot 1952, McVeugh 13336 (MEXU,MICH,US). PUEBLA: Near Necaxa,

ca. 95 km WSW of Popa Rica, ait. 1200 m, 19 Oct 1974, Cronguist 11256

(NY). Near Huauchinango, Mt. Tepexinala, alt. 1300 m, 2 Sept 1932,

Froderstrom & Hultdn 739 (S). QUERETARO: 11 mi W of Ahuacatlan, San Luis

Potosi, alt. 1900 m, 5 Sept 1975, Becker & Olsen 51 (NY). 23.5 mi SW of

Xilitla, rd from Jalpan, ca. 21°15'N, 99°10'W, alt. ca. 4500 ft, 9 Nov

1970, Webmter & Hreckon 16347 (MICH). SAN LUIS POT0SIs 55 mi W of Ciudad

Valles, alt. 4000 ft, & Sept 1975, Becker & Olsen 50 (NY). kn route from

San Luim Potosi to Tampice, Dec 1876 to Feb 1879y, Palmer 1100 (BM,GH,K,

NY,PH,US). Barranca of las Cancas, 23 June 14y1, Pringle 3753 BM,BR,CAS,
F,G,GH,K,LL,M,MEXU(2) ,MICH,MO,MSC,NY(2,P,PH(2),5,UC(2)). 39 km (by xd)
NE of Ciudmd del Mais on Mex 80 at km 223, 22'30'N, 99°25'W, alt. ca,

1200 m, 1 Oct 1965, Roe & Roe 2302 (ENCB,MICH,UC). S of San Nicolas de

los ilontes, mun, Tamasopo, alt. 800 m, 29 May 1959, Rsedowski 10695

(ENCB,MSC). 5 km W of Ahuacatlan, mun. Xilitla, alt. 1450 m, 16 Sept 1970,

Rpedowski 27724 (LNCB). SINALOA: Sierrs Surutato, below Buenas Juntas, 5




mi NW of Loes Ornos along rd to Mocorito, mun., Sinaloa y Vela, alt. 5800

£, 30 Sept 1970, Breedlove & Thorne 18223 (CAS,MICH,RSA). Quebrado de

Mansans, Sierra Surutato, alt, 4000-5000 ft, 10-14 Sept 1941, Gentry
o&4 (CAS,GH,MICH,MO,NY,PH). Santa Lucia, mun, Concordia, alt, 1000 m,

Sept 1922, Urtega 755 (MrXU),

1ld. Lasianthaea fruticosa (lL.) K. Becker var. oc¢ldentalis K. Becker,

var. nov, TYPh: MFXICO: CHIHUAHUA: Near Seven Star Mine, alt. 8000

ft. 29 Aug 1899, Townsend & Berber b4 (HOLOTYPh: GH; ISUIYPES: F,

G\2),K,MeXU,MICH, MO, NY,F(2),POM,UC,US ).

Small shrubs O.5~2 m high; young branches usually spreading=-
hispiduloues to hirsute. Leaves with petioles 2-12 mm long; blades usually
firm, lance-ovate to ovate, or occasionally lanceolate, 4=12 cm long,
1-5.5 (=6} cm wide, hispid and hispidulous below, especially along
veins, venation conspicuous below, triplinerved. Inflorescence 3-13 -head-
ed. Peduncles (0,2-) 0.8=5.0 cm long, slender; heads 1.5-2.5 ca wide
acrosas extended rays. Involucre broadly campanulate, (0.6=1.U cm high,
0.6-1.1 cm wide, phyllaries usually subequal, occasionally graduated in
2-3 merles, Outer phyllaries conspicuously reticulate-velned and some-
times spreading above, ovate-oblong or lance-oblong in outline, usually
narrowed near middle, 5-7 mm long, 2-3 mm wide, inner phyllaries 6-7.5 mm
long, 1,53 mm wide. Raym 7 or 8, lamina 7.5~9.5 mm long, 4.5=5 mm wide,
Uisc florets 17-30, 6~7.5 mm long. Disc achenes with body 3.0-3.7 mm
long, U.9%=1.8 mm wide, awns 2.5-4 mm long, usually not exserted or ex-

serted to 1 mm from ripe heads. Ray achenes with body 1.5-3.3 mm long,



“4

1.5=2.0 mm wide. Hills and canyons in pine-oak forest. Northern Sierra
Madre OUccidental in Mexico, at altitudes from 1100-2000 m. Blooming

August to October (-December).

Specimens examined;

MEXICO: CHIHUAHUA: Sierra Charuco, Arroyo Hondo, 12 Sepi 1935,
Gentxy 1797 (in part) (AA;. Guasaremos, Rio Mayo, 26 Aug 1936, Gentry
2469 (F,GH,K,MEXU,MO,S,UC,US(2) ). Guayanope Canyon, alt. 3600 ft, 24
Sept 1903, M., F. Jones w.n.(POM(2)}). Maguarichic, SW of San Juancito,

ca. 27°52*'N, 108°'W, alt, 1660 m, 7 Aug 135, Knobloch 1131 (MICH,ifSC);

Knobloch 1265 (MICH,MSC). Kio Aroce, 23 July 1937, LeSueur 1479 (F,TEX).

SINALQA: Cerro de la Prieta, Choix, alt. 1100 m, Dec 1922, Ortega 665
(MEXU). SONOKHA: Sierra dea Papes, near Chihuahua border, 21 October
1733, Gentry 621 (DS,MICH}, El Rlo Bonito about La Nopmlera, mun. Nacore

Chico, 6 Oct 193y, Muller 3686 (GH). Puerto de Huepari, NW of Aribabi,

alt, 4550 ft, 7 Sept 1939, Whits 2761 (GH,MICH).

le, wslanthaea frutlcosa (u.; K. Becker var. alamosana K. Beck=-
er, NnOm, NOv, Zexmenia fruticosa Hose, Contr. U. 5. Nat,

Herb. 131103, 1891. TYPE: MXICO: SONORA: Common along streams and
on mountain side about Alamos, 16-30 Sept 1890, Palmer 645 (HULO-
TYPE: US; ISOTYPS: Bk,C,CAS,F,G,GH(photos BNCB)},K,MEXU,NY,5,

uc(2),Us(2)).

Shrubs with long, slender, often brittle branches, 1l-2 m high;
young branches atrigose to glalbrate. Leaves with petioles 2-4 mm long;
blades thin, usually lance-ovate, varying to lanceclate and ovate, 3-10
ca long, (0.8~) 1-4 (~4.5) cm wide, hispid and hispidulous below, tri-

plinerved. Inflorescence l- or 3~headed. Peduncles 1.5-3.5 cm long,



slender; heads 1.5 cm wide across extended rays, Involucre broadly
campanulate to hemispherical, 0.6-0.8 cm high, 0.7-1.2 cm wide, phyl-
laries equal or weakly graduated in 2«3 series. Outer phyllaries lance-
oblong in outline, 4.5-5.5 mn long, 2-4.5 mm wide, inner phyllaries
5-6.5 mm long, 2-3 mm wide. kays O, lamina 7.5-12 mm long, 4-5.5 mm
wide. Disc¢ florets 17-20, 4,5~6 mm long. Diec achenes with body 3~5 mn
long, 0.7-1.3 mm wide, often trown-gland-dotted, awns 3.5-5.5 mm long,
usually exserted 2-3 mm from ripe heads, divergenti., ikay achenes with
body 2,54 mm long, 1.1-1,.7 mm wide, Wooded mountainsides and canyons
in tropical deciduous and thorn forest. Mostly near Alamos, Sonora,
and adjacent areas in the Sierra Madre Occidental in Mexico, at

altitudes from 500-700 m, Blooming August to Uctober.

Specimens examined:
MiXIUCUs SONOhA: & km L of Alamos, alt. 500 m, 8 Sept 1974, Becker

& Cronguist 3 (NY). W of Alamos, 12 Dec 1939, Drouet & Richards 3962

{DS,F). Canyon Sapope, Hio Mayo, 28 Aug 1v35, Gentry 163y (F,GH,K,

MEXU, MO, NY,TRX ,UC,US ). Along Arroyo Cuchujaqul at ford on dirt rd from

Alamos to Guirocoba, 8 Sept 1971, Keil & Camne 8678 (05, 23 mi 5 of

Divisadero, alt. 2000 ft, 26 Sept 1934, Wiggins 7484 (D, ThX,US ).

1f. .asianthaea fruticosa (L.) K. Becker var. aggregata (blake) k.

Becker, comb. nov. Zexmenis aggregata Blake, Contr. U, 5. Nat,
Herb. 22¢634, 1924. TYPE: MEXICO: GAXACA: Santa Catarina, l& July

1910, Rusby 86 (HOLOTYPE: US; ISOTYPE: NY).

Shrubs, siender atemmed, O.5=1.5 (~2) m high, leaves aggregated
towards branch tips; young branchee loosely hiraute, Leaves with peti-

oles (2=~} 3-7 mm long; blades thin, ovate to lance-ovate, (1.2~} 3-7 cm



long, (O.4«) 1.5=3,5 cm wide, softly and densely pilose below,
triplinerved., Inflorescence (l=-) 3-9 ~headed. Peduncles (0.l-) 0,2~
0.8 cm long, slender; heads to 1.5 cu wide across extended rays. In-
volucre cylindro-campanulate to occasionally campanulate, (0,0-)

U, 7~0.8 (=1.1) cm high, 0.3~} 0.4=0.6 -0.8) cn wide, phyllaries
equal or mlightly graduated, Outer phyllaries lanceolate to narrowly
lance-ovate, 6~8 (=11 mm long, 1.5-1.7 (~3.5) mm wide, sometimes
spreading above, inner phyllaries 6.5-8 mm long, 1.7-3.7 (=4.0) mm
wide. Rays on well-developed heads 5, lamina 5-8 mm long, 5-6 mm
wlde. Disc florets Y=13 (-1y), 5.9=6.8 mm long. Disc achenes with
body 4.7=-5 {(-6) mm long, 0.,9-1.2 am wide, awns 4.7.5,5 mm long, ex=-
serted several mm from ripe heads, Hay achenes 4,0-4,5 mm long, 1.0~
1.5 mm wide. Arid slopes in thorn scrub. Northwestern Caxaca, at

ca. 1900 m altitude.Blooming July to October.

Specimens examined:

MEXICO; OAXACA: 2 km Sk Tutla, alt. 1900 m, 3 Oct 1974, Becker
& Cronquigt 37 (NY}. On PanAm hwy 2 km SW (sic} of Tutla on rd to
Tamalsagupan, 20 Aug 1960, lltis et al. 1334 (MXU,MICH,TEX,US; com~
plete sets of wood mamples are deposited in the U. S. Forest Products

Laboratory Madison, Wisc. (MADw),USw,MFXU (these not meen)).

lasianthaea fruticosa is a wide-ranging specles which has become

differentiated into a number of more or leams distinctive geographic
varieties. Six varietiee are recognised here, ranging from northern

Mexico to Central America. Al)l are united by their yellow rays, shrubby habit,
and a general tendency to non-graduated or weakly graduated involucres.

L. fruticosa appears to have a distinctive chromosome number (n=1ll, as
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opposed to n=10 in the other shrubby Lasianthaeas), and, as discussed
below, is rather isolated from the rest of the shrube with respect to
hybridisation,

Lamianthaea fruticosa var. fruticosa isg a basically Central Ameri-

can variety which reaches southeastern Mexico. It occurs throughout its
renge in a wide variety of habitats and altitudinal situations. It is
variable in pubescence of stems, leaves, and phyllaries, in head sise,
and in peduncle length. Degree of pubescence seems 10 be related to
altitude. Plants from lower elevations (down to sea level; are less
pubescent, often almost glabrous, while plants from higher elevations
(to pine and cloud forest) tend to be more pubescent, often densely so.
Length of outer phyllaries is als¢ variable, being usually equal or sub-
equal to the inner, but varying to decidedly longer or shorter,

Several of the variants and extreme forme of L. fruticosa var.
fruticosa have been given taxonomic recognition at the specific level

in the past. Zexmenia monocephala represents an extreme in inflorescence

reduction, occesionally seen throughout the range of the variety,
eapecially in heads produced from upper leaf axils, where only one
head, rather than 3-12, is produced. Zexmenia macropoda, with long, stout

peduncies and large heads represents ancother extreme. Cronquist & Sousa

104§§ exhibits variation in head sire within one collection, ranging from

that found in the type of Z. macropoda (Holway 109)down to heads one-

third that sige. Zexmenia villosa represents a particularly densely

pubescent form well within the normal range of variation for the variety,

Zexmenia clegans represents a relatively giabrous, narrow-leaved form

with alightly imbricate involucres commorly found in southeastern Mexico

but also occashonally in Central American populations, Collections which



are of particular interest with regard to intermediacy with

varieties michoacana and fasciculata are cited below.

Lasianthaea fruticosa var. michoacana is a central Mexlican variety

common in the Transverse Volcanic Belt, characteriged by lis stout pee
duncles, outer phyllaries often with thickened green tips, usually ru-
gome leaves, and iis stout, several-stemmed shrubby habit. It exhibits
a general varlmbility which compares well with that of variety fruticosa
but contrasts with the other Mexican varieties, discuseed below, which
are relatively lems variable. This variability is exhibited in head
sige, quite variable, for example, in the type collection (Holway 3632;

compare also McVaugh 24788 in this regard), peduncle length, leaf sigze,

and leaf texture {(the Lyonnnet collections, from the esastern edge of the
range ln Morelos, are interesting in this respect). Collections which
are of particular interest with regard to intermediacy with varieties

fruticosa and fasciculata are cited below,

asianthaea fruticosa var, fascicuiata shows an interesting range

disjunction, occurring at the southern end of the Sierra Madre Occident-
al - wemtern end of the Tranaverse Volcanic Belt amnd alsoe in the Sierrm

radre Oriental (where it is common and is the sole shrubby lasianthaea).

It is characterized by its relatively small heads in ample infloresmcences,
the conapicuous venation of its outer and middle phyllaries, and in ite
treelike habit. Tending to prefer high-moist montane habitats, it
exhibitis a vardability in pubescence density which tends to be related

to altitude ag in variety fruticosa. Plants from Sierra Surriato in
central Sinaloa {(near the morthwestern limit of its range) have partic-
ularly large heads and leaves. Collections which are of interest with re-

gard to intermediacy with varieties fruticoss and michoacana are cited



below,

.asianthaea fruticosa var. occidentalls is restricted in range to

the northern Sierra Madre Occidental. It im known from relatively few
coliections, perhaps reflecting the fact that the area is poorly col-
lscted. 1t is typically a small shrub with long internodes, con-
spicuously veined leaves, and outer phyllaries which are more or less
ampliated above, green, and conspicuously reticulate~veiny. This
variety has a relatively strong tendency towards graduation of phyl-
iaries. Variety occidentalip comes closest, both geographically and

morphologically, to varieties fasciculaia and alamosana.

wapianthaea fruticosa var. alamosana is restricted te a relatively

small area of the northwestern Sierra Madre Occidental. It is char-
acterized by ites long-exserted awns, the small number of heads per
inflorescence, lts non-graduated involucre, its thin leaves, and its
often glandular disc achenes, a meries of characteristics and ten-

denclies which seperate it from var. occidentalis., Further collections

from rontans Sonors and Chihuahua would be of considerable interest.

wasianthaea fruticosa var. aggregata is morphologically the most

distinct and geographically the most isolated varlety of L. fruticosa,

as far aa known occurring only in northwestern Oaxaca, It is character-

ired by itm relatively narrow heads and low number of diec florets, amd
by its short peduncles. 1t comes closest morphologlcally to Puebian

populations of var. fascliculata.

Laplanthasa fruticosa, as mentioned above, is relatively isclated

from other membera of the genus, and does not tend to hybridire with
them (as the other shrubby mpecies strongly tend to do when sympetric).

The most convincing evidence that L. fruticosa does, on rare occaslion,
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hybrlidire with other members of the genus comes from Mi., Urigaba,

where o, fruticosa var. fruticosa and i. ceanothifolia var. ceanothi-

folia are sympetric. While the two species maintein thelr distinctive
morphological natures, plants are occasionally found which are inter-
mediate between the two mpecies in head sige, involucral imbrication,
and leaf sipe, shape, and pubescence, and show extremely poor pollen
stainability (less than 104 vs., Y56 for u. fruticosa var. fruticosa

and i, ceanothifolia var, ceanothifolia at that locality (e.g. Botteri

800, sheet at I, material labeled "IV" and "V" ), Further stulies at that

location would be of conslderable interest.

Selected intermediates between L. fruticosa var. fruticosa and var.
michoacana., The following two collections, from within the range of
var, fruticosa, exhibit inflorescence characters typical of var. michoa~

cana: Miranda 5787 (Chiapas), Yuncker et al, 5601 {(Honduras).

Selected intermediates between var, fruticosa and var. fasciculata:

Brecdlove & Thorne 20546 \Chiapas;, Gongaleg-Quintero 1853, Martines-

Gonzales 286, Mexia »16y, Paray l451 (Oaxaca}, Fisher 35294, Kerber 5y,

Sousa 2230, Woronow 3032 (Veracrue).

Selected intermediates between var. michoacana and var. faaciculata:

Anderson & Anderson 5151, Becker & Cronquist 13, Gonsalex T. 270, Web-

ster & Breckon 15962 (Jalisco).

2. Lasianthasa macrocephala (Hook. & Arn.) K. Becker, comb. nov. Lipo-

chaeta macrocephala Hook. & Arn., Bot, Beech. Voy. 436, 1841. Zex-

menia macrocephala (Hook. & Arn.) Hemsl., Blol., Cent,-Am. Bot. 21173,

1881. TYPEs MhXICO; GUERRRRO: Acapulco, Sinclair s.n. {(HOLOTYPe: K



(herb. Hook.); Yhotom: GH , MICH,US,.

Zexmenlia greggll A, Gray, FPl. Wright. 1:113, 1652. 1YPh: Mk 1COs
"Between the clty of Mexico and Magatlan", 1843-47, Gregg 1003 {HOLO-

TYlis GHy Photos LNCB).

Zexmenia ghieshreghtii A. Gray, Fi., Wright. 1:i13, 1852, TYPuq

MEXICO: Oct~Nov 1844, Ghiesbreght 385 (HULOTYPi: GH; Photos ENCB)

1SOTYPESs P(2)).

Zinnia barrancae M. k. Jones, Contr. W. Bot. 18:78, 1¥33. TYPE:

MEXICO: JALISCO; la barranca, Guadalajara, 17 Nov 1930, M. k. Jones

27698 (HOLOTYPE: FOM; Photo: UBj ISUTYPES: DS,MO,UC).

Zexmenla mexiae Blake, J. Wash. Acad. Sci. 18:27, 1lv28. TYPr: MiXICU3

NAYAHIT: Tuxpen, Palapar hedondo, alt. 20 m, 5 Nov 1y26, Mexia 1049

{HOLOTYPE: US(USNH# 131760y, 1SUTYPES3s AA,BM,CAS,DS,F,G,GH,MICH,MO,

NY,UC,US ).
<exmenia hellanthoides (DC., A. Gray var. jaliscana McVaugh, ' ‘.
e V“”":. ti"'l""'. ‘r‘::\:h" :Il’ ]r‘ﬁ? . TYPEI MICO’ JAlJls-

C0: In oak woodlands below the pass, 16~-20 km SW of Autlan, alt. 1000=-

1500 m, 1 Nov 1y62, Cronguist 778 (HOLUTYPE: MICH; ISOTYIPES: GH,MEXY

NY,TEX,US ;.

iarge, alender ly lranchwai, often ecrambling shrube, or occasionally
half-ghrubs woody neaxr bame only, 1-4 = high; young branches densely to
sparsely hispid to strigose. lLeaves all opposite; peticle 0.2-]1 cm long,
denaely atrigose; blade usually firm, occasjionally thin-textured, oc-

casionally rugulose, lance-ovate to oblong, or occasionally marrowly



lance~elliptic, 4=20 cm long, 1-10 cm wide, usually acuminate, occasion-
ally blunt at apex, subcordate or cordate, occasicnally cuneate-rounded
at base, acabrous and hispid above, softly pilose te rough and sparsely
strigose below, margin denticulate-nucronulate to coarsely seirate, often
slightly revelute, triplinerved. Inflorescence 1-3 ~headed, terminal and
from uppermoat leaf axils, heads also occasionally produced in axils of
sanll peduncular bracts. Peduncles (3-; 4=22 cm long, stout and usually
fistulose, strigose, especially above; heads 3-4.5 (-7} cm wide across
extended rays. Involucre hemispherical to broadly campanulate, (1~} 1.5«
2.5 cm high, (1-) 1.5=3.5 (~&) cm wide, phyllaries graduated in 34
geries. Outer phyllaries indurate below, more or less herbaceous above,
deltoid-ovate, ovate-oblong, to orbicular, (5-) 7-16 mm long, 5-10 mm
wide, biunt-mucronulate to acuminate, often erome, densely white-strigoss
and puberulent to appressed-hispid dorsally, middle phyllaries usually
conapicuously nerved, sometimes 3-lobed at apex, inner phyllaries oblong
or ovate to occasionally linear, 10-23 mm long, 3-=9 (=-il; mm wide, obtuse,
greenish, ampliated and often mpreading at apex. Hays 8-30, bright orange,
orange-red, or orange-yellow, lamina 6.5=16 (-20; mm long, 3-~5 mm wide,
tube 3-5.5 (~6) mm long. Disc florets 80-170 or more, orange, 8-13.5 mm
long, throat cylindric, 7.5~12 mm long, O.8-1.5 am wide, lobes 0.7-1.4% mm
long. Anther thecae brown or yallow-brown, 2.5-4.5 mm long, appendage
0.6=1.2 mm long. Style byunches 2.8-4.8 mam long, appendage 0.5-0.9 mm
long. Palem 6~10.5 =m long, 0.6-1.1 mm wide as folded. Dimc achenes
cuneate, 2-awned, body 5-6.5 (~7) mm long, 1l-1.7 (~2) mm wide, glabrate,
or occasionally sparmely puberulent above, awns (2~) 3-6 mm long, pappus
squaxellae 0.3-2.7 mm long, free or connate and adnate to awns, or none,

Ray achenes 3-awned, body 5-7 mm long, 1.3-2 mm wide, awna l-5 mm long.



Heceptacle flat., Chromogsome number, from melotic material,

e 10, hoadslide thickets, openings, steep slopes, often in
secondary communitlies; tropical deciduous (cccasionally subdeciduous),
oak, or occasionally plne forest, or in oak-palm savannah. Tlhroughout
southwestern and central Mexico in the southern Slierra Madre CUccidental,
Tranaverse Yolcanlic Belt, and Sierra Madre del Sur, from near sea level

to 1800 m. Blooming year round.

Selectod speclmens;

MEXICO: COLIMA; Alpada, & Nov 1910, Qrcutt 4679 (DS,F). 9 Jan - 6

Feb 18y1, Paimer 1241 (BH,G,GH,K,MO,NY,UC,US). DURANGO: Pasc de Sihua-

corl, alt.1450 ft, 1 Dec 1970, Soule 2259 (MO). GUERREHO: Hd between

Juchitango & Ometepec, alt. 300-1000 ft, 10 Feb 1895, Nelson 2312 (GH,

US). Acapulco, Oct 1894 - Mar 1895, Palmer 491 (¥,GH,MO(2),NY,UC,US).
JALISCO: SE shore of Bahia de las Danderas, Y~12 km by road from Puerto

Vallartia, alt. 2-30 m, 7 Mar 1970, Anderson & Anderson 6008 (BENCB,MICH,

SD). 4 km SE of Tequila, alt. 1250 m, 14 Sept 1974, Becker & CUronguist 11

(NY). 1 km N& of Acatlan, alt. 1400 m, 15 Sept 1974, Becker & Cronguist
15 (NY}. 11 =i N of Guadalajara, alt. 4500 ft, 11 Sept 1975, Becker &
Ulsen 60 (NY). ca. 6 mi SW of Pihuamo and ca. 7 mi from border of Colima,
alt. ca. 2200 ft, 29 Oct 1y62, Cronguist 763 (GH,MEXU,MICH,NY,TEkX).
Valley of Hio las Juntas, 10-13 km SE of kl Tuito, alt. 250-330 m, 1416

Dec 1970, McVaugh 29411 (ENCB,LL,MICH,MO,NY PH ,US}. Barranca near

Guadalajara, 18 Nov 1889, Pringle 2742 (F,MEXU,MO,MSC,UC). Barranca of

Guadalajara, alt. 5000 ft, & Dec 1502, Pringle Y999 (F,GH,K,MICH,MO,NY,

US). Barranca of Guadalajara, alt. 5000 ft, Pringle 11618 (C,CAS,F,GH,MICH,

MO,US). Barranca W of Atenquique, alt. 1000 m, & Feb 1966, Hzedowski
21894 (ENCB,MICH). MICHOACAN: 3alitre, Coalcoman, alt. 1150 m, 12 Sept

1938, Hinton et al. 12172 (G,GH,»!:,MICH,MO,NY,P ,UC,US). Coalcoman, Coal



coman, alt. lu00 m, 2 Nov 1¥3s, Hinton 12854 (F,GH,LL,MO,NY(2) ,US),

W-facing slopes of Sierram Madre del Sur, ca. 32 km N of Playa Azul, alt.

L200=1500 ft, 25-31 Oct 1761, King & Soderstrom 4750 (b, PlXU,iiCH,NY

UC,US). NAYARIT: 11 km by road & of Las Varas toward Compostela, alt.
ca. 200 m, 28-2Y Oct 1971, Dieterle 326 (ENCB,LL,MICH ). Nk of Santa

Maria del Uro, ait ca. L1000 m, 18-20 Aug 1957, Feddema 656 (CAS,ENCDB,

MICH,ThX ). izong rt 15, ca. 2 mi N of Tepic, 11 Aug 1960, King 3689
(D3, MEXU,MICH,NY,TeX ,UC,US ). 5 mi N of Compostela, alt. $00 m, 13-14%

Nov 1957, licVaugh & Koelg 641 (MICH). Hoad from Calixcillo to Compos-

tela, alt. 100U m, 13 Sept 1926, Mexie $87 (AA,CAS,DS,F,G,GH,MICH,MO,

NY,UC,US). 25 km by rd S of Terc, alt, ca. 3000 ft, Webster & Breckon

15762 (F,GH,MEXU,MICH,TEX). SINALOA: Capmdero, Sierra Tacuicharmona,
alt. 3000 fi, 12 Feb 194d, Gentry 5566 (DS,MICH,NY,UC). 9 mi from la
Norie, ait. 850 ft, 15 Uct 1925, Mexla 357 (C,CAS,UC). Picachos, mun,

Hosario, Cerro de Arafran, 2 Nov 1917, Ortega 7135 (CAS,F,MEXU,US).

Lanianthaes macrocephala is closest to L. helianthoides and L.

crocea (the three together may be informally termed the "large-headed
assenblage” ), and amply distinct from both. It is found in a wide range
of habitata, and is abundant over much of Nayarit and Jallisco. From L.

helianthoides, 1. macrocephala is distinct in its long peduncles, its

narrower, ususlly oblong leaves which are firm but not thick as in L,

helianthoides, in ray color (in the field: orange or red-orange in macro-

cephala, orange-yellow in helianthoides), and in other charactera. The

two species are almost completely allopatric. From L. crocea (besically

remtricted to the belssas Depression), macrocephala is distinguished by

its greduated phyllaries, the outer much the shorteat, by leaf and stem

pubescence, and in ray color (upon drying: yellow in macrocephala, usually




orange-red or purple in crocea).

The type of L. macrocephala (Sinclair s.n.) is from coastal Guer~

rero (near Acapulco), and resemblea other southern Pacific-coastal
collections in its small leaves (ca, 5 cm long,, dense pubeacsnce of
stems and leaf undersides, and ite relatively short peduncles (3-5 cm
long va. 8 or more cm long as is more commonly the case in L. macro-
cephalm ). These populations gradually merge, morphologically, with
inland populations through Michoacan and Colima.

Zinnia barrancae k., E. Jones (sic!) represeis the typlcally robust,

large-headed L., macrocephala found in the area around Guadalajare,

Jallsco,

In the Tepic~lompostela area of Nayarit, plants of L. macrocephala

ars commonly found which are distinctive in habit, growing as half-
shrubs or perennial herbs, rather than as ordinary shrubs. These plants
alao have shorter peduncles (4~5 cm vs. Y cm), smaller heads (usually
less than 1.5 cm wide), and more strongly oblong leaves than most

L. macrocephala found in Nayarit and Jalisco. These plants are often

found in the proximity of omdinary L. macrocephala. Intensive grasing

Pressure may be reaponsible, at least in part, for thie peculiar form,

A plant of this kind (Ghimbreght 303, mounted on the same sheet as the type
of Zexmenis ghieabreghtii A. Gray, Ghiesbreght 385 (GH)), was designated
a8 VAr. p of Z. ghiesbreghtii by Gray.

Zexmenia helianthoides var. jaliscana rcVaugh is intermediate

morphologically between L. macrocephala and L. helianthoidem. These pliats,

from the area south of Autlan, Jalisco, are found near the edge of the
ranges of both specles. They usually exhibit leaf shape and texture

similar to L. macrocephala, with heads and peduncle length reaembling L.

helianthoides. Much reduced pollen stainablility is typically exhibited by



these plants (50-70% ve. 95%+ for putative parents), and they may well
represnt products of hytwidization. Kelevant collectione include the

following: JA!.ISCO: Cronguist 9778 (the type of Zexmenia heliantholdes

{(DC.) A. Gray var. Jjaliscana licVaugh), ca. 10 mi SW Autlan; Gentry

18318, 6-9 mi W Autlan; MHcVaugh 10147, ca. 2 mi N of la Hesolana, ca.

20 mi W of Autlan; “cVaugh 11953, 18-rd ml 5W of Autlan,
Several collections from coastal Nayarit and Jalisco exhibit

norphological intermediacy between L. macrocephala &and L. ceanothifolia

var. verbenifolia, which are sympatric in those areas (hexia 104%, the

type of Zexmenia mexime Blake; Gongales 1. 5l4; Paray 3414). These plants
exhibit much reduced pollen stainability (37-77+% ve. 95% for putative

parents;, and may well represent products of hybridleation.

3. Lasianthnea helianthoides DC., Prodr. 5:60t, 1836, Zexmenia hellianth-

oides (DC.) A. Gray, P1. wright. 111173, 1852 (not Z. helianthoides
(HBK. ) Benth. & Hook. = Wedelia heliantholdes HBK, ). TYPha MEXICO)
Between Saltepec and Cuito, Karwinski s.n, (HOLOTYPE: My Photos: MICH,

NY,Us;.

jithonia ovata Hook., Bot. Meg. t. 3901, 1841, Zexmenia ovata (Hook. )

Benth, & Hook. f., Gen. 21373, 1873. TYPt: MLXICOs cultivated in Hort.

Kew (HOLOTYPE: K(herb. Hook.); Photot GH).

Shrubs or more commonly half-shrubs woody near base only, 0.3~4 m
high; young branches sordid-hirsute to viscid-pubescent. iLeaves &all op-
posite; petiole (2-) 3=15 mm long, hispid to occasionally viscid-pub-
escent; blade thick, firm, often rugose, usually ovate to lance-ovate,
varying to lanceolate and suborbicular, (3-) 4=9.5 (~-12) cm long, 2-6

{=¥) cm wide, obtuse to acute or occasionally short-acumlnate, cuneate



to cordate at base, scabrous to viscid above, pllose to hirsute below,
margin denticulate-mucronulate to serrate, occasionally slightiy revol-
ute, triplinerved or occasionally trinerved. Inflorescence (1-) 3-5
~headed, terminal and from upper leaf axils. Peduncles O.l-li cm long,
stout, white- or sordid-hirsute; heads 2-4 cm wide across extended rays.
Involucre campanulate to hemispherical, 1.0-1.6 cm high, 0.6~2.5 cm
wide, phyllaries graduated in 3-6 series., Outer phyllaries firm, mem-
branous-indurate below, more or less herbaceous above, broadly ovate

to ovate in ocutline, 510 mm long, 2-8 mm wide, acute to usually ob=
tuse, white~hirsute and puberulent dorsally, middle phyllaries often
J=lobed, inner phyllaries ovate-oblong to elliptic, 7-20 mm long, 1.5
5.6 mm wide, obtuse, often ampliated st apex. Kays 8-13 (-21), orange=-
yeliow or yellow, lamina 3-20 mm long, 4-7 mm wide, tube 4~6.5 mm long.
Disec florets 10-100 (~125), orange or yellow, 8«15 mm long, throat
narrowly campanulate to campanulate, 4,5«13 mm long, 1.5-4.5 mm wide,
lobes 0.9-1.5 mm long. Anther thecae dark brown or trown, 2.54.0 mm
long, appendage ).6~1.5 mm long. Style branches 2.1-4.5 mm long, ap-
pendage U.5-1.5 mm long. Pales 0.7-1.5 mm long, 0.5-1.8 mm wide am fold-
ed. Disc achenes cuneate, 2-awned, body 3-6.5 mm long, i-4 mm wide, glab-
rate 10 puberulent, awns 4-7.5 mm iong, pappus squamellae 1-2,7 mm long,
usually connate. Ray achenes 3-awned, body 3.5-6 mm long, 2-4 mm wide,
awns 1.5-5 mm long, pappus squamellaa l-3,2 mm long. Receptacle flat to
low convex,

Key to varieties of L. helianthoidea

1. Involucre usually more than 1 cm wide as pressed, squamellae of disc

achenes 1-2.5 mam long, Balsas Depression 3a. L. hellanthoidea var.
heliantholdes
1. Involucre (=13 mm wide as pressed, but usuaily less than 1 cm wide,

squanellae of dlec achenes 1.5~2.7 mm long, Nayarit
3b. L. heliantholdes var. nayaritense




Ja. .agilanthaea helianthoides vC. var, heliantholides.

Plants with sordid-hirsute pubescence. Leaf blades cordate to
rounded, or occasionally cuncate at base, scabrous and hispid above.
Peduncles (0.1l-; 1-3 (~%4) cm long; heads 2-4 cm wide across extended
rays. lnvolucre graduated in usually 3 series. Uuter phyllaries 5-% (=10
rm long, margin often long-ciliate towards apex. hays usually orange-
yellow, varying to yellow, lamina (3-,) 5-20 mm long. lisc florets 25-

75 (=100 or more), Y~15 nm long, lobes (l=) 1l.4~l.vy mm iong. Disc achene
1.5-2.2 (4.0} mm wide, awns 4-7 mm long, pappus squamellae i-2.5 mm
long. hay achenes with body 24 mm wide. Chromosome number, from meiotic
materialn=10. Tropical deciduous, oak, or occaslionally open pine forest.
Throughout the paisas Depression of southern lexico, at altitudes from
300-1750 m. Blooming mostly August to Hovember, but sporadically through-

out the rest of the year,

Selected specimens;

MEX1CO: COLIMAs Aleada, & Nov 141U, Urcuti 4667 (LS,F,US,. GUkH-

HEHUs Hille overlooking lguala from the Nk, just under microwave station

Tuxpan, alt, 1600-1650 m, 23 Sept 1474, Becker & Cronquist 25 (NY,. Vacas,

Mina, alt, 900 m, 1b Aug 1936, Hinton 9275 (ENCB,GH,LL,US;. Vallecitos,

ontes de Uca, 30 Aug 1937, Hinton 1130 (GH,LL,PH,US,N). At km 339-40

on hwy to Acapulco between Acahulgotla & Agua del Oblispo, alt, ca. 3000
ft, 30 Sept 194y, Moore 5113 (GH,MEXU,MICH,UC). b km Sk of Chichihualco,

alt. 1350 m, 7 July 1966, HReedowski 22718 (ENCB,MICH). SYAT:. OF MeXICO:

Rincon del Carmen, Temascalitepec, alt. 1340 m, 6 Sept 1932, Hinton 1627

{G,GH,MeXU ,MO,NY, US}, 8 km SW of Luvianos, on road to Nanchititla, alt.
1500 m, 2 Sept 1965, Kredowski 20745 (DS,ENCB,MEXU,MICH). MICHOACAN: Tia-

maro, Zitacuaro, alt. 1600 =, 30 Sept 1938, Hinton et al. 13288 (ENCB,GH,



Lol

LL,MICH,PH,US). Acahuato, Apateingan, alt. 3200 ft, 17 Aug 141,

veavenworth & Hoogstraal 166y (F,GH,MICH,MO,NY;. kl Cerro Piedra

Parada, alt. 1000 m, 2 Oct 1970, Regedowski 2505 (DS,ENCB,¥,MICH,MO,
5D). MORELUS: 50 km W of Iguala, alt. 1700 m, 22 Sept 1y74, Becker &
Cronguist gz_LNY). 1 mi N of Guerrero border on Mex ¥5 Toll, &lt. 4000

ft, 7 Sept 1975, becker & Olsen 57 (NY). 9 mi NN& of Cuautla, alt. ca.

5400 ft, 14 Oct 1965, Cronguist 10337 (MEXU,NY). Cuernavaca, alt. 1700

m, 26 Jan 1932, Fr8derstrém & Hultén 436 (). Cafion de Lobos, 26 Uct

i1, Miranda 1623 (MeXU)., Near Cuernavaca, alt. 5000 ft, 27 Oct 1895,

Pringle 6225 (BM,BR,F,G,GH,K,Li.,M,MeXU(2),HICH,M0O,MSC,NY,P(3,,PH,5,UC,

US,W,WU). OGAXACA: Sept 1842, Ghiesbreght 257 (P(3)). PULBLA; Sierra de

Chaichi, July 1945, Miranda 3582 (M:XU),

3b. rasianthaea helianthoides LC. var. naymritense K. Becker, var. nov.

TYFh: MEXICO: NAYARIT: 12 mi Sk of Acaponeta, alt. ca. 150 ft, 3 Uct
1962, Cronguist 9504 (HOLOTYPK: NY; ISOTYPES: GH,MEXU,MICH,MO,TEX,US).

Plants viscid-pubescent. ieaf blades cuneate to truncate at bass, viscid-

scabrous above. Peduncles 0,5-1.8 cm longiheads to ca. 2.5 cm wide acrom
extended rays. Involucre graduated in (3-) 4-6 smeries. Outer phyllaries
5-6 mm long, margin ciliate towards apex, Rays yeilow, lamina 8-11 mm
long., Disc florets 10wca. 32, 8-y mm long, lobes »-11 mm long. Disc achess
1-1.5 nm wide, awns 6.5-7.5 mm long, pappus squamellae l.5=2.7 mm long.
Ray achenes with body 2.0-2.5 am wide. Grazed pastures and roadsides in
oak-palm savannah region. Northern Nayarit at altitudes from 50-1000 n.

Blooming August to November.

Specimens examined:
MEXICO:NAYARIT: 3 mi N of Puga, alt. ca. 1000 m, 22 Aug 1959, Fed-

dema 900 (MICH). Near Pocotitlfn, 16 Jan 1971, Freeland & Spetsman 9 (MEXU).




N of Tepic, 14 Nov 1953, Templeton 7793a (NY).

Laslanthaea heliantholdes, the type species of the genus, le&

most closely related to L. macrocephala and L. crocea. As recognized here,

L. hellanthoides consists of two varieties, var. helianthoides, common h

the Balsas Lepresslon of mouthern itexico, and the relatively smajl-headed

var. nayaritense, apparentliy restricted to northern Naysrit. both

varieties are relatively constant morphologically within their respect=
ive ranges. ‘The hiatus in range in Jalisco is of interest.

u. helianthoides and L. crocea are often found growing together

throughout the Halsas Uepresasion. The major isolating mechanism between
them apparently is pollinator differentiation (rays orange-yellow in
helianthoides, orange-red to purplish in crocea;. This mechanism ap-
parentily breaks down of ten enough so that they hybridize fairly freely
(evidence is presented in the discussion of L. crocea below).

L. helianthoides var. heliantholdes and L. ceanothifolia var.

ceanothifolia apparently hybridiee on occasion. Paray 1605, from Tepog-

tlan, Morelos, where both species occur, is intermediate between the

two in sige and number of heads, and in leaf shape, texture, and pubescere.
Paray 1705, from the same area, is also intermediate but shows a somewhat
different assortmaent of characters. The hybrid nature of these collections
is supported by pollen stainability data (Paray 1605: 694; Paray 17053

72%; putative parents: 964%).

For discussiorn of the relationship of L. helianthoides with L.

sgquarrosa, see under the latter.

4. Lapianthaea crocea (A. Gray) K. Becker, comb. nov. Zexmenia crocea

A. Gray, P1. Wright. 13114, 1852. TYPu: MEXICOs Nov 1844, Ghiesbreght

387 (HOLOTYPE: Py ISOTYPE: GH; Photo: ENCB).



Zexmenia stenantha Hemsl., Biol. Cent.-Am. Bot. 2:174, 1881. TYPL;

HEXICO: MORELOS: Cuernavaca (Iturbide), 15 Nov 1865, Bourgeau 1204

{HOLOTYFs K; Photos: GH,US; ISOTYP:S: Bk,F,G(2),GH,P(3),S,US).

Weak, often lax and scrambling soft-woody shrube, 1-4.5 m high;
young branches densely short-hispid to pilose, often viscid. ieaves alil
opposite; peticles 0,5-2 cm long, hispid and hirsute; blade usually
thin, occasionally firm, occasionally rugose, lance-ovate to oblong,
or occasionally ovate, (2.5, 514 cm long, {(l1l.5-) 2-8 cm wide, usually
acuminate, occasionally obtuse, usually rounded, occasionally cuneate or
cordate at base, densely short-hispid with appressed hairs and occasion-
ally scabrous above, densely short pilose to subcanescent, often softly,
below, margin serrulate to occasionally coarsely serrate, triplinerved.
Inflorescence l-3 ~headed, terminal and sometimes also axillary. Pe-
duncles (2.5~) 8-16 (-22) cm long, stout, usually fistulose above, densely
hirsute, especially above; heade 3-4 cm wide across extended rays. ln-
volucre broadly campanuiate to hemispherical, 0.¥-; 1l=3 cm high, 1l=2 cm
wide, in 2-3 series, outer phyilaries much differentiated from inner.
Outer phyllaries usually much longer than inner, indurate-membranocus bekw,
herbaceous and usually foliaceous, expanded and reticulate-veiny above,
lance-elliptic to lance-ovate or oblong in outline, (6~) 7-30 mm loug,
{(2=) 3=-10 mm wide, scuminate to occasionally blunt-tipped, venation
usually conspicuous, appressed-hispid to whitg-sericeous dorsally, inner
phyllaries sharply distinct, membranous, elliptic to ovate-oblong, (6~}
6.5-8.5 (~11) mam long, (1.0=) 1l.4=5 om wide, acute to abtuse, often
purple-tinged above. Hays (6~) 8-21, deep orange, orange-red or dark red
above, orange below, lamina ¥.5-17 mm long, {(2-) 3.4=6.5 mm wide, tube

2. 54 mam long, Disc florets 60-y0 -150), orange, 7.5-1l mm long, throat



cylindro-campanulate, 7-10 mm iong, (0.5-) 0.8-1.2 mm wide, lobes 0.6~
1.2 mm long. Anther thecae yelliow-brown or light brown, 2.4-3.5 mm long,
appendage O,5-1 mm long. Style branches (2.5-) 3.2-4.5 mm long, append-
age 0.5-1 mm long. Pales 6.5Y.5 mm long, 0U.6~1.2 mm wide as folded,
often purple-tinged. Disc achenes narrowly cunecate, 2-awned, body 4.5-
6 mm long, 0.8~1.4 mm wide, zlabrate to strigose and puberulent above,
awns 1.5-.5.5 mm long, exserted 1-2 wuw {rom ripe heads, often purple-
tinged, peppus squamellae U.50.6 mm long, free, often reduced to a
ciliate fringe. Ray achenes 3-awned, body 4-4.5 mm long, 0.8-1.3 mm
wide, puberulent above, awns 0.5-2 (=3) mm long. heceptacle slightiy
convex or fiat. Chromosome number, from melotic materlial, nzl0. Wooded
slopes, roadsides; tropical deciduouse, oak, or open pine forest. balsus
llepression of southern Mexlico, at altitudes from 600-2200 m, Blooming

liay to December.

Selected specimens;:
MiXICU: GUERRHRUs 50 km W of lguala, alt. 1700 m, 22 Sept Ly74,
Becker & Cronguist 30 (NY). 43 km W of lguale, alt. L1400 m, 22 Sept 1974,

Becker & Crongquist 32 (NY), Hills overlooking lguala from the Nk, just

under microwave station Tuxpén, alt. 1650 m, 23 Sept 1974, Becker &
Cronguist 33 (NY). Just N of Chilpancingo, alt. 5000 ft, 9 Sept 1975,

Becker & Olsen58 (NY). About 7 mi W of Chilpancingo, alt. ca. 4700 ft, 21

Oct 1962, Cronguist 9717 (GH,MEXU,MICH,MO,MSC,NY,TtX,US). Guayameo, iina,
alt. 630 m, 11 Sept 1y36, Hinton 9387 (GH,K,MICH,NY,US). Manchon, Mina,
25 Sept 1936, Hinton Y577 (ENCB,GH,LL,W). Calavera, Mina, alt. 800 m, 11

Nov 1936, Hinton 9828 (GH,LL). Rio Frio, Mina, 22 Sept 1937, Hinton 10703

{C,G,GH,M,MO NY,5,US5,¥,;. Campo Morado, Mina, alt. 1300 m, 13 Nov 1939,

Hinton 14835 (F,GH,LL,MICH,MO,NY,US). Achotla, Adama, alt. 720 m, 15 Nov




1937, Mexia 8825, (B,CAS,F,G,GH,LL,MU,NY,5,UC,US). 2 km N of Taxco,

on road t0 Amacugac, alt. 1750 m, 21 Oct 1465, Hzedowski 2149y (kNCB,

MICH,MSC). JALISCO; 8 km W of Jilotldn de los Lolores, alt. 1100-1200 m,

22 Nov 1470, McVaugh 24612 (ItNCB,LL,MICH,NY). STATE OF MEXICOs: Limones,

Temascaliepec, alt. yl0 m, 12 Sept 132, Hinton 177y (G,LiL,lMO,US)}.

Tejupilco, ‘Temascaltepec, alt. 1340 m, 30 Sept 1vy32, Hinton 1936 (BM,DS,

MO,NY,S,US)}. Timbres, lemascaltepec, alt. 1660 m, 15 Oct 1v32, Hinton
2136 {bM,G,MO,NY,5,US). Ixtapan, Temascaltepec, alt, 1000 m, 20 Oct 1933

Hinton 2251 (G,MEXU,MO,NY,US). Ixtapan, Temascaltepec, 24 Sept 1935,

Hinton 8486 (ENCB,GH,LL{(2),MICH,PH}. Ocotepec, mun. Tejupilco, alt.

1650 m, 10 Lec 1467, Reedowski 25302 (DS,ENCB,EL,MICH,MSC). MICHUACAN:

3.8 km 5 of Tzitgzio, alt. 1450 w, 26 Sept 1y74, Becker & Crongquisi 20

(NY). 24 mi S of Ario de Hosales, alt. 2600 ft, 26 Oct 1¥62, Cronquist
9737 \GH,MEXU, MICH,MSC,NY,TeX,U5). W-facing slopes of Cerro de Carbon-
eras above the Rio Cupatitelo, ca. 22 km 5 of Uruapan, alt. 3300-3700 ft,

16-22 Oct 1961, King & Soderstrom 4558 (MeXU,MICH,NY,TeX,UC,US). 3 km &

of Paricuaro, on road to lugantla, &lt. 1200 m, 21 Nov 1970, Kgedowski
26606 {(ENCB)., MURLLUS: Ce. 5 mi B of Temoyuca, alt. 1300 m, y Sept 1975,

Becker & Olsen 5+ \NY). 5 mi W of Tezoyuca, alt. 1300 m, vy Sept 1975,

Becker & Olsen 55 \NY). 1 mi N of Guerrero border on Mex y5 Toll, alt.

1300 m, Y Sept 1975, Becker & Ulsen 56 (NY). Y mi NNb of Cuautla, alt. a&.

5400 ft, 14 Oct 1965, Cronquist 10330 (MeXU,NY). Amador Salagar, Canada

de obos, mun. Jiutepec, alt. 1500 m, Dfag M. 203 (DS,kNCB,MICH). Near

Cuernavaca, alt. 5000 ft, 6 Nov 1895, Pringle 6lb7 (BM,BR,CAS(2),F,G(2),

GH,K,LL,M,M0(2),MEXU\2;,MSC,NY,P(3),PH,5,UC,US,W,WU). Near Yautepec, alt.

4500 ft, 22 Oct 1902, Pringle 8701 (BM,C,CAS,F,G(2),GH,K,Lu(2),M,MEXU(2),

MICH{2),MO,MSC,NY,P(3),PH,RSA,S,UC,US,W). GAXACA, Huatulco, Oct 1842,



Liebmann 577 (C(2),F,US;Drawing:GH). Near Huajuapam, alt. 5600-6500
ft, 16 Nov 18v4, Nelson 1978 (GH,US). PULBLA: Matamoros, 7 Oct 1942,

MHiranda 2444 (MEXU).

rasilanthaea crocee is aliied to the two other members of the large-

headed assemblage, u. hellanthoideg isharing its range in the bBalsas
Depression), and L. macrocephala (with which it is allopatric). It is
common throughout the Helsas lepression of southern Fexico, to which it
is almost totally restricted, and where it occurs in a wide range of
habitats. 1ypical L. crocea is distinct from both L. hejipnthoides and

L. macrocephala in its involucre, which has the outer phyliaries

foliaceous and longer than the inner, and in is ray color, dark-purple
or orange-~red on drying (vs. yellow on drying in the others). Vegetative
and other charactiers aleo serve to distingulsh crocea from its close
relatives. .. crocea apparently does not exhibit the habital variation

shown in Beveral other .aasianthaea species; it consistently grows as a

shrub. L. crocea is especially variable in lemgth and width of outer
phyllaries.

viebmann 577, from an isolated station in coastal Oaxaca, is un-
usual in its short outer phyllaries (subequal to inner), and rays which
are yellow upon drying. It resembles certain collections from inland
stations in this ray color feature. Whether the rays are indeed yellow
in the field remains to be determined.

L. crocea appears to hybridise with L. ceanothifolia and L. heli-
anthoides. There is atrong evidence of the former in collections made
near Cuernavaca, Morelos, where both L. crocea and L. ceanothifolia var.

cepnothifolis occur and where plants intermediate between the two in may

color, head eire, head number, and vegatative characters are found (such



ae Pringle 7073,. A marked reduction in pollern stainability is exhibited
by the intermediates \45-57» vs. 450 for the putative parents;. Both
putative parental species appear to maintain their distinctness at

this locality.

L. crocea and L. helianthoides var. helianthoides apparently hybrid-

irve freely throughout the Balsas bepreassion. The two species are

ordinarlly distinct in nature of involucre (discusmsed abovc;, leaf shape

{ lance-ovate in crocea, usuaily ovate in helianthoides), leaf texture

(typically thin in crocea, thick in helianthoides ), and peduncle length

(usually more than 5 cm., long in crocea, less than 5 cm. long in

helianthoides), etc. Plants are rather frequently found which are inter-

meclate between the two in all the abovenentioned characters as well as
in ray color. Pollen stainability in these piants is typically much

reduced \GUEHREKO: Becker & Cronquist 30 - 20%; Hinton 3387 - 224; Hin-

ton 10703 - 343 STATE OF MEXICO: Matuda 31483 -~ 37%; MICHOACAN: King &

Soderstrom 4886 - 354; MORELOG: Pringle 6225 - 504; putative parents:

95985, .

kay florets of putative hybrids exhibit the anthocyanic crocea pig-
ment (tentatively identified as cyanidin) to varylng degrees, and this
suggested a study of the flavonold compounds in putative hybrids and
parents. Flavonoid patterns of leaf, ray floret, and disc florei material
were prepeared as discussed above (“Flavonoid Studies"). leaf and ray
filoret patternas were of considerable interest and the data xre summarived
in Table &4 (p. 62). The study showed that: 1) distinctive marker com-

pounde for L. crocea and L. heliantholdes appear to exist, and 2)

putative hybrids usually exhibit more or less 2dditive patterns, usually

exhibiting markers for both L. crocea and L. helianthoides. In apparent

introgressants, compounds indicative of hybrid geneaoclogy are typically



vesignated Spotis
—BAVEE nay Flore's

Taxon Collection 2 5 & 70131513 172021 22 Hl A2 R3 HM 55 &6 =7 12
King & Soderstrom 4558 X X X X X X x X X X X x
Pringle €137 x X X X X X X X x X X
It Becker & Cronquist 32 X X X X X x X X X X X
o Becker & lronquist 28 X X X X X X X x x
8 Becker & Cronquist 372 X X X X X X X X x x
s Hinten v577 X X X X X X x b X
Hinton 9828 X X X X X X x X x x
Hinton 10703 x X X X X X X X X
Hinton 14835 X %X X x X X X X x x X x
. “Becker & Cronquist 3la X X X X X X X X p3 x x x
Eg'r Becker & Cronquist 31b X % X X X X X X X% x X X x
E' E% Becker & Cronquist 3lc X x x X X X ¥ X X * X X x x
%o E Hinton 15703 X X x X X X X x Y X X X X X
E}“ E-' Hinton %387 X X Y ¥ x * X Y X X X X X x
e King & Soderstrom 4806 X X X X X x X X X X X X X x X
g Pringle 6225 X x X X X X X x X X X X X X
Pringle 6225 X X X X X X X X X X X X X X X
E'F Hinton 2275 X x ¥ X X X X X X X X x X
;_E Leavenworth & Hoogmtraal 166y x X X X X X X X X X X X X X
E‘_E decker & Cronquist 35 X X X X X X X X X X X X X X X
5% Becker & Cronguist 33 X X X X X X X X X X X X X X X
e
E-‘E Table 4, Designa.ted spote from peper chromatogmms of leaves and ray florets of iasianthaea crocea,
@ L. helianthoides var. helianthoides, and putative hybrids between them. ™




present,

5. wasianthaea sgquarrosa \Greenm. in W. W. Jones) K. Becker, comb. nov.

Zexmenia squarrosa Greenm, in W. W, Jones, Proc. Amer. Acad. 41:151,

1405, TYPr: MEXICO: GULKRRRO:; Limestone mountains above iguala, alt.

L0ooo ft, 3 Oct 1y00, Pringie U411 (HOLOTYPh: GH; Photos kNCB; ISO-

TYFES: BM,C,F,G,K,M,MEXU(2) ,MTCH, MO, HSC ,NY , P(3 ), PH,POM, 5, TeX , UC,

Us{2),%).

3lender, rather brittle-stemmed shrubs, O.5-2 m high; young branch-
es strigose. .eaves all opposite; petioles (3-) lU~15 (=22, mm long,
strigose, margins hispid; blade thin, broadly ovate to ovate or lanceo=
late, (2-) 3.5~7.5 cm long, (1.5} 2-6.5 cm wide, acuminate, truncate
or rounded to cuneate at base, scabrous and hispid above, soft and
densely pilose to sericeocus below, especially along velns, margin shallow-
ly to coarsely serrate, triplinerved. Inflorescence (1-, 3=8 -headed, te-
minal. Peduncles 0.5, 1.0-73.5 cm long, stout, sericeous with dense,
appressed hairs; heads to 3.2 cm wide across exiended rays. lnvolucre
campanulate to usually broadly campanuiate or hemispherical, 1.0=1.5 cm
high, 0.6-..6 cm wide, graduated in 3-4 series. Uuter phyllaries indurated
below, reticulate-veiny, foliaceeus and squarrose above, narrowed at
middle, 68 mm long, 2.5-3.5 mm wide, the indurated base to 5.5 mm wide,
with appressed, slender hairs below, and with coarser hairs at middle,
inner phyllaries membranous below, herbaceous at apex, ovate-oblong, ll-
12 (-15) mm long, 5.0-6.5 mm wide, apex rounded, mucronulate. Rays on well=-
developed heads 7-10, lemon-yellow, lamina 7-13 mm long, 3.8-5.0 mm wide,
tube (3.4~; 3.8-4.5 mm long. Disc florets 14-30, yellow, 8-y mm long,
throat narrowly campanulate to campanulate, 5-6 mm long, 1.5-2.0 mm wide,

lobes LO-1.4 mmn long. Anther thecae brown to blackish, (2.8=; 3.0~3.5 mm



long, appendage 0.8-1.0 mm long. Style branches 2, 5=73.2 mm long,
appendage U.5-1.0 mm long. Pales 7.5-Y mm long, 0U.Y-1.2 mm wide as
folded. Disc achenes cuneate, 2-awned, body %.5=5.0 mm long, 1l.0-
1.8 mm wide, spersely puberulent, awns 4-6 mm iong, exserted 2-3 mm
from ripe heads, pappus squamellae U.4-1,8 mm long, weakly Lo strong-
ly connate. hay achenes with body 5.5-0.0 mm long, lL-2 mm wide,
Keceptacle loweconvex. .imsetone hills in northern Guerrerc and Mor-
elos at altitudes from 1300-1650 m. Blooming mostly August to Septem-

ber.

Specimens examined:
MEX1COs GUEREKRO: Hills overlooking lguala from the N:, alt.

L65U m, 23 Sept 1y74, becker & Cronguist 3+ (NY). Iguala, 12 Aug 1v05,

iose et al. 4Ll (GH,NY,US,. MOKELOG: 12.5 mi SW of Cuautls, alt. 4200

ft, v vept 1y75, becker & Olsen 53 (NY).

vasianthaea squarrosa, apparently restricted to northern Guerrero

and adjacent Morelos, shows relationshipe on the one hand with L.

helianthoides var. helianthoides, and on the other with .. ceanothi-

folia var. gracilis. L, sguarrosa, as the name implies, posesses

usually squarroee outer phyllaries, the tips of which are usuaily also

folisceous. Near Iguala, Guerrero, where most collections have been made

L. squarrosa is distinct from L. hellantholdes var. hellanthoides in

phyllary characters, its thin leaves (not thick as in L. heljantholdes ),

its diatinctly shrubby habit (not half-shrubby,, in its mostly spreading

(not appressed) pubescence, and in altitudinal location (L. squarrosa

mostly above 1600-1650 m, i. helianthoidee mostly below 1600 m). A plant

intermediate in phyllary characters, leaf textiure, and pubescence, fourd

where the aliitudinal ranges of the two species overlap, mey reflect



introgression (Becker & Cronguist 36). Learge-headed plants of ..

ceanothifolla var. gracilis with pubescent outer phyllariees (western

Michoacan, Hinton 15157, somewhat resemble L. squarrosa. Nelther taxon
is known to occur in eastern Michesan or western Guerrero.

w. BQUAaIrTOsa sometimes exhibits a large amount of variation
in number of heads per cluster (usuaily 1-3, but occasionally 8, and

then heads relatively small,. 'lThe significance of this is not known.

6. wasianthaea ceanothifolia (Willd., k. becker, comb., nov. Verbesina

ceanothifolia Willd., Sp. Pi. 312225, 1604. Zexmenia ceanothifolia

(Willd.) Sch. bip., in Seem. Bot. Voy. Herald 305, 1856, TYPu:
MEX1CUs GUEBKEKOU: Acapulco, Humboldt s. n. (HOLUTYPL: b(herb. willd.

No. 16370); Pragment:s I,

shrubs, usually severa)-stemmed, or rarely half-shrube woody near
base only, 0.5-3 (~6) m high; young branches hispid or strigose to
glabrate., iLeaves all opposite; peticles 1~-20 mm long, ite margin usually
hispid; blade firm to thin, occamsionally rugose, lanceolate to ovate,
2=-18 cm long, 1-7.5 cm wide, acute to long-acuminate, cuneate, rounded,
or cordate at base, scabrous and hispid to hirsute above, hispid, hirsu® ,
or pilose below, wargln crenate-se:-rate, serrate, to closely serrate,
triplinerved or occasionally subpenninerved. lnflorescence 3-12 «~headed,
terminal and axillary, and solitary from upper leaf axlls. Peduncles 1-5
cm long, usually slender, variously pubescent; heads 0.5~3.5 cm wide
acroses extended rayas. lnvolucre campanulate or turbinate, 0.5~1.1 cm hig ,
0.2=-1.0 cm wide, phyllaries in (2-) 3-6 series, usually clearly graduate,
Outer phyllaries membranous-indurate below, herbaceous above, ovate, ob=-
long or rhoaboid in outline, 2-8 mm long, 1-5 mm wide, acute to obtuse,

variously pubescent, inner phyllaries membranous, occasicnally herbaceous



above, oblong-ovate to linear, 4.8-10.0 mm long, 1-6 mm wide, acute

or obtuse. Hays 7-13, orange-yellow to bright yellow, lamina 4-10 mm
long, 2=4.5 mm wide, tube l.5~2.7 mm long. Dlsc florets 8-35, yellow,
5=8 mm long, throat narrowly campanulate to campanulate, 4.5-6 mm long,
0,8=1.5 mmn wide, Lobes U.5-1.0 mm long. Anther thecae brown to black-
ish, 1.8~3.0 mm long, appendage 0.4-1.0 mm long. Style branches 1.5~

7 mm long, appendage U.51,0 mm long. Pamles 6-8 mm long, U.4-1.1 mm
wide as folded. Disc achenes cuneate, 2-awned, body 2.5=5 mm long, 0.7-
1.2 mm wide, glabrate, puberulent, or hispidulous, awns 1,5-6 mn long,
pappus squamellae 0.2-1.1 mm long, free or connate., Hay achenes 3-
awned, body L,5-4.5 mm long, O0.7-1.4 mm wide, glabrate, awn (adaxial)
V.53.5 mu long, pappus squamellae 0.2-0.4 mm long. Heceptacle low-
convex.

Key to varieties of L. ceanothifolia

1. Awns of diec achenee usually less than 2 mm long, not exserted from
ripe heads, if slightly longer then heads lesg than 5 mm wide as
pressed; leaves thintdextured; Sierra Madre Occidental

6¢c. L. ceancthifolia var. gradata

1. Awns of diec achenes more than 2 mm long, often exserted from ripe
heads; leaves firm- to thin-textured
2. hiddle and often outer phyllaries strongly and conspicuously many-
nerved below, green and membranous above, usually glabrous excepi-
ing ciliate margine; stems sparsely strigose, soon glabrate;

leaves thin-textured and usually sparsely strigose

6d. L. ceanothifolia var. gracilis

2. Middle phyllaries relatively weakly and leas conspicuously dif-

ferentiated into parallel-nerved bese and green-membrancus apex,



this differentiation often obscured by the strigose and pusru-

lent pubescence ; etems pilose, hirsute, or strigose;

leaves usually firm-textured

3. Awns usually exserted (to 4.5 mm) from ripe heads, if not
exgerted then pubescence of stems and leaves spreading;
leaves lance-ovate to usually ovate

éa. . ceanothifoiia var, ceanothifolia

3. Awns usually not exserted (occasionaliy to 2 mm; from ripe
heads; pubescence of stems and leaves usually strongly

apressed; leaves usually oblong

Ob. L. ceanothifolia var. verbenifolia

ta. Lasianthaea ceanothifolia (Willd. ) K. vecker var., ceanothifolia.

Lipochaeta umbellata LC., Prodr. 5:610, 1836, 1YPe: MEXICO:

MORELOS: Near Cuernavaca, Berlandier 1065 (HULUTYPL: G; Photor US;

1SOTYPES s GH,P,W).
Zexmenia ceanothifolia var. conferta A. uray in J.W. Jones, rhAA 41115 5,
1405, Lipochaeta umbellata DC. var. conferta UC., Prodr. 5:610, 1836.

TYPk.3 MEXICO: MOMELOG: Cuernavaca, Beriandier 1053 \HOLUTYPE: Gj

Photo: Us; ISOTYPES: BM,G(2),NY,P(3,),W).

shrubs, usually many-stemmed and often spreading, or rarely half-
shrube woody near base only, 0.5-3 (=6) m high; young ltxranches sparsely
to densely hispid with often spreading hairs. Leaves with petioles (1l-) 3
10 (-15) mm long, its margin hispid with spreading hairs; blades usually
firm and often rugome, or sometimes thin, ovate to lance-ovate, or
occasionally lanceolate, (2-) 4=13 (-15) cm long, (1.0=) 1.5=5 cm wide,
acute to acuminate, cuneate or cordate at base, scabrous and hispid to

hirsute above, sparsely to densely hispld, especlally along veins,



to soft-pilomse, below, margin crenate-gserrate, shallowly serrate, to
serrate, often irregularly so. Peduncles (1-=) 1.5=2.5 {(-3.5) ¢m long,
densely hispid to strigose. involucre canpanulate, varying to cylindro-
campanuiate and broadly campanulate, 5-8 (=10, mm high, 34 -¥) mn wide,
graduated in -5 series. Outer phyliaries occasionally reticulate-veiny
above, ovate, often broadly so, or rhomboid in outline, 2,5-4 mm long,
1.8+4 mm wide, white-strigome and often puberulent, or occasionally
glabrate doreally, inner phyllaries Qﬁﬁ-? mm long. Hays 8-13, lamina

(#=) 4.5-7.5 mm long. bisc florets 10=-35, 5-6.5 nm long. Lisc achenes
with body 3.5~5 mm long, 1~l.2 mm wide, awns 4-5 {~5.5) mm long, not
exserted or exserted to 4.5 mm from ripe heads. (hromosome number, from
melotic materiel, n<10. Lioadsides, hiileides, open scrubland, less
commonly in woods or along riverbanks, in tropical deciduocus, ocak, oak-
Pine, or occasionally in pine or Juniperus forest. (Central and eastern
Trensverse Volcanic Belt, and in the Sierra Madre del Sur of southe
central and southern iicxico, occasionally as far east as Chiapas, at
altitudes from 750-1900 m. [Blooming June-~January and sporadically through-

out the rest of the year.

Selected mspecimens:
MEXICO: AGUASCALIENT®S:s 10 mi b of Calvillo, alt, 6000 ft, 3 Sept

1475, Becker & Ulsen 47 \NY). 13 mi S of Aguascalientes, 6200 ft, 3 Sept

1975, Becker & Olsen 48 (NY). Road to Calville, 21 mi W of Aguascaliente ,

alt. 2100 m, 3 Nov 1y5y, hcVaugh & Koelg 156 (MICH). CHIAPAS: Siltepec,

Jan 1937, Matude 1559 (MEXU,MICH,NG,US). GUANAJUATO: &4 mi E of Silao,

alt. 5800 ft, 4 Sept 1975, Becker & Ulsen 4y (NY). Near Guanajuato, 5 Ag

1547, Kenoyer 1703 (GH). Leon, 2y Sept 1900, kose 11517 (US). GUEREKRO:

Ca. 1.5 km (by road,) below Microondas Station b1 Fresno and 4y km S of



Chilpencingo, alt. ca. 200 wm, 12 Oct Ly74, Cronquist 11230 NY;. San

Antonio, hontes de Uca, 1y Oct 1y37, Hinton 11506 (iNCB,GH,uL,US,W).

JALISCOs 5 mi U of Guadaiajara, alt. 5000 ft, 12 Aug 1y47, Barkiey et
al. 7533 (LZ). 1 km N of Acatlan, alt. 140u m, 15 Sept iv¥74, Becker
& Cronguipi 16 (NY,. 4.8 km ¥ of San .uis Soyatlan, alt. 1500 m, 15

;ept 1574, Becker & Cronquist 17 (NY;. Near Tonlla, alt, 1200 m, 17

Sept 174, Becker & Cronquist 22 (NY). Ca. 5 mi N of Tecalitlan, alt.

5000 ft, 10 Sept 1974, Becker & Olsen 5y (NY). 16 mi N of Guadalajara,
alt. 4500 ft, 11 Sept 1974, Becker & Olsen 61 (NY). Along roadside
near S shore of iake chapala, 48 mi S of Guadalajara, alt. 5100 ft,

7 Oct 1765, Cronguist 10271 (ENCB,MFXU,MICH,NY). Rio Verde, near

Yahualica, alt., 1372 m, 22 July 1961, Detling B464 (MIUH). Los Lama-

chos, N of Guadalajara, 26 July 1567, Dfag juna 230 (MICH). 6 mi o of
Atotonilco el Alto, alt. 1880 m, 23 Aug 1958, McVaugh 17244 (kNCB,
MICH,NY,US ). Near Guadalajara, 27 Sept 188y, Pringle 2301, in part
(G yGH, L, M, XU 2, MICH, MO, NY (2 , P, PH,5,UC(2/,US,W). San Juan Cosald,
alt. 1560 m, 8 Aug 1966, Puga ©O7 (LNCB). 3 km I of hezquitic, alt.

1700 m, 4 Nov 1563, Hzedowski L7048 (ENCH,MICH/, v mi S of Autlén

toward .a Hesolana, alt. 4000 ft, 8 Aug 149, Wilbur & Wilbur 2195

DS, L, MICH, U812, ). STATE OF MXICUs Ucotepec, Temascaltepec, alt. ca.

1500 m, 12 lLec 1v¥32, Hinton 2880 (DS,G,MUO,NY,US). Platanal, Temascal-

tepec, 23 Uct 1235, Hinton 8573 (GH,MICH,US). Ixtapan de la Sal, 1)
Get 1758, Paray 2773 \bNCB,MEXU). MICHOACAN: ca. 11 mi NW of Zita-

cuaro, alt. 6000 ft, 24 Oct 1,62, Cronguist 4722 (GH,MEXU,MICH,MO,NY,

TEX,US). Ca. 6 km Sk of Ciudad Hidalgo, alt. ca, 1500 m, 6 July 1y7&4,
Cronguist 1114y (NY). Salitre, dist. Comalcoman, ali. 1140 m, Y Sept 1938,

Hinton et al. 12158 (GH,K,.LL,MICH(2),NY,P,UC,U5). Coalcoman, alt. 1000 m,



7u

23 Gct 143t, Hinton et al. 12445 \G,GH,LL,mICH{2),NY,P,5,U0,US,W ).

MOHLLUS s Barranca near Cuernavaca, 15 Nov 1565, bourgeau 121y (bH,

C,F{2),6,GH,h,P(&%},5,US). » mi NNb of Cuautla, alt. ca. SH0O0 ft, 14
Oct 165, Cronguigt iU331 (CAS,kNCb,GH,rbXU,NICH,HSC NY, TR ,US ), T
slopes overlooking (uernavaca, ca. 10 km N of town along toll road,

att. ca. 1900 m, 23 Uct 1970, Lronguist & kay luo3ze {(NY). Cuerna-

vaca, alt. 5000 ft, 7 Oct 1500, Pringle ¥1673 (GH,LL,MeXU,NY,US).

Hills near Cuernavaca, ait. 5000 ft, 12 Nov iyU2, Pringle ¥y98 (F,GH,h,

[MO,NY,US ). barranca of Cuernavaca, alt. 5000 ft, 1& June 1yO4, Pringle
13072 (L,CAS,F,GH(2),K,MEXU,MICH,US(2)). UAXACA: Hills near (mxaca,
Sierra de Uan Felipe, 2lt. 6000 ft, 10 sSept idy4, Pringle 5783 (F,GH,.ul,

MO,US ). VEHALRUZ ¢ Orisabe, Botteri 800 (F(in pert,;,GH;. Valley of

Jordoba, along rt 150 ca. & mi i of Puebia border, 5 June 1,460, king

2654 (LS ,MICH,NY,RKSA,TRX,UC,US;. Santa Ana, May 1505, Purpus 1162 (¥,
MO,UC ;. ZACATECAS: 3 mi i of Jalpa, alt. 6000 ft, 3 Sept 1975, Becker
& Olpen 45 (NY;. 16 mi Lk of Jalpe near Aguascalientes border, alt. 7000

ft, 3 Sept 1975, becker & Olsen 46 \NY). 34 mi t of Jalpa, alt. 5000 ft,

o

11 Sept 1975, becker & Ulsen 62 (NY,. Rd to Huejuquilla el Alto, Jalisco,

1 mi W of the rd«jct 18 mi S of Valparaimc on rd to hMegquitic, Jalisco,

ca., 22°38" N, 103°44* W, alt. 2100 m, 4-5 Sept 158, HcVaugh 17677 (LNCB,

MICH,US). 20 km $ of Jalpa, on rd to Juchipila, alt. 1500 m, 16 Sept 1972,

kegedowski 25366 (CAS ,BNCB,MICH).

6b. Lasianthaea ceanothifolia (Willd.) K. Becker var. verbenifolia (LC.)

K. Becker, comb, nov. Calea verbenaefolia DC., Prodr. 5:0673, 1836,

Zexmenia verbenaefolia (DC.) Blake, Contr. U. S. Nat. Herb., 26255.

TYP¥: MEXICO: Née 8. n. (HOLOTYPh: G; Photos: NY,US(2)).



Zexmenia cordifolia blake, tontr. U. S. Nat. Herb. 221633, luy2h.

TYPhs [k XLCOeNAYARIT: Near Acaponeta, 30 July 18v7, Rose 3277 \HULO-

TYPe g Ub‘}.

Zexmenia microcephala Hemsl,, Biol. Cent.-Am. Bot., 2:173, 13&l.

TYPr s X1COsNAYAKIT: Between San Blas and Tepic, sinclair 20 (HOLO-
tYPt: K(herb., Hook. j; Fragment and photo: ; Fragment: GH; Photes

GH,LUS ).

Shrubs, usually compact and with stiff branches, 1-+ m high; young
branches etrigose, sometlmes sparingly so, to crisp-puberulent. Leaves
with petiole rigid, 0.5-2 ¢m long, its margine hispid; blade firm, rigid,
usually not rugose, oblong to lance-ovate, sometimes narrowly so, (2-)
3-14 cm long, (l=) 2=-7 cm wide, short-acute to obtuse, cunsate to
rounded ai base, more or less scabrous and hispid with short, appressed
hairs above, short-hispid with appressed hairs below, especially along
veina, margin regularly and usually clomely serrate, triplinerved or
occasionaily subpenninerved, tertiary venation conspicuous on larger
leaves. Peduncles 2-4 cm long, sirigose to crisped-puberuient, Invoiucre
turbinate to broadly campenulate, (0.5-) 0.7-0.8 (=1.0) cm high, (0.3-)
0.5=0.7 (=0.¥} cm wide, phyllaries graduated in 34 series. Outer phyl-
laries mostly oblong in outline, 3~5 mm long, 1l.5-3 mm wide, strigose,
often glavrate dorsally, inner phyllaries 6-7 mm long. Hays 8-13, lamina
6.5~y mm long. Disc florets 12-24, 6.0-6.7 mm long. Disc achenes with
body 4-5 mn long, (0,8-1.2 mm wide, awns 2-3.8 mm long, not exserted
from heads. Roadsides, riverbanks, stream valleys, woodlands, cultivated
land; oak yone. Moatly at the wemtern end of the Tranaverse Volcanic Belt
in west-central Mexicou, at altitudes from near mea level to 1800 m. Bloom-

ing September to January and sporadically throughout the rest of the year.



Selected specimens:
MuXICOs JALLISCU: o Crucleta, mun. Talpe, alt, 1500 m, 16 Oct
1971, Gonéleg 1. 508 (CAS,ENCB,MICH,NY). Ca. 6=-10 mi SW of ‘Ialpa de

Allende, alt. 1400=-1800 m, 22 Nov 1v52, icVaugh 14337 (MICH,NY). Near

Guadaliajara, 27 Sept Loy, Pringle 2301, in part (MJC,P,HUA,WU).

NAYAIITs Puga road 1 mi from Teplc, 5 Nov 1v25, Ferris 5771 (US,GH,
MEXU,US ). Acaponeta, Feb 1895, lamb 5197 (DS,u,GH,K,MICH,N0,HSC, NY,US ),

4 mi Nof Compostela, alt. l000«1200 m, L2 Nov ly5y, HcVaugh & Koeiz

535 (ENCB,MICH;. lxtlan del kio, alt., 1100 m, 28 Sept 126, Mexla 832
\BM,CAS ,F,G,GH{2,,M0O,NY,UC,U5). Tuxpan, Palapar Hedondo, alt. 20 m,

5 Nov 1,26, Mexia 1090 (CAS,DS,F,GH{(2),MICH,MO,NY,UC,US)}. Megcaltitan,
alt. 0=-5m, Jan 1y26, Urtega 6107 (DS,GH,MeXU(2),PH,US). MICHOGACAN:
Coalcoman, alt. 1000 m, 27 Lec 1y3b, Hinton et al. 12823 (¥,GH,.L,MO,NY
(2,,U5,. SINALUA; San Cayetano, alt. Y00 m, 16 Nov 1968, Palacios s.n,

(ENCB). between bkscuinape & Acaponeta, Nayarit, 13 Nov 1%53, Temple-

ton 7182 (NY,.

6c. asiamnthaea ceanothifolia (wWilld.; K. Becker var. gradata (Blake

K. Becker, comb. nov. Zexmenia gradata Blake, Contr. U. 5. Nat.

Horb. 221632, ly24. TYPh; MeXICO: SINALOA: iodiego, y=15 (725) Oct

1841, Palmer 1578 (HOLOTYPE: US (USNH # 305446); ISOTYPRS: C,F,GH,

MICH(2,,NY,5,US; Photo of portion of isotype at US: NY).

Shrubs, ususily laxly spreading and with long,slender branches)
young branches strigose to pale appressed-hirsute, occasionally densely
80. Leaves with petlole 1-1.5 \«2) mm long, ite margins hlepid, other-
wise strégome; blade usually thin, lance-ovate to occasionally ovate,

4=17 (=18, cm long, 1.54.5 (=7.5, ca wide, acute and often long-acumin-



2te, cuneate at bame, scabrous and hisplid above, hispid to densely
soft-pilose and often subsericeous beiow, margin crenate-serrate or
shallowly serrate, lesms commonly serrate. Peduncles to 3.5 cm long, stri-
€ose. lnvolucre campanulate to narrowly campanulate, or occasionally
turbinate, G.5-0.8 cm high, 0.2-0.5 =0.6, cm wide, phyllaries gradu-
ated in 3~4 serles. Outer phyllaries acute to obtuse at the often spread-
ing apex, usually white-strigose dorsally, inner phyllaries 5-5.5 mm loxg .
kays 7-Y, lamina 4,56 mm long. Disc florets 10-21, 6-6.8 mm long. Disc
achenes with body 2.5-3.5 mm long, 0.7-1.2 mm wide, awns 1.5-2.5 mm long,
usually not exserted (occasionally exserted to 1 mm) from ripe heads.
Slopes and ravines in tropical deciduocus, oak, and oak-palm forest areas.
ventral and southern Olerra Madre Uccldental in western )exico, at

altitudes from 250-1300 m. Blooming September to Lecember.

Selected specimensg:
MEX1CO: UHIHUAHUA: Arroyo Hondo, uierra Charuco, 12 Sept 1935,

Gentry 1797 (F,AA,K,M:XU,MO,UL,Us). Hacienda San Miguel, alt. 2400 ft,

Aug 1885, baimer 155 (GH,K,MLXU,NY(2,,PH,US,;. DUHANGU; Sierra 1res Picos,

alt. 3500 ft, 21 Dec 1y¥39y, Gentry 5324 DS,GH,MO,NY,. SINALUA: Cerro

colorado, Cofradia, 3 Nov 1904, Brandegee s.n. {(GH,Fl3Wy 7 mi Nk of El

Quintero along road from Mocorito to Surutato, alt. 3800 ft, 27 Sept

1770, Dreedlove & Thorne 18062 (CAS,MICH,HSA). 4 mi SW of santa Lucla &

ca. 50 mi & of Maratlan, alt., 4000 ft, 2 Oct 1762, cronquist 959U (GH,H& U,
MICH,MO,MSC,NY,TEX,US). N of La Noria, alt. 800 ft, 12 Oct 1925, Mexia

272 (C,CAS,UC,Us). SONOURA: Canon kstrella, dist. Alamos, 1 Oct 1%33,
Gentry 331 (DS,MICH). Cafon Saucito, dist. Alamos, 29 Oct 1933, Gentry

684 (DS ,MICH,.



6d. rasianthaea ceanothifolia (Willd.) K. Becker var., gracilis (W. W.

Jonea) K. Becker, comb. nov. Zexmenia gracils W. W. Jones, Proc.

Amer. Acad. 41:154, 1905, TYPh; MEXICO: COLIMA: Colima, Aug 1897,

Palmer 163, coll of i8y7 (HOLOTYPk: US; LSOTYPLS: ¢,MICH,S).

Zexmenia rotundata blake, contr. L., 5. Nat. Herb. 22:6732, 1424,

TYPE 3 MEXICOt DUHANGU: Huasemote, 14 Aug 1877, ose 3478 (HULO-

TYPEy US),

Shruba, slender-stemmed and loosely branching, 1-3 m high; young
branches sparaely strigose. Leaves with petiole 0,51 (~1.5) cm long,
its margins usually hispid, otherwize strigosejblades thin, usually
lance-ovate, verying to lancolate and ovate, occasionally somewhat
falcate, 5-13 cm long, 2-5 cm wide, acute and acuminate, cuneate at
bame, scabrous with sparse, appressed hairs above, hirsute below,
especially along veing, margins often ciliate, serrate, triplinerved,
Peduncles to 5 ¢m long, usually slender, strigose, often white-piloa-
ulous when young. lnvolucre cylindro-campanulate to broadly campanulate,
0.6~1.1 ca high, 0.3«1.0 cm wide, phyllaries graduated in 4-6 series.
Outer phylilaries ovate to broadly ovate in outline, 2-4 (-8) mm long,
2-5 mm wide, white-strigose, strigillose, or glabrate dorsally, be-
coming conspicuously parallel-nerved inwards, inner phyllaries often
3-lobed at apex, 0.6~1.0 cm long. Rays typlcally 8, lamina 6-10 mm long.
Disc florets 8-30, 6.5-8 mm long. Disc achenes with body 4-4.5 mm long,
1-1.2 om wide, awnas 3-6 mm long, exserted 1-3 (-4, mm from ripe heads.
Roadcuts, mountainsides, Btream valleys in moist tropical forest and
tropical deciduous foreat. Southern Slerra Madre Occidental and wesicin
Transverse Yolcanic Belt in weat-central and mouthwestern Mexico, also in

low-lying coastal areas, at altitudes from 701250 m. Blooming August to
October.
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Selected speclimens:
MEXICO: COLIMA: 3.5 km S of La Huerta, alt. 450 m, 16 Sept 1774,

Becker & vronguist 21 (NY,. 4.7 mi N of Loe Asmoles on rt 110, alt.

375 m, 4 Sept 1773, Stuessey & Gardner 3086 (U5,NY), JALISCO: 27 km

k. of Ixtlan del hio, Nayarit, alt. 400 m, 14 Uept 1774, Lecker & cron-

guist ¥ (NY,. & km st of Tequila, alt. 1250 m, 14 Uept L P4, Becker &
cronguist 10 (NY)., MICHOACAN: Aguililla, Apeteingan, alt. 1000 m, 12
Sept 1939, lliinton et al. 15157 (kNCB,F,GH,LL(2),MO,NY,US,W). NAYARIT:

Near Tepic, alt. 450 m, 12 Sept 1974, Becker & Cronguist 6 (NY,. 2.4 km

W of Mexpan, alt. 1000 m, 13 Gept 1974, Becker & Lronquist & (NYi). 3.5

mi NW of Ahuacatlan, S of base of Voicfn Ceboruco & ca. 1 km N of hwy,

alt. ca. 1lUC m, 13 Aug 1754, Feddema 407 (CAS,ENCL,ndCH,12X ). Ne of

santa Maria del Uro, alt. ca. 1000 m, 18-20 Aug 145/, Feddema 6J7 {(CAL,
ENCHB,MLCH,1X ). 2 mi Nk of Santa laria del Uro, in the basin of .a .agum ,

alt. 1000 m, 15-16 Sept 1460, McVaugh 1 037 LNCB,.L, MICH). ilincon de

Mateo, near lxtlan, alt. 1100 m, 25 Sept 1526, lMexia 763 BMN,CA5,DS,F,G,
GH(2 ,,MICH,[liO,NY,UC,US ). SINALOA: Along Mex 40, 16 km t of Concordia,

alt. 200 m, LO Uept 1474, Becker & Lronquist 4 {(NY). Just S of Matatan &

ca. 15 km NI of Kosario, alt. under 10U m, 10 Uct 1570, (ronquist & Fay

L0791 (NY), Picachos, mun. Hosario, Sept-Oct 1932, Urtega 7161 (UAU,¥,GH,

K,M=XU,US ).

Asianthaea ceanothifollia, as here recogniged, consista of four

varieties which are well-marked morphologically and geographically. tost
of the small~headed shrubby Lasianthaeas with graduated involucres belong
to thim speciea, which, in its several varletles, is common and wide-
spread in Mexico, eapecially in the center and west.

L. ceanothifolia var. ceanothifolisa is common in the Transverse Yol




canic Belt and surrounding regions in the Lierra liadre del Sur and
the soutern end of the Central Flateau. it tends 1¢ prefer open,
relatively dry, often disturbed habitats. it is characterized by its
usuaily coarse pubescence, ite stout branches, lts firm, often ovate
leaves, and by its of'ten long-exserted achenlal awns. It is the most

widespread variety of L. ceanothifollia and is variable over its range

in head size, leaf size and pubescence, and awn exertion. Thus, plants

from the Guadalajars area tend to have broad heads, spreading pubescence,
and mostiy non-exerted awns, plants from Guerrero tend to have narrow
heads, sperse pubescence, and longe-exserted awns, etc. Involucres are
usually strongly graduated, but occasionally plants with weakly graduated
involucres, and which are otherwise normal for the variety, are found ‘e.g.,

ticVauch (7244 from Jalisco). Harely, the habital indeterminacy seen so

clearly in L. macrocephala is exhibited; thus, plants are on occasion

found growing as subshrubs woody, if at ail, near the base oniy (e.g.,

FMcYaugh & Koelr 126 from Aguascalientes, Becker & Ulsen 5, from Jaliscoj

L. ceancthifolia var. verbenifoils replaces var., ceanothifolia in

southwestern Jalisco, Nayarit, and extreme southwestern Sinaloa, where
it is locally common; it is also found in extreme western liichoacan. It

tends tc prefer moister areas than does var, ceanothifeolia. it is char-

acterieged by its usually fine-appressed pubescencse, its mostly oblong,
often subpenninerved leaves, and by ite usually non-exserted awna. It is

closest to var. ceanothifolia, and overlaps 1t in distribution in the

areas near Guadalsjara, Jalisco, and Coalcoman, Michoacan. Variety

verbenifolia, relative to var. ceanothifolia, is a morphologically homo-

genous taxon. The ocmcept of L. ceanothifolia var. verbenifolia adopted

here is not equivaient to Zexmenia ceanothifolia var. conferia (Lu.; A.




Gray \lLipochmeta ceanothifolie pconferta. bc. ), the type of which was

from i.orelos \and ronsidered here to represent var. ceanothifolia;.

fluch of the material here considered to represent var. verbenifolia

has been termed "var. conferta™; the type of Calea verbenifolia DC.,

& sprcimen of tte at Ceneva \ ), represats var. verbenifolia as here

understood. Zexnenia cordifolia Islake, based on depauperate material

collected in Nayarit, is ordinary var. verbenifoliam well perast flower-

ing and fruiting.

. ceanothifolia var. gradata replaces the other varieties of L.

ceanothifolia along the Pacific mlope of the southern and central Slerra

Madre Occldental. 1t is characterigzed by ita thin jeaves, soft pubescence,
esiender breanches, and short-awned disc achenes. 1t is a constant and
distinct taxon from Cinaloa northwards. Near San Hlas, in coastail

Nayarit, plante which resemble both var. gradata end var. verbenifolia

occury theee have been called Zexmenia microcephala Hems!. Plants from

that area usually have purple-tinged involucres, thick leaves with white-
pubescent undersides, and non-exserted awns, and are rather distinctlve.

i. ceanothifolia var. gracilis is the most distinctive variety

of L. ceanothifolie. It occurs mostly on the Pacific alope in southern

Sinaloa and Nayarit, and tends to prefer moist wooded habitats. It im
characterired by its atrongly and conapicuously nerved middle and outer
phyllaries, which are usually green and often glabrous, its slender bran-
ches, and its genermlly sparse pubescence. 'there appears t0 be a pheno-

logical differentiation betwsen var. gracilie and var. verbenifolia in

Nayarit, the former tending to bloom earlier (August-September), the later
later {October-December). Plants of this variety from western Michoacan

\e. g Hinton 15157) tend to have larger heads {ca. 1 cm wide) than planw



from farther cast.
Interactions involving apparent hybridigation between .. ceanothi=-

folia and .. heijanthoides, .. macrocephala, .. crocea, and i. fruti-

coss are discusscd under those species.

7. .asianthacse secemannil (A. Gray, K. Becker, comb. nov. Zexmenia

seemannii A, Gray. Pl. Wright. 1:ll4, 1352. TYPh: i2.X1CU: Cerro de

Pinal, Dec 1848, Seemann 1476 (HOLOYYPk: K{herb. Hook.; ISOTYPES

GH(2),K(herb, Benth. ), NY,Us(frag. ;.

Slender, often several-stemmed shrubs 1-2 m high; young txranches
strigoee. .eaves all opposite; petiole 0,51 (=2) cm long, its margins
usually hispid, otherwise sirigose; bLlade coriaceocus, lustrous, narrowly
rlliptic, ¢lliptic -oblong, or lance-elliptic, occasionally somewhat
falcate, (2-;, 512 cm long, (0.5, 1-3 (=4} cm wide, acute or rounded-
mucronulate, cuneate at bese, scabrous with appressed hairs above,
srigose below, margin thickened and often slightly revoluie, shallowly
serrate, conspicuously triplinerved. Inflorescence (l-) 3 \ =6, -headed,
teruinal and from upper axils. Peduncles (U,1-) 0,2-1.5 (=2.1) cm long,
stout, white~-strigose; heads to ca. 2 cm wide across extended rays.
involucre cylindro-campanulate to campanulate or broadly campanulate,
1.U=1.6 cm high, 0.5-1.0 cm wide, phyllaries graduated in #-5 series.
Phyllaries generally lustrous, often tinged red-violet towards apex;
outer phyllaries indurated, perallel-nerved below, reticulate-veiny,
and more or less herbaceous above, rounded and obtuse, or 2-meveral-lobed,
ovate-oblong to broadly ovate in outline, 3.5<4 mm lecng, 2-3 mm wide,
strigillose dorsally above, inner phyllaries membranous below, some-

what herbmcecus at apex, elliptice to0 ovate-oblong in outline, 11=16 mm



long, 7=0 mm wide, apex rounded, ampliated, and often spreading. Hays
5=, yellow, lamina 6=-10 mn long, 3.5-5 mm wide, tube 4=5 mm long. lisc
floretes U=-20, yellow, 7.5~Umm long, throat narrowly campanulate to
campanulatie, 56 mm long, 1.4=2 mm wide, lobes 0.7~1.0 mm long. Anther
thecac dark brown, 2.,-3.5 mn long, appendage .7-1.0 mm long. Style
branches |3.2-~, #<5,5 mn long, appendage 1.0-1.2 nm long., Imles some=
times tinged red-violet towards apex, 7«10 mm long, 0.5, O0.7-1.2 mm
wide as tolded. Lisc achenes cuneate, 2-awned, body 45 mm long, l.4=2
mm wide, lustrous and glabrous, awns \i-, 3~6 mm long, not or only slight-
ly {to ca, 1 ma) exserted from ripe heads, pappus squamellae (0-) to
1.5 nm long, usually strongly connate; awns and squamellae often tinged
red-violet, nay achencs 3-awned, body #=-5 mm long, l.v=2.5 nm wide,
awns 2-3.2 mm long, otherwime as in disc. iteceptacle {lat to low=convex.
Usually open slopes in grassland, oak, or occasibdnally pine-ocak foree+.
southern Sierra iadre Uccldental and western end of lransverse Volcanic
velt in western ..exico, at altitudes from 300=-2400 m, blooming Uctobexr

to i.arch.

Uelected specimens;

15:%1C0: DUHANGO: ia Dajeda, alt. 300-600 m, Nov 1vy2l, Urtega 3448

(GH,US). NAYARIT: Near Pochotitlan, alt. ca. 3000 ft, 12 Nov 1461,

Gentry, Barclay, and Arguelles 1751y (LL,US). Tepic, 5 Jan to 6 Feb 18y2,

Palmer 1457 (GH,NY,US). 25 km by roed & of 'leplc, along road between Telic

and Compostela, alt. ca. 3000 ft, 14 Oct 1570, Webster & Breckon 15730

{F,GH,MEXU,MICH,. SLNALOA: T facing slope of the Bufa de Surutato, along
road to Surutato, 3 mi SE of Los OUrnos, alt. 7200 ft, 4 Nov 1469, breed-

love & Kawahara 16962 (CAS,MICH). Sierra de choix, 50 mi NE of choix,




15 Oct 1848, Goldman 249 (GH,NY,US,. 5ONOKA: :anon Lstrella, dist.

Alamos, L Uct 1933, Gentry 378 (DS,n1CH)y Gentry 451 (#lcH). Slerra de

Alamos, 4 iar 141U, Rose et al. 12801 (NHY,US).

iaaianthace seemmannii is tsolmted and distinct from other members

of the genus morphologically and phenologically. it is
found, rather sparsely, along the length of the Slerra iadre Occidental,
and in Nayarit. L. seemannii is distinctive in its coriaceous, lustrous,
strongly triplinerved, typically oblong leaves, and in its highly
graduated (4-5 seriate) involucre with lustrous outier and middle phyl-
laries. lts late (November-December) date of blooming is displaced from
that of the other shrubby, ysllow-rayed Lasianthaeas found on the ftacific
slope of the Dierra (.adre Uccidental and in northern Naymrit.

i peemmnnii exhibits the habital variability shown in several othe
typically shrubly Lasianthaeas. It is usually a shrub, but, especially
in graged grasslands near the southern end of its range in Nayarit, it

grows as & several-sternumed half-ghrub.

. Lasianthaea winnioides (llemgl., K, Becker, comb. nov. Zexmenia gin

nioides Hemsl. , Biol. Cent.-Am. Bot. 2:175, 1881. TYPE:1 IEXICO:

Uerro de Pinal, Lec 1848, Seemann 1404 (HOLUIYF 3 K(herb. Hook. ;

Fragment: GH; Photos: F,GH,MICH,US; ISOTYPE: K(herb. Benth.)).

Perenniais from a woody caudex producing several fleshy-tuberous
reotetocks underground, sometimes woody near base, to 1 m high; young
branches strigose to hirsute. [eaves all opposite, about 5 palrs per
stem; petiole 1l=2 (=5} mm long, hirsute; blade firm, lance-elliptic,
lance-ovate 10 narrowiy ovate, Oor occasionally lance~oblong, 3.0-7.5

(=12.5) cm long, 1.2«3.0 (=4.2) cm wide, acute, acuminate or occasion-



ally obtuse, rounded to cuneats at base, hirsute and scabrous above,
hirgutuious below, margin usually shallowly serrate, occasionally serra®
or denticulate-mucronulate, triplinerved. inflorescence 1-3 -5, -head-
ed, terminal and from upper axile. Peduncles 0.2-3.5 cm long, stout,
whitish-strigose or hirsute; heads to 4 cm wide acromss extended rays.
involucre broadly caunpanulate to usuaily hemisphericai, 1.U~1l.2 cm high,
1.U=2.0 cm wide, phyllaries in 3-4 meries, not strongly grauated. Phyl-
laries often tinged red-violet; outer phyllaries indurated below, green
and herbeaceous above, narrowly ovate, ovate, or lance-deltoid, 7-=¢ mm
long, 34 mm wide, to 6 mum wide at base, acute, puberulent and white-
hirsute dorsally, inner phyllaries membranous-indurate below, mem-
branous, slightly herbaceous, rcticulate-veiny, and often dark-purple-
tinged above, ovate-oblong to elliptic-~oblong, 10-12 mm long, 5-7 mm
wide, rounded to obtuse and mucronulate. Rays typically 8, dark-red or
red=-violet, lamina 16~18 mm long, 5~7 mm wide, tube 3-4,5 mm long. lisc
florets to ca. 35, red-=-violet, 7.5y mm long, throat narrowly campanulas ,
7.3-3.7 mm long, L.u-l.6& mm wide, lobes 1.0-1.2 mm long. Anther thecae
brown, 2.4-2.7 mm long, appendage 0.7-0.¢ mm long. Style beanches 2. 5-3
mm long, appendage 0.7-1.0 mm long. Pales usually tinged red-viciet,

7=-10 mm long, 0.6~1.0 mn wide as folded. Achenial awns often tinged red-
violet; disc achenes cuneate to broadly cuneate, body 3.0-4.1 mm long,
1,2-1.8 mm wide, hispidulous or gilabrate, awns 1-4 mm long, not exserted
from ripe heads, pappus squamellae 0.1-0.6 mm long, or sometimes reduced
to a c¢iliamte fringe, not strongly connate. Hay achenes 3-awned or ~tooth-
ed, body 3~3.5 mm long, 1.8-2.1 mm wide, awn (adaxial) to 2.8 mm long,
pappus squamellae connate. Receptacle convex or low-convex. Snaded slopes,

grared areas, in oak or pine~ocak forest or palm savannah. Southern Sierxa
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[.adre Uccidental and western end of Transverse Volcanic delt in western
Mexico, al altitudes from 50~1550C m. blooming (liarch-) August to No-

venber,

Selected apecimens:

b X1COs DURANGU: without locaiity, 16 Aug 167, hose 2322 (GH,Us ).
NAYAKRIT: 12 mi SF' of Acaponeta, alt. ca. 150 ft, 3 uUct 1y62, tronguist
9592 (NY). Valley of the nio Jesfs rarfa near village of JesUs liarfa,
alt. 600-700 m, hept 1460, Feddema 134y (INUH,NICH), UINALUA: 5 km W of

Santa Lucia, alt. 1100-1200 m, 11 Sept 1574, becker & tronquist 5 (NY).

Cerro del Cuerbo, Concorrdia, alt., 516 m, Sept 1yly, Dehesa 1070 (US).

Ll batel, Sierra ladre, alt. 4000 ft, 18 Nov 1y25, Mexia 482 (UAS,UC ).

tapatlan, ray 1421, Ortega 10708 (F,K). Pichaces, Hosario, Oct 1v32,

Urtega 7152 \UAS,F). GCante .ucia, i of Panuco, alt. y00-1200 m, 28 Aug

1235, Pennell 20025 (PH,US).

iasianthaea ginnloides is a very distinctive herbaceous perennial

species, unjque in the genus in its red-violet rays. it exhibits an ex~
treme in a tendency towaxrds anthocyanic, red-violet tipped pales and
phyllaries shown throughout the genus. 1t is a species of the southern
end of the Pacific slope of the Sierra madre Uccidental and of northern
Nayarit, and is comparable in geographical range and morphological

distinctness with L. seemannii, L. sinnioides is very uniform morpho-

logically throughout its range. It has & stronger tendency towards dista

branching than do the other herbaceous perennial lasianthaea species.

Y. Lasianthaea palmerl (Greenm. in W, W. Jones) K. Becker, comb. nov.

Zexmenis palmerl Creenm. in W. W. Joneme, Proc. Amer. Acad. 41314y,

1905. TYPks MEXICQ: JALISCO: In ravines, Hio Blance, Junc 1866,



Paimer 50 (HOLOTYPh: GH; Photo:iNCBy 1SUTYPhS: G,K,NY(2),P,PH,US

(2)).

Zexmenia xylopode ¥. W. Jomes, Proc. Amer. Acad. 4131150, 1505, TYPLti

FeX1COs JAL1S-01 hio ulance, Uct 1886, Palmer 57 (HOULULIYP :GHj

thoto: i NUB; LLO1YPLUs G, K,i0XU, KON (2/,P,PH,US(2),WU,.

Zexmenis medie blake, Contr. U. . Nat. Herb., 22:63u, 124, TYPi:

vEXLIGUs JALLSCUs Hear Huejuquilla, 25 Aug 10v7, lose 254% \HULU-

TYI.: Usp ISONYPE: GH).

Perennials from a woody caudex usually producing several! fleshy-
tubcrous rootstocks underground, sometimes stoloniferous, usually not
branching above, U.25=0.6 10.75) r high; stens often purple-~tinged,
approssed-hispin to strigose, below often hirsute, or occasionally
glabrate. Leaves opposite or sometimes alternate in inflorescence, 4=5
{-7,) pairs per sten; petiole 2-7 mm long, hirsute; blade usually firm,
oldest leaves orbicular to bromdly ovate, ca. 2 L 2 cnt, main cauline
leaves lance-e¢lliptic to ovate, 3.5-10.5 =12.5, cm long, (1.0-; 1.3~
4.5 \~5.0, cn wide, acute to short acuminate, cuneate to truncate at
base, scabrous and hispid above, appressed to spreading hlspid and
hispidulous, occasionally sparsely so, below, margin with lower ca. 2
entire, the remainder coarsely to shallowly serrate to serrulate, tri-
plinerved or ocoasionally subpenninerved. Inflorescence 1 -or 3~ headed,
terminai, occasionally sublended by 1-2 small, alternate bracts to ca.

2 cm long, 0.5 cm wide, sometimes alternately branched. Peduncles (l=5.5-)
=20 cm long, stout, whitish-strigose to hispid, especially above, or
nearly glabrate; heads 3=-5 cm wide across extended rays., Involucre

usually broadly canpanulate t¢ hemispherical, or occasionally campanulate,



0.,=2.0 cm high, U. s=2.0 cm wide, phyllaries in ca. 3 series, sub-

equal or outer slighlly longer than inner, Outer phyllaries membranous-
indurate below, herbaceous above, lance-oblong or ovate-to lance-del-
toid, d=20 nnm long, 2=, 3-7 sm wide, acute, white-strigose and
puberulent, or sometimes glabrous except for ciliate margin, middle
phyllaries membranous, conspicuously veined, 3-lobed, often violet-
tinged near apex, lnner phylilaries menbranous, ovate-oblong to linear,
8=11 mn long, 2=~3.5 (~4; nm wide, acute to rounded, usually violet-
tinged above. iwmys $~15, yellow, or orange-yellow, lamina 12-17 (~20)

mu long, 4=7 mm wide, tube 3-4.5 (=5; mm long. Lisc florets 38-05, yellow,
\7.0=, 7.3=10.5 num long, throat narrowly campanulate, 6,3-7.5 mm long,
1.7-2.6 nm wide, lobes l.uU~1.7 um long. Anther thecae brown or blackish,
2.5=3.5 mn long, appendage 1.U=1.73 mm long., LUtyle branches 2,5=3.6 mm
long, appendage O . 7-1.1 mm long. tales 7.5-10 nn long, O./<1.3 mm wide

ag folded. Disc achenes cuneate, 2-awned, body 3.8-5.5 um long, 1,3=2.0
nr wide, glabrous or sparscly puberulent above, awns 2-4 mm long, tipe
occasionally purple-tinged, peappus squamellae usually reduced to & cliiate
fringe to 0.7 mm long, or none. kay achenes J-awned or <oothed, body
3,56 mm long, 1.5~3 mm wide, &wne 1=~3 mn long, pappus squamellae to

V.5 mm long or usually none, leceptacle loweconvex. Hoadsides, slopes,
pasture-land in oak, pine-oak, pine, and grassland regions. lostly at the
western end of the Transverse Volcanic Belt, at altitudes from 8002300

m, Bloeming July to November.

Selected specinens:
PRALCOs AGUASCALLENTES: Road to Calvillo, 21 mi W of Aguascalientes,

alt. 2100 m, 3 Nov 157, lcVaugh & Koelg 150 (INUb,LICH). DURANGO4

canyon of the Hio Jaral, about 50 mi W of Durango and 15 mi NW of Lor
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.oyotes railroad station, alt. 7100 ft, 1 Oct 162, Cronquist 2575
(i LeH,NY ). JALISCOs 1.7 rd-ni above (S of ) Puente Guadalupe, alt.

1130 m, v Aug 163, Anderson & Anderson 5103 WNCB,LICH), 7 km 8l of

Tequila, alt. 1550 m, 14 Sept 1974, Becker & Cronquist 12 (NY). Hill-

side above Guadalajara, alt. 1700 n, 15 Sept 1y?4, secker & Cronquist

14 (NY)., 50 km St of Guadalajera, ait. 1700 m, 1Y Gept 1974, Becker &
cronguist 25 (NY). iomas del Valle, alt, 156U m, 25 July 1467, Dias L.

210 (.JILH). 4 mi BNt of 'mlpa de Allende, alt. 1450-1500 m, 12=-13 Oct 1960,

r.cVaugh 20101 (ILNUB,LL,iiluH,NY), Hills near Guadalajara, alt. 5000 ft,

12 Aug 1,02, Pringle 11001 (K,¥,GH,MICH,I:0,NY,Us). .os Yerbanis, 3 km

NW of :1 ilatanar, mun. San iartin de isolanos, alt. 2000 m, 1 Jept 1w,

Hredowski 2013y (DS, Nop,F,MXU,RICH,NY ), L& Primavera, Venta del

Astillero, 27 July 1,63, Villareal I'. 70 {(bHNCL)}. Cerro del Tepopote,
Sierra de la Venta, 30 kn W of Guadalajara, alt. 1700 m, 3 Sept 1467,

Villareal P. 1317 (INCp,iICH;. 13 wi SS5W of Autlan toward ia Hesolana,

alt. ca. H0OUO ft, 15 Aug 1949, Wilbur 2366 (IS, LL,iICH,US ). MICHUACANS

Field along rt 15, ca. 33 ui W of horelia, 5 Aug 1960, King 3630 (lilcH,

HY,ThX,Ul,US ). 12 wil . of Zacapu, alt. 2000 w, 1% Aug 1,01, Longpre 12U

\MSC). NAYALIT: 1o mi Sk of Ahuacatlan, alt. 1100=130C m, 1l~12 Aug

1759, Feddema 309y (RN B, dUH). M. of Santa isxrfa del Cro, alt. ca, 1000

m, l8=20 Aug 1lY5v, Fﬁddﬁqe_él? (UAS G LNCB,LICH, TEX }. Km 870, 22 mi Sk of

Tepic, alt. 1150 m, 26 Aug 1v57, :.cVaugh 16383 (G,ltXU,LICH,NY, WU ), 40

km St of Tepic, alt. 1300 m, 4 Sept 1v60, Lrzedowski 14317 (LNCB), SINA-

LOA: imala Noche, Concordia, alt. 1600 m, Gept 1YlY, Lehesa 1530 (US).

Santa Lucia, Concordia, alt. 1000 m, Sept 1lvly, Dehesa 1625 (US).

Wideaspiread in west-central ..exico, especially Jalisco, Lasian-

thaea palwerl shows similarities to L. podocephala, and to a lesser X




tent, L. aures (the other yellow-rayed perennial herbaceous lLasianthaeas
but 1g distinct from both. Fror i, aurea, .. palmeri is emaily dis-
tinguished by its non-exserted pmles, by iis consistently 2-awned

\net  3-awned, disc acheneg, and by features of pubescence and aspect.

Frou i, podocephaja, a close relative of .. palmeri in northern hexico

and Aripona, pelmer]l is distinguished by leaf texture .firm in pelmeri,

thin in podocephals ), head shape broadly campanulate in palmeri, hemi-

epherical in podocephals), and in shape of outer phyllaries (usually

acute in palmeri, obtuse in podocephala ;. Iurther collections from the

relatively poorly collected areas of the LUierrs ladre Uccidental in
norther Lurange, northern Sinmloa, and southern i(‘hihuahua, where there
is apparently an hiatus between the ranges of .. palmeri and L. podo-
cephala, would be of considerable interest.

Included in our concept of .. palmeri are two variants which have
been given taxonomic recognition at the mpecific level in the past.
Plante of .. palmneri with small heads. shori peduncles, and small
leaves have been collecied in Jalisco, and appear to be a dwarfed form.
it has been collected in northern (hose 25+, the type of Zexmenia

media Blake) and central Becker & Cronguipt 12/ Jalisco. A glabrate

form of L. palmeri, with ciliate outer and middle phyllaries and leaf

margina, has been called Zexmenia xylopoda W. W, Jones. it is ordinari-

ly found growing with Lypically pubescent .. palmexri at the few
localities in the Guadalajera region where it is known to occur. Aside
from the type (Palmer 757, some plants of which collection represent
L. palmeri with typical pubescence), the following collections may be

cited as representing this glabrate form of L. palmeri: Becker & Cron-

quist 14, Villareal de P. 76, 1317,



10, lssianthaea podocephala (A. Gray) K. Becker, comb. nov. Verbesina

podocephala A. Gray, Pl. Wright., 2142, 1853. Zexmenia podocephala

(A. Gray) A. Gray, Syn. Fl. 11286, 1884. TYMI3 MXICO: SONOHA
tountain valleys beiween the San ledro and the Sonoita, and in &

ravine at Canta Crug, Uept 1051, Wright 12737 bis \HOLOTYFL.: GH;

LBUTYPrSs Bil,h{herb. Bbenth. ;,k{herb, Hook.;,GH(2,,P).

Perennials from a woody caudex producing several fascicles of
fleshy-tuberous rootstocks below ground, occasionally branching sbove,
0.15~0.6 m high; steus below often densely hirsute, above often appressed-
hispid. Leaves opposite or occasionally mliternate in inflorescence, 4=5
paire per stem; petiole \U,5~) 1-2 (~%, mm long, hispid; blade usually
thin, oldest leaves often suborbicular, ca., 3.5 X 3.5 cm to 2 X 2 cnm,
most leaves ovatle to lance-ovatie, U.73-1 cn long, 0U.2-0.5 cm wide, acute
or occasionally acuminate, rounded to subcordate at base, scabrous and
hiepid above, mvreading-hiepid, especially along veins, below, coarsely,
shallowly, or crenate-gerrate, triplinerved. .nflorescence 1= or 3-head=-
ed, terminal, occasionally subtended by 1-2 alternate peduncular bracts
ca. 1 {(~2, cm tong, 0.5 =1.0 cm wide. Peduncles 6-35 cm long, stout,
appressed~hispid to white-strirose, or occasiomally canescent; heads
2.5-3.5 cm wide across extended rays. lnvolucre hemispherical, 0,7-1.4
cm high, 1.1=-2.5 cm wide, phyllaries in 2-3 peries, subequal. Vuter phyl-
laries usually more or less indurate-membranous below, herbaceous and
reticulate~veiny above, lance-ovate, ovate-oblong, or orbicular, 6-12 anm
long, 2-8 mm wide, acute or usually obtuse, spreading and usually densely
white~hiapid, occasionally canescent, dorsally, middle phyllaries
conspicuoualy nerved, often violet-tinged above, inner phyllaries .-

branous, oblong, 5.0=8.5 nm long, 1l.4=4 mm wide, scute to rounded. iays



Ll=1/4, yrllow or orange-ycllow, lamina 7.5=17 za long, 3-0 1 wide,

tuve 2,5=3.5 um long. lidamc florets 30=117, ycilow, 5.U=7.0 nn long,
throat campanulate, ¢4.2-0 11 long, L.U=2,0 nm wide, lobes U.u=1,1 mm log .
Anther thecae trown, 2.U=2.7 wn long, appendage U.4=0.6 mm long. Utyle
branches 1,v-3.% i long, apprndage 2, 6~1.0 nnm long. lales o=/ nm

long, V.o=1.1 mn wide ms folded, apex often violet-tinged. Lisc achenes
broally cuneate, 2-awned, body 2.5-) 2.8=5.0 mm long, 1.2-2.0 mm wide,
glabrate or puberulent above, awns l.55.J nm long, occasionally
red-violet tipped, nargine somelimes almomt winglike, pappus squanellae
reduced to a ciliate fringe or none. iay achenes 3-awned, body 2.5=4.5
mm long, 1.73=2.4 nu wide, glabrate, awn adaxial; 1,0-3.7 nm long, other-
wigs: &85 in disc. Leceptacie low=-convex, noedsides, hillgides, wood edges,
in oak, oak-juniper, oak-pine and grassland regions. rxtreme southeasti-
ern Arivona and northern Sierra iadre Occidenial in northwestern .exico,

at altitudes from 1000-2700 (=3000,; m, Llooming June to Uctober,

belected specimnns:
FFX 100 CHIHUAHUA: 16 mi W of Santa buenaventura, alt. 7500 ft, 31

Aug 1475, Becker & Olpen 43 (NY), 67 mi ¥ of .a Junta on iex 16 (Km 50),

alt, 7800 ft, 31 Aug 1475, Lecker & Olsen 44 (NY). Guasaremos, Kio iayo,

26 Aug 1436, Gentxry 2468 (F,GH,k,ikXU,n0,5,0C,US). iajalca, 18-20 Aug

1935, Lebueur 155 (CAS,DS,F,GH,K,i0,PH,T2X(2),UC). hocky hills near
Chihuahua, 2y Aug, 2y Sept 1885, Pringle 34y (B, Bk ,F,G,GH K, LL,ICH(2),
WY\ 2),P4 ), H(3) ,koa(2),US(3),W,WU), Sierra tiadres near cColonia Garcia,

elt. 7500 ft, 4 Aug 18359, Townsend & DBarber 219 (F,G,GH,K,NICH,NY,PH,KSA,

Ur,Us). carretas, near Sonora border, mun, Janos, alt. 4800 ft, 26-28
Aug 1435, White 2600 (GH,MEXU,MICH), SONCRA: Curohui, Hio Mayo water-

shed, alt, 400-1000 m, 25 Aug 157, Arguelles 149 (GH,LL,US). Alamos, 25



iar to O Apr 16,0, Palmer 362 (GH,US). Yecora, 3 Aug 1570, Pennington

no. 111 of 1,70 \TtX). Calon de Huepari, li of Aribabi, alt. 4300 ft,
2~ Sept 1y3y, White 2630 (GH,iICH). CeRon de las Lstacas, 30 July 1y4o,

White 3072a i 1CH), White 3udy (MicH). callon de Bavispe, 11-14 Aug 1940,

White 3250 (GH,riXU,1.10H), #1 hancho del hoble, ki, of il Tigre, alt.
6O00 ft, 2-13 Sept 1941, White 4333 (GH,Li(2/,iICH,PH). UNIIYD STATRS
ARIZONA: Huachuca l.ts., Coronado National ,onument, i.onteguma lanyon,

ait. Lo/0 m, O Sept 1ly74, becker & Cronquist 1 (NY). Patagonia its.,

20 km i of Hogales, alt. 1700 m, 6 Sept 1,74, Becker & Cronquist 2 (NY,.

Cochise Co., Ft. Huachuca, Huachuca Canyon, alt, 8000 ft, 30 Aug 1575,

Becker & Olsen 42 (NY)., Canta (rug Co,, Hogales to liuby, 25 Aug 1940,

Kearney & Peebles 14360 (LL,US). Huachuca [.ts., Aug 1682, iemmon 374

(F,G,P,UC,US 2) ). Santa Crue Co., % mi LW of Patagonia, 26 Aug 1471,

Pinkava el &l. 806 (LliCB). Cochise Co., 2.3 mi b of ‘iurkey Ureek, croe-
sing Chiricahua i.ts., 27 Aug 1,71, Pinkava et al. 874 (bNCB). Pima Co.,
Florida Canyon, Canta lita [.ts., alt., 5000 ft, 18 Aug 1¥33, Shreve 6330

QI

asianthaea podocephala, a yellow-rayed herbaceous perennial common

on both slopes of the northern Sierra .adre Occldental, is nost closely
related to the central iexican iL. palmeri. Aside from range, L. podo-

cepaala is distinguished from L. paimeri by & number of morphological

characters, as discuased under L. palmeri. L. podocephala is more uni-
fory. morphologically than is itm southern relative, ‘the disc achenes of

L, podocephala are of interest in that both margins are someiimes drawn

out into thin, sonewhat winglike, edges.

11. imsianthaea auree U. Don) K. Becker, comb., nov, Wedelia 7 aurea




i». Don, Bot., lag. t. 3384, 1835, leclesia aurea Haf,, M1, Tellur.

pt. 2:41, 1876, Verbesina aurea (I', "on) I'C,, Prodr. 5:613, 1o30.

Zexnmenia auree \l'. lon, L, & M., Gen., P1, 2:371, 1873, TYP ¢ MlX1-

10e ilort. Larcl., (HOLOTYIY ¢ K(herb. look. }; Fragment and photo:s K
Yhotos: GH,UL; Uracing of vot. irag., plate 7 3334: GH; ISUIYPI G K

therb, penth. ).

Verbesina tuberosa rleti, Ann. Haturh. Hofrus. Wien -:301, 184,

TYIE 2 beX1eOr Schmity 24 (HOLUTYPi.g Wy 150TYPR: GH ),

Perennials from & woody caudex usually producing seceveral small
fleshy-tuberous rootstocks underground, occasionally stoloniferous,
usually unbranched above, U, 1u-0,00 m high; young sters white-strigose
and goietinue also sparsely hispid, or hispid to vilicus~canescent,
vraves opposlite or rerely ternate, often becoming alternate above,
usually 3-5 pairs per stek; petiole 0=, 1-2 (-~3.5) mm long, white-
stripose to hirsute; blade firm, oldest leaves often very small, or-
bicular and obtuse, n@in cauline leaves lance-ovate, or narrowly lanceo~
late, varying to linear-oblong and elliptic, (1.0U-,; 2,0-7 (-7.5) cm long,
0.3-3 cnm wide, acute to obtuse, cuneate to rounded or subcordate at
base, acabrous and hispid alove, appressed white-hirsute, especially
along veins, beiow, margin denticulate-mucronulate, shallowly serrate,
merrate, or occasionally coarsely serrate, triplinerved, usually with an
additional peir of atrong secondary veins several mm above base. In-
florescence {1 = 29 3-5 -hetded, terminal, often esubtended by 1-2 small,
alternate peduncular bracts. Peduncles 0.7-16 cm long, slender to stout,
white-atrigose or hirsute; heads 2-3 {(=3.5) cm wide mcross extended rays.

Involucre hemimpherical to occasionally broadly campanulate, 0.5=0.4 cm



high, (0.06=) 0,8=1.4 \~1.3) cm wide, phyllaries in 2-3 series, sub-
equal., Outer phyllaries indurmte below, herbmceous, occasionally
spreading, and usually rigid above, ovate, suborbicular, elliptic, or
occasionally lanceolate, (4,5, 5=/ nm long, (2=} 3=u un wide, obtuse
and nucronate to occasionally short-acute, often with red-violet tipsa,
whiteestrigose to white-hispid dorsally, inner phyllaries menbranous,
ovate-oblong to lance-ovate, 5~7.73 mm long, (l.5) 1.%=3 mn wide, acute
and usually violet-tinged above. .iays O~11 (~15), yellow or orange-
yellow, lamina 0.83=1.7 mm long, {(3-) 4=7 mm wide, tube 2.0U~2.6 mm long.
Disc florets 25~40 (-ca. lO0), orange-yellow, 5.7-8.0 mm long, throat
campmnulate to narrowly campanulate, 57 mm long, i.5=2.1 mm wide, lobes
(0.7=) 0.7=1,5 mm long. Anther thecae Lrown or dark bwrown, 1,,-2,6 nm
long, appendase U,6=1.0 rm long. Ctyle branches 1.7-2.7 um long, ap=-
pendage 0. 51,0 rnm long. itmles 5/ mm long, U.7=1,2 mn wide as folded,
exgerted 1-5 mm from heads. [!isc achenes Lroadly cuneate, 2« or 3- awned,
body 2.5=7.5 mm long, 1.2=-2.0 mm wide, usually brown-gland-dotted,
hispidulous or glabrate, awne 2-4.5 mm long (adaxial longest,, adaxial
nargin usually with winglike edge to 0,5 nm wide, pappus squameliae none.
kay achenes triquetrous or rarely L-angled, 3or rarely 4-awned, body
{2.3=} 2,=3.5 nm long, 1.3-2.0 1m1 wide, hispidulous to glairate, awns
0.5-2.5 mm long, pappus squareliae none, heceptacle convex. ieadows, hill-
sides, in oak, pine-oak forest and grassiand regions. Central Transverse
Yelcanic Belt an¢ in Ulerra [adre Uriental in [exico, at altitudes from

18002800 n. Blooming July to November.

Selectrd specimens:
[FX100s FibiiAL ©iSTH1CT: 3 km SW of santa FE, alt. 2650 n, 6 Gct

1768, ligedowski 263708 (LG ,rNCB,LL,M1CH,1SC,H5A ). GUANAJUATU: Ca. 8 ki




. of Vanta iosa, alt. ca, 2400 m, lu Hov 1,70, ..cVaugh 24140 (LU,

wLCH). HLIDALGO: .ena Otation, alt. B0OOU i, 26 Aug 1405, Pringie 13582

\ !, CAS ,GH, LL,MICH,S,US ), JALISCO: ias Vidrieras, 11 FPlatanar, San rartfn
de Lolanos, alt. 2450 m, s Sept 196G, pfeg i, Y10 (WicH). 2 kn 1 of
Tapalpe, <a., 1J°57° L, 1o3°45 W, all. ca. 2000 1, 5,0,7 Aug luod,

altis ct oal., Y04 ({:XU, IuH,utx, U, Along; vex 5, ca. 17 mi Nw of ‘iequl a,
o Aug 1260, adng 3003 (10,ls XU, I NY IR Y, Ui, 00 ), Hear ki 50, road

frou sapotlanejo, ca. 7 1l Wil of wototian, alt, ca, 1600 n, 2% Aug

1255, ..cVaugh 17200  (cdiCe,siGi,HY,U5 ), sase of Cerro Viejo, near

cuyutlan, alt, 1200 @, 14 Awg 1270, hgedowski 27475 (DU,bNCHB,LCH),

SUTAT OF iDXIcU: Aleng lex 15, ca. 4 mi W of Toluca, 3 Aug 160, King
3584 1 LcH,HY ). San Geronimo, Villa del srbon, alt. 2000 m, 30 Aug
057, tatude 20240 (iLXU,NY ). Sierra de Alcaparrosa, near 'iepotgot-

Lan, lo Aug 1Y5y, Paray 2435 i NUB,MEYU), Flor de iaria, alt. 8uwo f't,

4 sept 1oy0, Pringle 3239 (i,!,CAL,1G,F,G,GH, K, LL, M, MEXU, NICH, MO, MSC  HY,
Pl2), i, 04,0, U0,U0,W,WL), cerro de la crue, 5 km NW of epotgotlan,

alt, 2400 .., 27 July 1,74, agedowski 31970 (nlwbj. ..iCHUACAN: N of Loma

del Zapote, near .orelia, alt, 1900 m, 4 Aug 1710, Arsdne 554 (B,BN,F,
(3, GH,rlO,NY,F,U3), 6 kin WOW of Jacona, ca. 1v"54* N, 102°22' W, alt, c=m.
2000 m, 2y July lyov, sltie et al, 527 (10AU,iLICH,ThX ). GAN LULS rOTQSis

19J1, d'Aoust 357 (P), 403 (P(2)), 404 (P), 44 (P), s.n. (P(3)).

One of the yellow-reyed perennial herbs, lasianthasa aurea is most

common in central l.exice. It is an isolated nember of the genus, and is
distinctive in its pmles, which are exserted from the heads before and
during anthesis. L. aurea shows much variability in leaf shape, pubescence,
head sige, and shape of outer phyllaries. Plants from San Luils Potosi, near

the NF limit of ite range, are notable for their small leuves (1-2 cm loHg)

with coarmely serrste nargins, and their spreading pubescence.



Fxcluded Specles

.Asiantherea nowickeana D'Arcy. Phytologia 10:6, 1)76. TYFL1 PANAMA:

along headwaters of the iilo Cumsi, Luke et al., 3632 (HOLOTYPL:

M0 1 ). 'this species is known only from the type, which posesses
achenes (mature ?, that are not Lasianthoid in character. Al-
though unwinged, the achenes examined do not exhibit the character-

istic ventral edge nor the stout awns of jasilanthaca. Furthermore,

some achenes poses8s only one awn, a condition not obsexved in

wasianthaea. lintil the taxon is better known, a position in or

near wedelia Jacq., is suggested,
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"l2 (a)p hlod (.

ownllen 2542 (la,.

raylor 4306 (la),

Tejada ¥+ (layjp 50 |\ 1a ).

Templeton 7147 {6c7~=7)3 7162 \6b); 7190 (6b); 7537 (2)3 7738 (3b)y
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PR

rorres v, 0 (lmj; 203 (lay.

torrcy s.n. {la),
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Index to Synonymy

w. Aurea (., Lon, k. vecker

o. ceanothifolia (Willd,) K. becker

L. ceanothifolia (Willd.) K, Becker var. ceanothifolia

1., ceanothifolia (willd, ) k. becker var. gracilis (W. W. Jones) K, beckour

. ceanothifolia (Willd., K. lecker var. gradata (Blake,; i, Becker

L. cemnothifoliam (Willd.) K. Decker var. verbenifolia (DC,) K. Becker

L. crocea (A, Gray, k. Becker

A

L. fruticoma (u.,; K. Becker

L. fruticosa (1.) K. Becker var. fruticosa
. fruticosa (L., K. Becker var. aggregata (Blake) K. Decker

L. fruticoea (u.) K. Becker var. alamosana (liose; h. becker



T [ [

I

It

It

fruticosa (L.} K.
fruticosa (L.) K.
fruticosa (L., K.

helianthoides L.

helianthoides DC,

helianthoides DC,

Becker var. fasclculata (DC.} K. Becker

vecker var. michoacana (Biake) K. becker

becher var. occidentalis K. HBecker

var. hellanthoides

VAY. naxgri:,::nse K. becker

macrocephala (Hemsl., K. Becker

nowickeana L'Arcy = Wedella 7 &sp.

palmerl (Greenm., K. Hecker

podocephala (A, Gray, K., Becker

scemannii (A. Gray) K. Becker

squarrosa (Greenm.) K. Becker

zinnicides (Hemel.) K. Becker

il L



Diatribution iaps

Ilndex to 1aps

Species rap Number
L. aurea o
i, ceanothifolia 4
L. crocea Z
u, fruticosa 1
L. helianthoides 3
L, macrocephala ¥
L., palmeri 0
L. podoccphaia O
L. sesmannii 2
L. sguarrosa 3

L. ginnioides 5
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Map 3

helianthoides
var. hellanthoides V¥

var. nayaritense A
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Map 4

L. ceanothifolia

. ceanothifolia
gracilis
gdata
verbenifolia
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