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I - Introduction

The family Boraginaceae s.l., to which the genus Cordia

belongs, comprises some 100 genera and includes ca. 2000 species

(Willis, 1973; Cronquist, 1983) with a more or less cosmopolitan

distribution.

Bentham & Hooker (1876) divided the Boraginaceae in to four

tribes based primarily on the characteristics of the style and ovary:

(1) Cordieae (style terminal, four-branched with each arm

terminating in a clavate or capitate stigma; ovary unlobed);

(2) Ehretieae (style terminal or lateral, stigma 4-lobed or bifid);

(3) HeZiotropieae (style terminal or lateral, stigma 4-lobed,

elongate with a subapical depression, ovary unlobed); (4) Borageae

(style gynobasic, stigma truncate or capitate, ovary distinctly

4-lobed).

Subsequently, these tribes were elevated to the category of

subfamily by GUrke (1897, in Engler & Prantl, Die NatUrlichen

Pflanzenfamilien): (1) Cordioideae, (2) Ehretioideae: (3) Heliotropoideae

and (4) Boraginoideae. This treatment of the family Boraginaceae was

followed by Rendle (1925), Lawrence (1951) and Cronquist (1983).

Hutchinson (1959), combined Cordioideae and Ehretioideae in a

distinct (largely woody) family Ehretiaceae with the remaining

subfamilies comprising the (largely herbaceous) Boraginaceae s.str.

The treatment by GUrke (1897), however, has been more widely accepted,

with the genus Cordia aligned with PatagonuZa and Au~ema under the
subfamily Cordioideae.

The genus Cordia is particularly well represented in the large

area of South America delimited by the Federal Republic of Brazil

(some 65 species are recognised in the present revision, i.e. ca. one

quarter of the total number of species in the whole genus).
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The treatment of Cordia by Fresenius (1857) for von Martius'

Flora Brasiliensis was unfortunate in being based in large part on

a rather infelicitous view of the genus by De Candolle (1845) so

that although this has been the standard taxonomic work for Cordia

in Brazil, it suffers from many deficiencies. Of great value are

the taxonomic studies by Johnston (1930-1956) which provided lucid

accounts of the infrageneric taxa and species limits (see sect. II

for detailed discussion). However, these accounts by Johnston are

based on regional areas and extended over a period of 2S years during

which this author changed his view of the taxonomy of generic,

sectional and specific delimitations. The revision by Johnston (1930)

consists the last treatment of the genus for part of Brazil, and thus

there is no modern taxonomic account for Cordia for this country. It

is this deficiency which the present study attempts to remedy.

The present revision is restricted to the Brazilian species of

Cordia, but a view of the genus as a whole, in particular the status

of infrageneric categories has also been evaluated.

Accompanying a formal revision based on external morphology,

a palynological study of a number of species of the genus is

provided, and also a discussion of the reproductive biology of some

species, particularly with regard to the occurrence of heterostyly.

The entire genus Cordia presents many interesting aspects

such as its diverse morphological features of habit, inflorescence

pattern, flowers and fruits; the reproductive biology with

heterostyly presumably evolving towards dioecy in many species and

perhaps a high level of polyploidy.
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II - HISTORICAL

I - Early taxonomic history.

The name Cordia was originally employed by Plumier (1703)

for a plant described from the West Indies. Linnaeus (1737) in

Hortus Cliffortianus and in the first edition of Genera Plantarum

accepted the genus Cordia as recognised by Plumier (1703) and cited

the name Sebestena, attributed to Dillenius, as a synonym.

Subsequently, Linnaeus (1753) in Species Plantarum (ed. 1),

listed under cordia three species: C. myxa, C. sebestena and

C. gZabra. With the fifth edition of Genera Plantarum (which is

the starting point for generic nomenclature), Linnaeus (1754) provided

the generic characteristics for Cordia Plum. (as it is cited);

Sebestena Dill., again appeared as a synonym.

A contemporary botanist of Linnaeus, Browne (1756), in his

studies of the Jamaican plants, in addition to recording Cordia L.

for the island, described three new genera, CoZZococus, Gerascanthus

and Varronia. Under the genus Varronia, Browne (1756) recognised the

species Lan_tana "foUis al ternie, fZoribus eorumboeie" of Linnaeus.

Gerascanthu8 and CoZZOCOCU8 were almost immediately incorporated into

Cordia by Linnaeus (1759, 1762), as C. gerascanthu8 and C. coZZococus,

respectively and curiously, Linnaeus replaced his former epithet

c. gLabra by C. coZZOCOCU8 in doing so. Varronia, however, continued

to be treated as distinct from Cordia by Linnaeus (1759, 1762) and.

several subsequent authors.

During subsequent years, several authors such as Jacquin (1760,

1763), Aublet (177S) and Lamarck (1791) continued to recognise Cordia

and Varronia as two distinct genera and added new species from West

Indies and South America to each.

Ruiz & Pavon (1794) intlJduced the genus Cerdana to include
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the species Cerdana alUodora. Although the name Cerdana appeared

under Cordia in the account of Kunth (1818) and Chamisso (1833)

these authors did not transfer the binomial Cerdana aUiodora to

Cordia and it was Oken (1841) who effectively made the transfer by

using the epithet Cordia alliodora (R. & P.) Oken (fide Johnston, 1950).

A monograph of Varronia was presented by Desvaux (1808), who

assembled 27 species in this taxon, ten of which were new. In this

comprehensive work Desvaux (180S) followed Browne (1756), and

divided the species in three groups according to the type of

inflorescence viz. (I) "Flores spicati" (2) "Flores capitati" and

also (3) "Flores cymosi ".

Brown (1810) was the first author to recognise the relationship

between Cordia and Varronia. He pointed out the common characteristics

shared by these taxa: ovary with four ovules, style dichotomous and

plicate co1y1edons. Probably influenced by this view, Kunth (1818)

and Roemer & Schultes (1819) treated Varronia as a section under

Cordia, and these authors provided the first comprehensive account of

the genus Cordia.

Thus, Kunth (1818) divided the species of Cordia in four

sections, based primarily on the nature of the inflorescence, calyx

teeth and pilosity of the corolla mouth; (1) Sebestenae: inflorescence

corymbose and paniculate, calyx teeth acute and corolla mouth

'glabrous - comprising the single species C. sebestena; (2) Cordia

verae: inflorescence always corymbose, calyx teeth acute, corolla

mouth hairy - with six species; (3) Varroniae: ~nflorescence spicate,

calyx teeth acute, corolla mouth hairy; (4) DasycephaZae:

inflorescence capitate, calyx teeth subulate-setaceous, corolla

mouth hairy. The sect. Varroniae was subdivided into (a) spike

elongate - with ten species and (b) spike globose - with nine species,
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recalling the original classification of Browne (I756) and Desvaux

(1808).

In a parallel classification, Roemer and Schultes (1819)

recognized 67 species of Cordia, which they separated into three

sections in a slightly different way from Kunth (ISIS):
(1) sect. "Cordia genuina" with 39 species, included all but one

of the species not allied to Varronia; (2) sect. Varronia, which

was strictly based on Desvaux (1808); and a new monospecific section,

Cerdanae, with C. cerdana (R. & P.) R. & S.

Sprengel, (IS25) enlarged the genus Cordia, and listed some 72
species distributed in just two· sections: Cordia verae and Varronia.

He did not accept the monotypic sections Sebestenae of Kunth (181S)
or Cerdanae of Roemer & Schultes (1819).

In his Flora F1uminensisfVe110zo (1829) re-established Varronia

as a distinct genus rrom Cordia and also described the genus Cordiada

with the single species Cordiada trichotoma. However, Vellozo

(1829) based his new genus on an abnormal specimen, with the style

composed of six stigmas. The species Cordiada trichotoma was,

subsequent~y, transferred to Cordia by Steude1 (1840).

Chamisso (1829, 1830, 1833), in a series of papers, described

a number of new Brazilian species of Cordia based on the material

collected by Sel10w. The major, contribution of Chamisso (1829) was

to segregate the species in groups (although the actual infra-

generic rank is not clearly stated) as (I) "Cal.yce decemstriato" to

comprise those taxa allied to the modern concept of sect. Gerascanthus

(Browne) Don (1837), except for one species, C. grandis (presently a

synonym under C. ta-iohootada DC. of sect. Myxa) and (2) "Cal.yae laevi"

which was subidivided as (A) "Fl.ores aymoso-paniaul.ati" and

on "Flores qlomeoulatn. vel. spiaati". The first group was further
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subdivided into: Macranthae, to include species with large flowers

and Micranthae, those with small flowers. The latter groups more

or less correspond to sect. Cordia and sect. Myxa sensu Johnston

(1930, 1951). The group "Flores glomerulati vel capitati"

comprised species allied to sect. Varronia. Later, Chamisso (1930)

treated Gerasc._anthus and Varronia as two subgenera of Cordia.

The account of Cordia by Don (1837), which was probably

influenced by Chamisso, recorded some 130 species in a World-wide

treatment. Basically he recognised four sections: Sebestenae, to

iriclude the species with a loose inflorescence and large flowers;

Micranthae, similar to the preceding group but with smaller flowers;

Gerascanthus, characterised by species with ten-ribbed calyx, large

flowers and corymbose inflorescence and Varronia. The section

Gerascanthus as recognised by Don was fairly homogeneous and with

the exclusion of just a few species provides the basis for the

modern concept of this group.

In Genera Plantarum, Endlicher (1839), provided only a sketch

of the subgeneric rank of the genus, introducing the name MYxa for

a subsection under section Sebestena.

De Candolle (1845) with the Prodromus provided the most

detailed account of the genus Cordia until Johnston's recent studies.

De Candolle much enlarged' the genus to comprise 175 species which

were classified into seven sections. The recognition by De Candolle

of the marcescent corolla of the species included in sect. Gerascanthus

consolidated the concept of this section. The new sections
•Rbbdocalyx, with a single species - C. elaegnoides and Physoclada,

with three species (presently reduced to one) have been accepted

unaltered by recent authors. Another section introduced by

De Candolle was PiZioordia. This section was expanded by Johnston
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(1930) to include a number of New World species which had been

classified by De Candolle in sect. Myxa, subsection Laxiflorae.

In sect. Sebestenoides, De Candolle included 12 species, which fall

more or less into the sect. Cordia sensu Johnston (1930). In his

large sect. MYxa, De Candolle assembled all the small-flowered

species, in which he also included those belonging to the by now

traditional Varronia group. This sect. MYxa was organised by

De Candolle in four subsections defined according to the nature of

the inflorescence: (1) Laxiflorae; (2) Spiaaeformis; (3) sutapitatae;

(4) Dasyaephala. In another new sect. Cordiopsis, De Candolle

assigned two species, C. parvifolia DC. and C. mirabiliflora A.DC.,
~

which are currently referred to Rabdocalyx and Varronia respectively.

Curiously, De Candolle applied the name Varronia for a generic

concept which differs completely from all previous and subsequent

authors, with the exception of GUrke (1897), who simply adopted his

treatment. De Candolle included three species in his genus Varronia:

(1) V. calyptrata, a synonym of C. dentata of sect. Pilicordia

(Johnston, 1940); (2) V. rotundifolia and (3) V. abyssinica, both of

which are ~urrently treated as members of sect. MYxa sensu Johnston.

The account of the genus Cordia in Martius' Flora Brasiliensis

was provided by Fresenius (1857), who accepted 66 species in Brazil.

The infrageneric taxa recognised by Fresenius differed from

De Candolle (1845) (on whose work his account is largely based)

with regard to the establishment of a new sect.•Corymbiformes. to

include the species previously treated by De Cando1le in sect. MYxa.

subsect. £axiflorae (of sect. MYxa), and sect. Sebestenoides;

Fresenius also elevated De Candolle's subsect. spiaaeformis,

Subaapitatae and Dasycephalae (of sect. MYxa) to sections. Warming

(1867) in his study of Central Brazilian flora strictly followed
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Fresenius (1857) with regard to sectional and subsectional treatment

of Cordia.

Bentham & Hooker (1876) only provided a very brief account of

Cordia. Their important contribution was to discuss the validity of

some genera which had been proposed by earlier authors which they

suggested were not distinguishable from Cordia. Among these are

Varronia Browne and Varronia sensu De Candolle, Gerasaanthus Browne,

Hemigynia Griff., Gynaion A.DC., Macria Ten., PZethostephia Miers,

Paradigma Miers, BoreZia Neck., Firensia Neck. and MacieZia Vand.

In fact, most of these generic names have been transferred to Cordia

and accepted as such by all subsequent authors, with the exception

of Varronia Browne and Gerasaanthus Browne which have continued to

be subject to differences of opinion as to whether they are best

treated at distinct generic rank or as infrageneric taxa within

Cordia.
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II - Johnston and his treatment of Co~dia s.l.

Any present day study of Co~dia has to be undertaken with

reference to the impressive series of papers by Ivan Johnston (1930,

1935a,b, 1937, 1940, 1948, 1949a,b, 1950, 1951 & 1956) which have so

greatly contributed to our understanding of this large genus of

Baraqinaeeae.

Johnston (1930) in his first work on the Cordias from Brazil,

Uruguay, Paraguay and Argentina - perhaps the most comprehensive of

his papers on the genus - created section Euco~dia, re-established

sect. V~~onia, and partially or completely redefined the sections

previously proposed for the genus Cordia (Gerascanthus, Pilico~dia,

PhysooZada, CaZypt~aoo~dia and Rhabdooalyx). To do this he made use

of a larger number of attributes such as fruits, nature of

inflorescence, corolla and calyx shape, size and persistence. These

sectional concepts presented by Johnston (1930), at least for the

Brazilian species, brought together related taxa and thus delimited

very natural assemblages. In this paper Johnston accounted for 50

species (four of them new) for the area under review, and recognised

8 sections which were characterised as follows:

1. Sect. Gerasoanthus: corolla marcescentj fruits ellipsoidal, with

fiber-bearing chartaceous walls, completely and closely invested

by the calyx and dispersed still enclosed in it.

2. Sect. RhabdooaZyx: corolla marcescent; fruits conic-ovoid ,

with bony walls, only loosely and partially enclosed by the calyx

and dispersed naked.
3. Sect. Varronia:'flowers in spikes, heads or glomerules, rarely

in small open cymes; corolla withering after anthesis; fruits

small (3-4 mm), partially or completely invested by the calyx.
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4. Sect. Eucordia: flowers in panicles; corolla large (1.5-6.5 cm)

withering after anthesis; calyx markedly accrescent, partially

or completely investing the large fruit (6-16 mm).

5. Sect. CaZyptracordia: flowers in panicles; corolla small

(5-15 mm), withering after anthesis, funnelform, lobes broader

than long, emarginate; calyx 3-5-toothed, usually irregularly

circumscissile at the apex, in fruiting becoming explanate

scarcely accrescent, not investing the fruit.

6. Sect. PhysocZada: similar to CaZyptracordia but differing in

corolla salverform, lobes commonly longer than broad, apex

rounded; stem with conspicuous subnodal swelling (ant-domatia);

calyx irregularly ruptured by the corolla.

7. Sect. PiZicordia: similar to CaZyptrocordia and PhysocZada but

lacking the subnodal swelling and calyx opening by 3-5 more or

less regular teeth lobes.

8. Sect. MYxa: this section was not treated by Johnston (1930},

since this paper was concerned only with the New World species

of Brazil, Paraguay, Uruguay and Argentina. Johnston at that

time r~garded this section as restricted to the Old World, but

pointed out that sect. MYxa was closely related to sect. PiZicordia.

A c~temporary of Johnston, Friesen (1933), in his only paper

on Cordia, proposed a completely different view of this taxon. In

the first place, he argued that the name Cordia was illegitimate

and therefore should be rejected, on the grounds that the illustration

by Plumier on which Linnaeus based the description of the genus did

not represent a Cordia species but rather a member of the Loganiaceae.

In addition to this, Friesen desmembered the traditional genus Cordia

into some ten segregate genera.
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Johnston (1935a), in frank disagreement with Friesen (1933),

investigated the manuscript and illustrations of Plumier and reached

a completely different conclusion with regard to the suggested

illegitimacy of the genus Cordia. In a lengthy discussion Johnston

(lac. cit.), argued lucidly that the plant illustrated by Plumier,

although inaccurate in some details (e.g. number of locules of the

ovary) was intended to represent C. sebestena, the type species of

Cordia. Johnston (1935a) also did not accept any of the segregate

genera proposed by Friesen (1933), a view also taken by all

subsequent authors. In this paper, which consisted of a revision of

the Boraginaceae of Northeastern South America (i.e. British and

French Guianas, Surinam and adjacent parts of Brazil), Johnston

(1935a) also described six new species of Cordia from a total of 24

taxa for the genus from this area. Subsequently, Johnston (1935b,

1937) added, respectively, six and three new species of Cordia from

Brazil, Peru, Bolivia and Guatemala.

In his account of Cordia sect. Pi~iaordia from Mexico and
Central America, Johnston (1940) recorded 19 species (nine new species).

He also provided some observations on the presence of dioecy and

heterostyly in the genus and pointed out that heterostyly was common

among the American Cardias, prevailing in those speciez with funnelform

and salverform corollas, but that monomorphic condition predominated

in sect. PiZiaordia and in true "sma ll+fl.owered" Varronias.

Two additional new Mexican species of sect. Varronia were

described by Johnston (1948) and in the following year (Johnston,

1949a,b), in two separate papers, he revised the Mexican-Central

American sect. Varronia and the Cordias of Southern West Indies,

respectively. Subsequently, Johnston (1950) presented a revision

of sect. Gerasaanthus from Mexico and Central America in which he
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described another five new species for this section.

In the treatment of Cordia from E. Asia, Johnston (1951)

proposed the fusion of the previously recognised sect. PiZicordia

with sect. MYxa and also suggested that C. sebestena and allies

should be elevated to distinct generic status. In his last paper

on Cordia Johnston (J956) published another additional five new

species from America and Asia.

All of these papers by Johnston on the genus Cordia which

were an integrated part of his additional studies on the family

Boraginaceae not only greatly contributed to the enlargment of the

genus (ca. 43 new species were described). Most importantly,

Johnston redefined the limits of many obscure species. In order to

do this he diligently traced the type specimens of the majority of

the taxa involved in his studies, which provided him with a firm

basis to recognise both new taxa and also to consign many names to

synonymy. Furthermore, he also provided a key to the identification

of the species in each area studied together with discussions on the

affinities of each taxon in question. His works are also invaluable

in providing, when necessary, a detailed analysis of the typification

and/or nomenclature of various taxa, as is also the list of material

examined for each species which was usually given together with

citation of the type specimen.

However, as a natural consequence of dealing with such a

large and complicated genus, Johnston in many cases did not manage

to fully resolve all taxonomic problems. For example, the trio

C. curassavica/C. macrostachya/C. verbenaaea was first treated by
&

him (Johnston, 1930) as distinct species. In'subsequent paper

Johnston (1935a) argued that C. verbenacea should, perhaps, be

regarded as a mere form of C. macrostachya and eventually in 1949
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he treated this latter species as a synonym of C. curassavica,

without any comment on C. vevbenacea,

In other cases, Johnston had to arbitrarily decide on species

limits for taxa for which he either had insufficient material or

could not resolve the variation pattern. For example, for the

species C. inornata Johnst., C. hintoni Johnst. and C. subveZutina

Johnst. Johnston (1940) commented "These three plants of western

Mexico agree in habit and gross aspect and differ chiefly ~n

pubescence. Perhaps they may represent forms of a single species".

Conversely, in relation to C. oaxacana DC. (sect. VaPronia) he

cautiously pointed out that "specimens referred to it are rather

diverse in appearance, but until more collections of it (he had seen

some 13 exsicata) are accumulated and more is learned of its

behaviour in the wild, I believe it had best be given the broad

definition here accepted".

During the twenty odd years of progress with his studies on

the genus, Johnston inevitably changed some of original taxonomic

ideas, either at the specific (e.g. C. poZycephaLa, C. guazumaefoZia

see discussion under these taxa) and at the sectional level, firstly

merging the monotypic sect. PhysocZada (and apparently sect.

CaZptracordia) in sect. PiZicordia (Johnston, ]935a, ]940) and

subsequently joining this latter section with sect. MYxa (Johnston,

]951). In addition, as mentioned previously, Johnston (1951) also

proposed to segregate C. sebestena and unspecified "allies" in a

distinct genus, but simply with the comment: "C. sebestena and

allies is a small group of West Indies species, aberrant to Cordia

as a whole, which should be treated as generically distinct".

However, since such a move would split off the type species

from the genus Cordia, Johnston (1951) proposed that C. myxa should
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be considered insteadlC. sebestena as the type of the genus.

This proposition was based on the fact that Cordia myxa was the

first epithet mentioned in Species Plantarum and probably the

Cordia species which was most well known by Linnaeus (1753).

Johnston (l930) pointed out that sect. Varronia was "a

polymorphous group but evidently a natural one and because of the

large number of species, their variability and their indefiniteness

probably the most perplexing and poorly understood in the entire

genus".

Thus, the comprehensive studies by Johnston provide the back

cloth against which the present study of the Brazilian representatives

of the genus Cordia, with particular emphasis on the Varronia group,

was based.



111- TAXONOUIC PAPJ~ME'I'EHS IN COnDIA
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Cytology

Comparatively few species of Cordia (some 17 out of 250)

have published chromosome numbers. Britton (1951), in his pioneer

cytological study of the family Boraginaceae, was the first author

to report the chromosome number of nine species of Cordia:

C. gtabra Cham. (2n=28)~ C. alba R. & S., C. angiocarpa Rich.,

C. boissieri A.DC., C. leucosebestena Griseb. and C. sebestena L.

(2n=32); C. alZiodora (R. & P.) Oken and C. rothii (2n=72);

C. tremuZa Griseb. (2n=80). Britton suggested that polyploidy

was of frequent occurrence in the genus for which he proposed a

base number of x = 8.

Further progress was slow Slnce Federov (1969) reported the

counts by Britton (1951) and only one additional species,

C. waZZichi G.Don (2n=42) by Gajapathy (1962). Bhattacharya (1968),

studied the chromosomes of C. sebestena, confirming the count by

Britton (1951) and reporting for the first time for C. aubZetii DC.

(2n=36). Mehra & Gill (1968) published the chromosome number for

C. diahotoma Forst. (2n=48) and Bedi (1979) for C. cyZindrostachya

R. & S. (n=18).

Bawa (1973) enlarged the chromosome count records for

Cordia and provided data for the following species: C. aoZZoaoaaa L.,

C. panamensis Riley, C. inermis (Mill.) Johnst. with n=14; C. dentata

Poir. n=24 and C. aZZiodora (R. & P.) Oken, n=15 (this latter count

in contrast to the one by Britton, 2n=72). These species have been

regarded as tetraploids and hexaploids (Bawa, loco cit.).

Table 1 shows the chromosome counts available for Cordia

species listed according to the section they have been assigned by

Johnston (1930, 1951).
The above picture confirms the view already stated by Britton
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(1951) and Bawa (1973), that there is a considerable variation

in chromosome number 1n Cordia. However, the data available are

still very meagre to attempt any interpretation based on

chromosome studies, with regard to the relationships among the

taxa included in Cordia, and a survey involving many species

assigned to different subgeneric categories is still very much a

desideratum. Such a study could greatly contribute to clarifyin~

relationships within the genus, and in particular it would be

interesting to see whether cytology broadly correlates with

palynological data.



1,

Table 1: Chromosome numbers for Cordia species arranged according to

the infrageneric classification of Johnston (1930, 1951).

n 2n
Sect. Eucordia

C. angiocarpa Rich. 32 Britton, 1951 Cuba
C. boissieri A.DC. 32 Britton, 1951 Mexico
C. leucosebestena Griseb. 32 Britton, 1951 Cuba
C. sebestena L. 32 Britton, 1951 w. Indies
C. glabra Cham. I 28 Britton, 1951 Brazil

Sect. Gerascanthus
C. alZiodora (R. & P.) Oken 72 Britton, 1951 Trap. America

15 Bawa, 1973

Sect. Myxa
C. collococca L. 14 Bawa, 1973 Central America
C. panamensis Riley 14 Bawa, 1973 Panama
c. dentata Pair. 14 Bawa, 1973 Central America
C. alba R. & S.2 32 Britton, 1951 Central America
C. rothii R. & s. 72 Britton, 1951 India
C. t2'el11ULa Gri seb. 3 80 Britton, 1951 w. Indies
c. dichotoma Forst. 48 Mehra & Gill, Eastern Asia
C. walZichi 42 Gajapathy, 1962 India

Sect. Varron~a

C. iner>mis ouu.: Johnst. 14 Bawa, 1973 Central America
C. aubletii DC. 36 Britton, 1951 Central America
c. cylindrostachya R. & s. 18 Bedi, 1979 Central America

1 C. gZabra Cham. • C. taguahyensis VeIl. (Johnston, 1930).
2 C. alba R. & S. = C. dentata Pair. (Johnston, 1949).
3 c. tremuZa Griseb. = C. obZiqua Willd. (Johnston, 1949).
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Anatomy

Metcalf & Chalk (1950) in their encyclopaedic Anatomy of the

Dicotyledons reviewed the scattered literature references to Copdia

anatomy. Their brief synopsis indicates the very variable leaf and

stem anatomy encountered in different Copdia species, and they

drew attention to the presence of conspicuous crystal inclusions 1n

leaf, stem cortex and pith, and wood parenchyma cells.

Gottwald (1983) reported a wood anatomical survey of 9S species

of Copdia and this study is of particular interest both for its

comprehensive scope, and also because the data are interpreted

against a framework of the infrageneric classification proposed by

Johnston (1930). The results obtained by him, summarised in Table 2,

confirmed the considerable variation in the anatomical structure of

the genus as pointed out by Metcalfe & Chalk (19S0).

Perhaps because of this great variability, Gottwald (lac. cit.)

put special emphasis on the taxonomic value of the crystalline

inclusions and stated that their configuration allowed one to almost

"redraw" the sections as accepted 6y Johnston (J930) as follows:
,

(I) presence of sandy crystals alone characterises sections Vapponia

Piliaopdia and PhysoaZada; (2) prismatic crystals alone occur in

sections RhabdoaaZyx, Gepasaanthus, MYxa and CaZyptpaaopdia; (3) the

remaining sect. Euaopdia is distinctive in having the two types

of inclusions (sand and prismatic crystals). Gottwald (lac. cit.)

illustrated diagramatically the distribution of the crystal

inclusions among the sections, and his diagram with slight changes

is presented overleaf.

The smaller circles attached to the larger ones represent

some anomalous departures encountered in various species vis-a-viS
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e.

EU~Ordia

III

Pilicordia

Gerascanthu.

sand crystal

'1111 prismatic crystal
sand and prismatic crystal

Fig. I. Distribution of crystal inclusions in the various sections

of Copdia L., after Gottwald (1983).

their respective sections as follows: (1) C. divepsifoLia, C. Lutea

C. hintoni' (sect. PiLioordia); (II) C. aspera, C. aurantiaoa,

C. diohotoma, C. maoLeodii, C. pLatythyrsa (sect. Myxa)j

(III) C. saZvifolia (sect. Varronia); (IV) C. goeZdiana (sect.

Ge~soanthus). Gottwald (1983) drew attention to the fact that

these deviating species were also exceptional within their sections

because of the distinctive characteristics of the flowers and fruits,

as noted by Johnston.
It is interesting to note the overlapping between sect. Myxa

and PiZiaordia (Fig. 1) represented by some seven species.

Although this fact was taken into consideration in relation to the
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Johnston's proposal to join these two sections, Gottwald (1983)

was of the opinion that they were better treated separately. He also

held the same conservative view with regard to the generic

circumscriptions and did not agree with the segregation of Cordia

in different genera as suggested by some previous authors (Friesen,

1933; Johnston, 1951 and Nowicke & Ridgway, 1973). Nevertheless,

Gottwald (loc. cit.) did not explain in detail his reason for

maintaining a conservative, essentially Johnston (1930) infrageneric

classification. Rather, he stated that "a differentiation beyond

the sectional level (referring to sect. Varronia), although possible,

would not follow compelling evidence", "a segregation of this section

(sect. Eucordia) would be practicable but not fully justified" and

"the union of two sections (MYxa and Pilicordia) would not constitute

a feasible solution".

However, the importance of the crysta~ine inclusions as a

taxonomic character, considered in relation to the sectional level,

have been, perhaps, over-emphasised by Gottwald (19B3) and as with

all characters it is necessary to study character correlations

rather thaq isolated parameters. Thus, an equally viable

interpretation of the occurrence of species with anomalous crystal

inclusions in sect. MYxa and sect. Piliaordia would be to argue that

these support uniting the two sections (indicated by arrows in

Fig. 1) as proposed by Johnston (1951).
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Palynology

Most palynological references to Cordia are for isolated

species, or small groups of speCIes 111 comparative lists or surveys

(e.g. Erdtman, 1952; Hammen & Gonzales, 1960; Barth & Silva, 1963;

Marticorena, 1968; Salgado-Laboriau, 1973; Miranda et al., 1979-~iae

Carrera & Rodrigues, 1982). Although providing additional data,

none of these studies were directed to resolving taxonomic problems.

However, one study by Nowicke & Ridgway (1973) is of prime

importance. These authors investigated the pollen morphology of

some 40 species of Cordia by means of conventional light microscopy

and also Scanning Electron t1icroscopy (SEM) and they attempted to

correlate their results with the infra-generic classification of

the genus proposed by Johnston (1930, 1951).

Nowicke & Ridgway (loc. cit.) found three distinct morphological

pollen types which coincided with some of the sections recognised by

Johnston on the basis of inflorescence, flower and fruit character~1

thus: (1) three-porate grains with reticulate exine in species with

condensed inflorescences, included in sect. Varponia (11/60)1;

(2) three-colpate to three-colporate grains with spinulose exine in

species with paniculate inflorescences, medium to large flowers with

salverform corollas, i.e. those included in sections Gerasaanthus

(6/12), Myxa (15/50), RhabdoaaZyx (2/3) and PhysoaZada (1/1)

together with another three species (C. superba, C. rufesaens and

C. deaandra) which were listed as "sect. assignment unknown" although

all three were recognised under sect. Euaordia by Johnston (1930);

(3) three-colpate or three-colporoidate grains with striatoreticulate

INumber of species studied by Nowicke & Ridgway (1~73) out of

estimated total.



exine in species with paniculate inflorescences, large flowers and

fruits enclosed by an enlarged calyx were found in the species

c. sebestena, C. rickseckeri, C. boissieri and C. subcordata which

they referred to sect. Eucordia.

Greatly influence by the discontinuities encountered in pollen

morphology in Cordia, Nowicke & Ridgway (1973) proposed that three

distinct genera should be recognised, with Cordia s.str. being

reduced to sections Gerascanthus, Myxa, Rhabdocalyx and Physoclada,

and sect. Varronia and sect. Eucordia being raised to generic status.

However, they did not formally put this proposal to effect.

In the present account, Nowicke & Ridgway's survey has been

augmented by the study of the pollen morphology of the majority of

Brazilian species not included by these authors, comprising a total

of 36 species referable to the sections Gerascanthus (3), Myxa (12),

Eucordia* (3) and Varronia (18).

In this survey the mean polar and equatorial diameters of

samples of acetolysed (Erdtman, 1952) pollen grains of each species

were established using light microscopy and external exine morphology

was studie~ by SEM (for methodology see appendix).

The results of this survey full accord with Nowicke &
Ridgway's data in that all species of sect. Varronia were found to

have pollen grains ranging from oblato-spheroidal to prolate shape,

with 3-porate apertures and reticulate exine (Figs. 2, 3) in contrast

to species of sect. MYxa, Gerascanthus and Eucordia which have

prolate-spheroidal shape, three-colpate to colporate or colporoidate

apertures with spinulose exine (Figs. 4, 5, 6). No species of the

c. sebestena alliance are native in Brazil.

Data for polar versus equatorial diameter are given in Table 3.

It is clear that heterostyly associated with differences in pollen



slze between the floral morphs is common in the genus (see

discussion below), and that species of the shrubby, condensed

inflorescenced, but on the whole small-flowered sect. Varronia tend

to have larger pollen grains than the tree species with paniculate

inflorescences of sect. Gerascanthus and Myxa (Figs. 7, 8, 9).

However, the bar diagrams also show that there is a considerable

overlap in dimensions of the pollen grains of the three sections 1n

consideration, which indicates that such variation in Slze does not

correlate with the different patterns of exine morphology.

The striking correlation between the three types of exine

sculpturing and the morphological features of the inflorescences,

flowers and fruits has been accepted as being of fundamental

importance in the present study, and 1S reflected in the infrageneric

classification adopted (see sect. IV).

*It was not possible to take measurements of the pollen grains of

species of sect. Eucordia due to collapse of the grains.
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Fig. 2. SEM of Cordia pollen (sect. Varronia)
(a) C. canpestris x 1000;
(b) C. campeo tx-ie x 5000;
(c) C. harZeyi (longstyle) x 1000;
(d) C. harZeyi (longstyle) x 5000;
(e) C. harZeyi (sho rt sty l.c) x 1000;
(f) C. harZeyi (shortstyle) x 5000.
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Fig. 3. SEM of Cordia pollen (sect. Varronia)
(a) C. monosperma x 2000;
(b) C, discolor x 2000;
(c) C. guazumaefoZia x 2000.
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Fig. 4. SEM of Cordia pollen (sect. MJxa)
(a) C. maqnol-iaefol ia x 2000;
(b) C. sericicatyx x 2000;
Cc) C. toqueve x 2000.



32

Fig. 5. SEM of Cordia goeldiana pollen (sect. Gerascanthus)

(a) shortstyle x 2000;
(b) shortsty18 x 7500;
(c) longstyle x 2000;
(d) longstyle x 7500.



Fig. 6.. SEH of Cordia insignia
(a) short style x 2000;
Cb) shortstyle x 7500;
(c) longstyle x 2000;.
(cl) longstyle x 7500.
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Fig. 7. Range of Polar Diameter (PD) and Equatorial Diameter (ED)
measurements showing 95% confidence interval of the pollen
grains of sect. Varronia species. The numbers in brackets
correspond to the numbers of the species given in the
Table 3.
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Fig. 8. Range of Polar Diameter (PD) and Equatorial Diameter (ED)
measurements showing 95% confidence interval of pollen
grains of sect. Myxa species. The numbers in brackets
correspond to the number of the species given in the
Table 3.
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Fig. 9. Range of Polar Diameter (PD) and Equatorial Diameter (ED)
measurements showing 95% confidence interval of pollen
grains of sect. Gerascanthus species. The numbers in
brackets correspond to the number of the species given
in the Table 3.
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Reproductive Biology

Darwin (1877) was the first author to record heterostyly

in the family Boraginaceae when he described the dimorphic flowers
f

of Pu~monaria (P. angustifolia and P. dficinalis) and an unidentified

Cordia species.

Heterostyly (or heteromorphic self-incompatibility), is a

breeding system in which self-incompatibility is accompanied by floral

dimorphism (occasionally trimorphism). It is usually described as

in the classical example of Primula, with the occurrence of two types

of flower in the population, i.e. one with long style and short

stamens (pin) and the other with short style and long stamens (thrum).

Only the cross pollinations between individuals bearing reciprocal

types of flower result in successful seed set. In addition to the

commonly encountered reciprocal differences 1n style/stamen length,

other polym~rphisms of pollen size or exine morphology, stigmatic

papillae are also associated with heterostyly. However, as

manifested in different taxa, these morphological components of

heterostyly are expressed in an array of combinations,e.g. Linum

grandi[lorum (Linaceae) has the two style morphs but stamen height

is constant (Lewis, 1979); in Hedyotis caerulea (Rubiaceae), the

dimorphism is also expressed in the size of the stigmatic papillae

and the size of the pollen grain in addition to distyly (Ornduff,

1980). Species of a single genus show marked differences in the

manifestation of heterostyly. In the genus Limonium (Plumbaginaceae),

whilst some species are characteristically dimorphic with regard to

the style/stamen length and stigmatic papillae ("cob" versus

"papillate" types) and pollen grain sculpturing (reticulate versus

spinulose exine), other species are monomorphic for style and stamen
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length with the heteromorphic SI mechanism only revealed by

differences 1n pollen exine and stigmatic papillae morphology

(Baker, 1966).

Aspects of this heteromorphic breeding system, including its

genetics and varied morphological manifestation have been admirably

reviewed by Vuilleumier (1967) and Ganders (1979). These authors

have shown that heterostyly has a scattered distribution in some 24

angiosperm families and has almost certainly been produced by parallel

evolution.

Subsequent to the early report by Darwin (1877), heterostyly

was not reported in the genus Cordia until the study by Johnston

(1940) who drew attention to the conunon occurrence of heterostyly in

New World species. Johnston (loc. ci t .) also described functional

dioecy derived from heterostyly in C. diversifolia with the male

plant producing flowers with conspicuous stamens but aborted ovary

devoid of style; conversely, the female plant has flowers with well

developed ovary with a long style and very reduced stamens.

Furthermore, he reported that "similar dimorphism is found in the

large group of the Old World species related to C. myxa L." (no

author cited), and also that, according to this anonymous report,

both kinds of flowers (pistillate and staminate) were surprisingly

produced on tJ.e same plant. Nevertheless, Johnston himself only

observed male and female flowers on different plants in the species

he noted dioecious. C. aolloaoaaa, however, differs from
irl

C. diversifolia in thatJthe shortstyle flower the non functional

ovary still retains a vestigial style and this condition is also

found in C. cymosa, C. toqueve, C. seriaiaalyx, C. maarophylla,

c. suZaata and C. panamensis (Johnston, 1940). In addition, Johnston

(loc. cit.) also pointed out that monomorphic flowered species were
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restricted to sect. Pil.icoxdia and among the "true small-flowered"

Val'l'onia. Johnston (1950) noted that heterostyly was common in

species of sect. Geraseanthus from Mexico and Central America, with

c. alliodol'a as the only monomorphic exception.

Percival (1974) carried out field observations on four species

of COl'dia (C. bpownei, C. gZobosa var. humilis, C. gepascanthus and

C. sebestena) as part of her study of the floral ecology of scrublands

in SE Jamaica. Each species revealed a different condition:

C. bpownei was reported as heterostylous with the stamens exerted

in both morphs; C. gZobosa var. humilis presented various degrees of
ro

heterostyly (long-, mid- and short-style with slight heterocdllary,

i.e. variation in corolla length); C. sebestena was reported to have

the style length and stamen filament length remaining invariable but
rO

showing evident heterocdllary, and C. gepascanthus as lacking

heterostyly.

The most detailed field study of heterostyly in COl'dia

(including controlled pollination experiments) is that by Dpler

!!~. (1975) which included eight species in Costa Rica. This study

reported features of reproductive biology for the following species:

(sect. Val'ponia) C. cUl'assavica (Jacq.) R. & S., C. inermis (Mill.)

Johnst., C. ppingZei Robins; (sect. MYxa) C. coZZococca L.,

c. dentata Poir., C. panamensiB Riley; (sect. Gel'ascanthus)

C. aZZiodopa and C. gel'ascanthus. Opler ~ al. (J975) observed that

C. inePmi8, C. colZococca and C. panamensiB were dioecious, but with

the former species incompletely so, since the functional male plant

(shortstyle) sometimes produced a few fruits. C. cUl'assavica,

c. pringZei and C. dentata were reported to be heterostylous and

C. alliodol'a as lacking distyly; curiously no data was given for

C. gera8canthu8, although the species is listed in the introduction



and mentioned elsewhere in discussion. Their controlled pollination

experiments with C. dentata demonstrated the classical result of

heterostylous species, i.e. crosses between plants bearing the same
~('ui+-S cd

morph produced no fruits but}did resulV from reciprocal morph

pollinations. However, these authors also found C. alliodopa

(according to them a homosty10us species) to show self-incompatibility

and they connnented "C. alliodopa is the first species in which it

seems that some degree of self-incompatibility has been retained

despite the loss of heterostyly".

Ih the light of these earlier studies, special attention was

given to the occurrence of heterostyly in the Brazilian species in

the course of the present taxonomic revision. Such a study, based

on herbarium material, can only record morphological features, and

in some cases even this objective was frustrated due to a lack of

sufficient material. Clearly, studies on a breeding system based

solely on morphological characters must be treated with considerable

caution, and controlled pollination experiments with Copdia species

have a higher priority for future work with this genus.

The .ituation with regard to heterostyly in Brazilian Cordias

can be summarised as follows:

(]) Va1'ponia

Contrary to Johnston's view that "strictly monomorphic f lover s,

in fact, seem to predominate only in the section PiZiaopdia and among

the true (small-flowered) Varronias", the majority, if not all,

species of this section show evidence of heterostyly. However, in the

Brazilian species for which sufficient material was available,

whilst there is evidence of distyly, there is little variation in

stamen filament length, such that whilst short-style morphs have the

stigma borne well below the level of the anthers, the 'long-style'



morph has the stigma inserted more or less amongst, or a little

above, the anthers.

This lack of dimorphic stamen lengths in the Brazilian taxa

contrasts somewhat with the findings of Opler ~!l. (1975) for

the Costa Rican species of Varronia, viz. C. pringlei, C. inermis

and C. curassavica, which they illustrate as having reciprocal

short style/long stamen and long style/short stamen morphs.

However, in their discussion, Dpler ~ a1. (loco cit ,) do point out

that their species showed a wide range of intra-population variation

of style and stamen length, particularly with a large overlap in

stamen length between plants. This variation also seems to occur
,n

in C. globosa var. humilis/Jamaica as reported by Percival (1974).

It is possible, therefore, that style dimorphy unaccompanied by

strict stamen filament dimorphy is the rule in sect. Varronia.

It is interesting to note that in large-flowered Varronias,

C. grandif1ora, C. paucidentata and C. leuaocephala, the stamens

are inserted at different levels in the corolla tube, but still they

present dimorphy in style length.

Heterostyly is accompanied by pollen size dimorphy in

C. curassavica, C. inep,mis, C. pringlei (Opler et al., 1975) and in

C. harleyi as observed in the present study. However, dimorphism

in exine sculpturing was not observed (Fig. 2).

With regard to corolla size, the unequal size between the

morphs described by Opler ~~. (1975) for C. inermis could not be

established for the Brazilian Varronias due to the large overlap in

size displayed by the specimens of a same species, which can be

attributed to inter-population differences.

(2) Gerascanthus

The Brazilian species of sect. Gerascanthus are mostly markedly
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heterosty1ous and only C. aZZiodora has been repeatedly reported to

be essentially homostylous (Johnston, 1950; Opler ~ ~., 1975).

However, the presence of the shortstyle morph has been demonstrated

by Gibbs & Taroda (1983), in a study based on a comprehensive number

of exsiccata from throughout the range of this species in South

America. In C. trichotoma the occurrence of three morphs (short-

long-homo-style) was reported (Gibbs & Taroda, lac. cit.), but the

species C. insignis, C. gZabrata and C. goeldiana are distinctly

long- or short-style without the intermediate homostyle condition.

However, the heterostyly in sect. Gerascanthus, as in Varronia

species, is evidently primarily based on differences in the style

length rather than the reciprocal differences in stamen length.

Polymorphism in corolla size or morphology, has not been

observed in correlation with the different morphs but pollen grains

of shortstyle are significantly larger than the longstyle flowers

for the species investigated, C. insignis, C. glabrata1 and

C. goeZdiana (Table 3).

(3) PiZicordia

The situation in sect. PiZicordia Johnston with regard to

the occurrence of heterostyly is much less clear cut than in sect.

Varronia and Gerascanthus. Johnston (1940) regarded the section as

monomorphic, and Opler ~~. (1975) reported that the Costa Rican

species C. aff. ZaaiooaZyx of this section showed only the shortsty1e

IBased on a small sample, C. glabrata and C. insignia were reported

as not having significant differences between long- and short-style

morphs by Gibbs & Taroda (1983). However, a survey of a wide range

of material in the present study h~s established that there is

dimorphism in pollen size in these two species.



morph. This situation also prevails in most of the Brazilian species

for which sufficient spec~mens were available in the present study,

viz. C. ecaZycuZata, C. seZZowiana, C. scabrifoZia and C. sprucei.

However, the two species C. magnoZiaefoZia and C. trichocZada were

found to have distinct short-style and long/homostyle morphs.

Opler ~~. (1975) reported that the Central American species

of this section, C. coZZococca and C. panamensis, were morphologically

heterostylous but functionally dioecious (with only the long-style

morph setting fruit) and Johnston (1940) also reported this condition

(absence of style in the "short-style" morph) for C. diversifoZia.

(4) Eucordia

For this section sufficient herbarium material was available

for the three species, C. superba, C. rufescens and C. taguahyensis

to indicate that they are distinctly heterostylous with short- and

longstyle morphs.

Thus, all the Brazilian species of the sections Varronia,

Gerascanthus, Eucordia and PiZicordia present some degree of heterostyly

but in the large sect. PiZicordia, whilst some species are

conspicuously dimorphic or functionally dioecious, the majority of

species are monomorphic with fixation of the shortstyle morph.

The occurrence of functional dioecy in species of sect. PiZicordia

presents an interesting change of breeding system which is at first

sight perplexing since both heteromorphic SI and dioecy are

outbreeding mechanisms. However, Beach & Bawa (1980) have recently

proposed a very plausible hypothesis to explain this change of

breeding system.

The components of Beach & Bawa's hypothesis are as follows:

(a) It is generally accepted that the morphological component

of the heteromorphic self-incompatibility system - reciprocal style-
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stamen length etc. - have been selected to promote disassortative

pollen transfer between compatible genotypes (Ganders, 1979).
u

(b) In Cordia, as in most (but not all, see Vuill~mier,

1967) cases where heterostyly has evolved to dioecy it is the

long--styled morph which converts to the pistillate flower and the

short-style morph to the staminate flower (Lloyd, 1979; Beach &
Bawa, 1980).

(c) Beach & Bawa (1980) argued that a breakdown 1n the

reciprocal pollination of long-. and short-style morphs can occur,

perhaps by loss of a long-tongued vector, such that pollen is no

longer removed from long-style morph anthers and/or not deposited

on short-style stigmas. In this case long-style flowers will no

longer be effective pollen donors but rather pollen receivers, i.e.

effectively pistillate flowers, whilst short-style flowers will be

pollen donors but not effective pollen receivers, i.e. effectively

staminate flowers. In such a system, subsequent selection could be

expected to stabilise the incipient dioecy.

Beach & Bawa (1980) supported their arguments by reference to

studies on coueearea atubiaceae) carried out by Frankie ~~. (1974)

and also on Cordia by Opler ~~. (1975). In Coussarea distylous

species were observed to be pollinated by a long-tongued moth species,

whereas the dioedous C. tatama'Yl.Cana(still bearing vestigial style

and stamen) were visited by small (short-tongued) Hymenoptera. For

Cordia species Opler ~ al. (loco cit.) were unable to correlate

each species to a presumed most effective pollinator due to a large

number of visitors observed on them (C. gerascanthus with ca. 20 and

C. inermis ca. 300 insect species). However, they pointed out that

"small short-tongued insects" touch the anthers/stigma generally by

the head whilst the "long-tongued insects" carried the pollen on the mouth
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parts. Beach & Bawa (1980) concluded their paper with the proposition

that "a specific change in the pollination biology of these species

is ultimately responsible for the evolution of unisexualityll.

During the course of the present study, two cultivated

individuals of the species Cordia curassavica (sect. Varronia) were

available in flower in the glasshouse of the University Botanic

Garden. Perversely, both plants were found to be short-style morph!

However, a series of controlled pollination experiments were performed,

some of which were left for fruit-set, whilst styles of other such

pollinated flowers were fixed in F.A.A. and studied for pollen tube

growth by means of fluorescence microscopy (Martin, 1959).

(a) All self- and (same morph) cross-pollinations resulted 1n

failure of fruit set, indicating a functioning heteromorphic self-

incompatibi.lity system.

(b) Self- and (same morph) cross-pollen tube growth was

essentially similar: the pollen tube penetrated the stigmatic

papillae and arrest of pollen tube growth took place in the apical

region of ~he style (Fig.10).

This result is interesting, since in addition to having

heteromorphic, and hence sporophytic self-incompatibility, Cordia

species have trinucleate pollen (Brewbaker, 1957). Some authors have

attempted to extend the correlation originally proposed by

Brewbaker (1957) for homomorphic incompatibility, viz. gametophytic

SI associated with binucleate pollen and stylar site of pollen tube

inhibition versus sporophytic SI with trinucleate pollen and the

site of incompatibility reaction at the stigma surface, to

heteromorphic taxa. Thus, Brewbaker (1961) and Pandey (1960) have

proposed that heteromorphic taxa with binucleate pollen (e.g. FTimuZa
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Proposed Infrageneric classification of Cordia.

As is clear from the historical reV1ew of the taxonomy of

Cordia (outlined above), the genus has been subjected to different

treatments by various authors (e.g. Kunth, 1818; De Candolle, 1845;

Johnston, 1930), particularly with reference to its infrageneric

classification but also with regard to generic circumscription,

and there have been varying attempts to split it into distinct

genera (Friesen, 1933; Johnston, 1951; Nowicke & Ridgway, 1973).

Johnston, in his series of regional revisions, provided a

major contribution towards the consolidation of the infrageneric

assemblages of Cordia. In his original work, Johnston (1930)

recognised 8 sections which served the function of, on the one hand,

grouping together numbers of species which share attributes 1n

common and seem to be obviously related (e.g. Gerascanthus, sect.

Varronia) and, on the other, isolating species wi*h 'exceptional'

characters (e.g. sect. PhysocZada).

In subsequent treatments of the genus, Johnston (1935a, 1940)

slightly changed his ideas and merged the monospecific sections

PhYBocZada and apparently CaZyptracordia in sect. PiZicordia. Then,

Johnston (1951), in a more significant shift of opinion, united sect.

PiZicordia with sect. Myxa and also suggested that Cordia sebestena

(previously sect. Cordia) and related species warranted generic rank.

Nowicke & Ridgway (1973), much influenced by the results of

their pollen studies (as discussed previously) have gone further

than Johnston (1951) in recommending the dismemberment of Cordia

into three distinct genera: the entire sect. Varronia would constitute

one single genus, sect. Myxa, Gerascanthus, RhabdoaaZyx, PhysoaZada

and CaZyptracordia together would comprise another, and a third genus

would consist of the group of species allied to C. sebestena
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(C. subcordata, C. boissieri, C. ricksekeri). On the other hand,

Gottwald (1983) on the basis of an extensive wood anatomical survey

has proposed a very conservative approach with an infrageneric

classification in line with Johnston (1930).

However, to raise infrageneric taxa within Cordia to generic

level, as recommended by Johnston (1951) and, particularly, Nowicke

& Ridgway (1973) would immediately raise a series of nomenclatural

problems. Of one kind, would be the changes of epithets for a

number of species of sect. Varronia (ca. 36 spp, or 60% of the total)
~

if this were split off as1separate genus. More seriously, the

generic name Cordia would be restricted to a handful of species

(C. sebestena and allies) whilst the vast group of species

comprising sects. Myxa, Gerascanthus and Eucordia would require a

new generic name. Johnston (1951) at least was aware of this

problem and attempted to argue with dubious nomenclatural legality

that C. myxa should substitute C. sebestena as the type species of

Cordia, despite the fact that he had argued with equal force

previously (Johnston, 1935a) in favour of the latter species.

This is a classical situation of the kind found, for example, in

Cyti8uS (Leguminosae-Papilionoideae), where, if the genus is split

into a number of splinter taxa as proposed by some authors (Frodin,

1965, fide Polhill, 1976), then the generic name CytiSU8 must be

restricted to the species Cytisus scoparius (L.) Link. and a new

name proposed for the bulk of the traditionally recognised Cytisus

species.

In these circumstances, as pointed out by Davis & Heywood

(1963) "••• changes in binary names are undoubtedly a nuisance,

and the raising of sections to genera or vice-versa, should not be

undertaken unless there are strong taxonomic reasons for change".
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Thus, whilst biological considerations are obviously more important

than mere nomenclatural aspects, the elements of stability and

user convenience which are part of the classificatory process mean

that in cases like Cordia the arguments in favour of generic

splitting should be particularly sound and compelling.

(1) The generic concept.

One of the fullest discussions of the generic concept and

criteria for genera is that by Davis & Heywood (1963). These

authors point out that three questions must be asked when deciding

on gener~c concepts:

(i) "Is the group a natural one, and if not is it possible to

make it so?" This criterion, of course, raises the contentious

issue of 'naturalness' in taxonomy, but in general terms, as

applied by Davis & Heywood it is a concept rather vaguely based

on maximum correlation of characters.

(ii) "Where should the line be drawn between closely related genera?"

As pointed out by Davis & Heywood, this causes no

difficulty where genera are very distinct from each other

(evolutionary extinction), but is a considerable problem if

the separation is not clear cut. The authors counsel against

the use of single arbitrary or artificial characters, but do

not discuss the use of single biologically important characters.

(iii) "Is it practicable to recognise the group as a separate genus,

or would it be better included in another?" As the authors

point out, this question relates to (ii) above, but they focus

here on aspects such as size and homogeneity of the groups and

the number of intermediates between them, and traditional

usage and classificatory stability.

Most authors treating with the genus concept emphasise the
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difficulty of selecting from criteria, thus: "Between the family

and the species there is no easy way of deciding on the appropriate

degree of inclusiveness and there is no way of defining a genus,

for example, in such a way that is not equally applicable to a

subgenus or subfamily or tribe" (Heywood, 1976). Also, "Above the

species level there is still less comparability between the taxa at

one rank. Much has been written on the 'genus concept' but in

fact it amounts to little more than personal judgement aimed at

producing a workable classification" (Stace, 1980, p.202). This

author goes on to cite the case of Chamerion (formerly Chamaenerion)

which is sometimes recognised as a distinct genus from Epilobium,

and sometimes not. On the grounds of the distinct discontinuity in

floral morphology and crossability, it appears to be best considered

a separate genus, but apart from the presence of this gap in the

variation it seems scarcely more different from Epilobium than are

some other groups of the genus. Raven talks of the 'generic balance'

in the family Onagraceae and advocates the amalgamation of Chamerion

and Epilobium" (Stace, 1980, p.202).

This elusive notion of 'generic balance' proposed by Raven

(1976) is also considered by Raven & Mertens (1965) in a discussion

of the taxonomic hierarchy. They pointed out that for ten species

with varying degrees of 'similarity', the number of recognisable

taxonomic units (genera, tribes etc.) can vary from one to ten,

depending simply upon the criteria of similarity adopted for each

rank in the hierarchy. They say: "This problem is solved in practice

by arbitrarily deciding about how many levels of classification one

wishes to use for the entire plant kingdom and then deciding at about

what level of distinctness these will be used. Thus the genera into

which species are grouped in the Rose Family, for example, have next
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to nothing in common with the genera in the Oak Family. In each

case the assemblages of plants are divided at what is thought to

be a convenient level, taking into account the pattern of variation

in the group being studied. Having used the system for over 200

years, we now find, for example, that the level of difference of
f\ole

which genera in/Oak Family are recognised is fixed roughly by

tradition. Where this level is fixed makes no difference as long

as it does not give a false impression of what we know about the

relationships to one another of the included groups".

(2) Generic concepts with Cordia.
t.~e.

(i) One problem with Jgeneric concept as applied to Cordia is

that a distinct subfamily of Boraginaceae is usually identifiable

as the genus Cordia. Thus, the criteria for subfamily Cordioideae

and Cordia are largely identical since only two other, small

(2 species each) neotropical genera, Auxema and PatagonuZa, occur

in this subfamily. Certainly, both genera are readily distinguished

by single, 'key' characters: viz. vastly accrescent calyx which

enlarges by ten times its original size in PatagonuZa and a

winged, inflated calyx in Auxema. Unfortunately, a detailed

taxonomic study of both of these genera, and their relationships

to Cordia is still needed. To what extent these diagnostic

generic parameters are 'single, arbitrary' characters of the type

criticised by Davis & Heywood (1963) needs to be determined.

Certainly both characters state, i.e. accrescence of the calyx and

a persistent inflated calyx which surrounds the fruit are both

encountered to some degree in Cordia species.

Clearly, the degree of distinctness of PatagonuZa and,.,
Auxema is important asJcomparable criterio"when considering the

appropriateness of infrageneric taxa within Cordia for generic
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status (fide Raven's 'generic balance').

(ii) The proposals by Johnston (1951) and Nowicke and

Ridgway (1973) to establish generic status for the Varronia group

and C. sebestena group, represent a splitting off of these taxa

from a 'Cordia core' group. Generic splitting in Cordia, therefore,

largely concerns the distinctness and 'naturalness' of these two

proposed segregates vis a vis the internal homogeneity and

relative degree of distinctness of the remaining Cordia group,

comprising sections Myxa (Piliaordia), Ge2'asaanthus and Eucordia

sensu Johnston (1930, 1935).

Thus, while it is possible to 'draw lines' around such groups

by employing single characters such as pollen (Table 4) it is

difficult to find even two still less three or more characters which

are uniformly correlated and which would allow one to distinguish

readily such groups at the generic level. For instance, the large
~

flowers of fewJVarronia species resemble those of C. superba and

allies; likewise, in each of the groups (Varronia, Myxa, Gerascanthus,

Euoordia) some of the species have campanulate calyces

At t~is stage, with lack of knowledge of Cordia species

throughout its entire range and particularly with ignorance of

cytological data and also absence of palynological data of

Patagonula and Auxema (to be assessed in relation to Cordia) it

seems premature to split up the traditional genus. The accumulated

data on internal relationships, however, cannot be ignored so

that in the present revision, three subgenera have been recognised

to accommodate the more obviously distinct groups of species:

(1) Subgenus Varronia: comprising sect. Varronia alone

elevated to subgeneric status.

(2) Subgenus Cordia: comprising C. sebestena, C. subaordata,



c. ricksekeri, C. boissieri.

(3) Subgenus Myxa: comprising sect. Myxa, sect. Geraeoan ihue

and a new sect. SuperbifZorae.

Section Superbiflorae was here established to accommodate

those taxa allied to C. superba, which originally, together with

those species related to C. sebestena (presently included in subg.

Cordia) were aligned under the sect. Eucordia. However, species of

sect. Superbiflorae have fruit and pollen characters which are

distinct from subg. Cordia. Thus, sect. Superbiflorae together

with sects. Myxa and Gerascanthus which share a common pollen

morphology were aligned under the new subg. Myxa.

This taxonomic revision was based on studies of exsiccata from

the following herbaria: Arnold Arboretum of Harvard University,

Cambridge (A); The British Museum (Natural History), London (BM);

Royal Botanic Garden, Edinburgh (E); Field Museum of Natural History,

Chicago (F); Conservatoire et Jardin botaniques, Geneve (G); Gray

Herbarium of Harvard University, Cambridge (GH); Royal Botanic

Gardens, Kew (K); Missouri Botanical Garden, Saint Louis (MO); New

York Botanical Garden, New York (NY); Museum National d'Histoire

Naturelle, Paris (p); Institute of Systematic Botany, Utrecht (U);
..

Departamento de Bio10gia Vegetal, Fundacao Universidade de Brasilia,
,

Brasilia (UB); Departamento de Morfo10gia e Sistematica Vegetais,

Universidade Estadual de Campinas, Campinas (UES); United States

National Herbarium, Department of Botany, Smithsonian Institution,
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Washington (US); Naturhistoriches Museum, Botanische Abteilung,

Wien (W).

(i) Species were characterised by reference to available keys

and descriptions, with the studies by Ivan Johnston being,

of course, particularly invaluable, but every effort was

made to study the type material of all taxa.

(ii) As far as possible a traditional "morpho-geographical"

concept of species (Du Reitz, 1930) has been followed such

that species populations are distinctive in at least two

morphological characters throughout their geographical range.

(iii) Botanical terminology used in the keys and descriptions

follows essentially that of Radford et al. (1976) but in

some particular cases the terminology employed by Johnston

in his diverse contributions has been adopted.

(iv) In the following formal taxonomic sequence the geographical

distributions of species are summarised according to the

regions recognised by the Brazilian Institute of Geography
c

and Statistics (lBGE) and exsidaia are cited by states and

territories in alphabetical sequence as follows:

RN
PB
PE
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NORTH (N): Acre (AC); Amazonas (A}I); Para (PA); Rondonia (RO);

Amapa territory (AP) and Roraima territory (EE).

NORTHEAST (NE): Alagoas (AL); Bahia (BA); Ceara (CE); Maranhao
,

(MA); Paraiba (PW; Pernambuco (PE); Piaui (PI);

Rio Grande do Norte (RN) and Scrgipe (SE).

WEST-CENTRAL (we): Goias (GO); Mato Grosso (MT) and Mato Grosso

do SuI (MS).
,

SOUTHEAST (SE): Espirito Santo (ES); Minas Gerais (MG); Rio de

Janeiro (RJ) and Sao Paulo (SP).

SOUTH (S): Parana (PR); Santa Catarina (SC) and Rio Grande do

SuI (RS).

The bold line delimits the Brazilian geographical regions

referred in the species distribution.

(v) Maps for distributions of species are based on specimens seen

(dot maps) and do not necessarily represent the complete

distribution of any taxon.
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Comparative Morphology

The following general comments on morphological characters

an the genus Cordia are based primarily on herbarium material of

Brazilian taxa, although many observations will also apply to the

genus as a whole.

Habit: most species of Cordia consist of small to large trees

(up to 30 ID or so) but species of subg. Varronia are uniformly shrubby

with some taxa such as C. vilZicauZis and C. truncata growing to

50 cm or less.

Leaves: with a few exceptions (C. truncata, C. sessilif,oZia,

C. villicaulis) all the Brazilian species of this genus have petiolate

leaves, which are alternately disposed on the stem. On the whole,

there is great variation in the dimension of the leaf blade from

1-30 cm long, but with smaller leaves prevail ing in subg. VGl'1"onia.

The shape is also very variable (e.g. elliptical, lanceolate, oblong,

oblanceolate, ovate, obovate or orbicular). Leaf dimorphism occurs

in C. toqueve, C. sericicaZyx and C. exaZtata in which the large,

distinctly larger than broad more abundant leaves contrast with

other smaller orbicular leaves.

The leaf margin is commonly variously toothed in subg. Varronia

(except fo~ C. ZongifoZia) but mostly entire in sect. Myxa

(C. decipiena and some specimens of C. seZZowiana are toothed); in

sect. SuperbaefZorae most specimens of C. superba and C. rufescens

have a coarsely dentate margin.

The majority of Cordia species are pubescent to some extent

with only a few entirely glabrous species: C. longifoZia (subg.

Varl'Onia); C. aberrane and C. taguahyensis (sect. Superbae floraev ;

C. ZatiZoba and C. goetdiana (sect. Gerascanthus); C. ecaZycuZata,
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C. maqnol.i Iol-ia and C. lomatoloba (sect. Myxa). The pubescence

varies in density according to or within the same species and can

be hirsute, tomentose or strigose. The hairs are simple in most

species, but stellate hairs are encountered, for instance; in

C. alliodora and C. trichotoma.

Venation is craspedodromous ~n subg. Varronia (except for

C. longifolia and C. poliophylZa with brochidodromous type) and ~n

the remaining species the venation is brochidodromous.

Inflorescences: subg. Varronia is exceptional in that the

flowers are produced in a congested inflorescence (spike, capitule,

glomerule) as opposed to the loose and divaricate panicles which

are characteristic of the species of the other sections.

In subg. Varronia the inflorescences can be terminal or

axillary or internodal, Le. arising from the stem without any

subtending leaf. The spikes are sometimes very elongate, e.g.

C. schomburgkii, or stout as in C. muZtispicata. The capitules, as

here accepted, are usually densely flowered and vary in shape from

spherical to somewhat cylindrical or clavate. In a few species of

this subgenus, e.g. C. disooZor, C. urticaefoZia and C. monosperma

the inflorescenoesbecome laxer and panicle-like.

The well developed paniculate type of inflorescence is conmlonly

produced in a terminal position but an axillary position can also occur. In

C. aberrans and C. oandida of sect. Superbi florae the panicles are....

very reduced, slender and produce only a few flowers.

Calyx: the calyx in Cordia species varies from tubular-

campanulate to tubular-cylindrical or obconical. It can also be

smooth or distinctly costate or ribbed, coriaceous or membranaceous

in texture, and variously toothed. The teeth are usually somewhat
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deltoid in shape, but in many spec1es they are prolonged in a more

or less extended linear apex. This situation is particularly

common in species of subg. Varronia. In C. alliodora (sect.

Gerascanthus) the teeth may be very much reduced to minute prolongations

of the calyx ribs. The calyx, externally and internally, is usually

variously hairy or occasionally totally glabrous.

Corolla: the species of Cordia have corollas varying from

funnelform to salverform or they are tubular-cylindrical and then

with the lobes almost inconspicuous. The corolla lobes in many

species of sect. Superb.iflorae and subg. Varl'onia are very shallow

but in sects. Gerascanthus and Myxa they are distinctly cleft, oblong

to orbicular in shape with rounded or truncate apex. However,

C. latiloba (sect. Gerascanthus) is distinctive in having rhomboidal

corolla lobes.

The dimensions of the corollas in Cordia species vary considerably,

with the smallest ca.4 mm long and the largest ca. 7 cm. Sect.

Varronia shows the greatest range of corolla size although the

n~jority of species are small flowered. In sect. ft~xa the flowers

are small (6-10 IIUlI) and in sects. Oeraecanthue and Superb-if'lorae

they are usually large. The species of sect. Gerascanthus have the

corollas invariably marcescent, which constitutes one of the

diagnostic characters of this section.

Stamens: the Brazilian species of Cordia normally have 5 stamens

with more or less equal height and inserted at the same level in

the corolla tube. However, frequently in specimens of C. superba,

C. rufescens and C. taguahyensis (sect. Superbiflorae) they are

reduced to four and also in these species they occasionally present

different heights with two of them evidently shorter than the other
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two or three. Exceptionally, they are also inserted at different

levels in C. grandifZora, C. Zeucocephal~ and C. paucidentata

(subg. Varronia). Generally, the stamen filaments are basally

provided with more or less long, somewhat villous hairs.

Particularly in sect. Myxa the stamens are always distinctly

exerted, but in the remaining sections they are mostly included.

Ovary: the ovary 1n the entire genus does not show great

variation, being globose or pyriform in shape and usually surrounded

by a disc-like (probably nectary) structure. The ovary is pi10se 1n

some species of sect. MJxa (C. toqueve, C. bicoZor, C. sprucei,

C. scabrifoZia) but the majority of the species in the genus have

an entirely glabrous ovary. The style is characteristically twice-

forked to terminate in 4 stigmas, clavate or capitate. The styles

are glabrous, except 10( those species with hairy ovary, in which

they are also basally pilose.

Fruit: although usually drupaceous and commonly ovoid in

shape, the frui.ts show profound differences in the genus, particularly

with reference to the development of the calyx, which continues to

be attached to it and these are important infrageneric characters.

Thus, in subg. Vapponia the fruit is relatively small (up to

10 mm), partially verrucose, the calyx always persistent and

enclosing it partly or entirely. In sect. Myxa the fruits are not

enclosed by the calyx ~o any extent, because it becomes somewhat

flattened in shape (explanate) or sometimes the calyx does not persist.

The drupe is usually glabrous but in some few species (C. toqueve,

C. spvuaei, C. biaoZop, C. saabpifoZia) they are clothed by a fine

and somewhat stiff pubescence.

The species of sect. SupepbaefZopae have the drupe similar to
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those of Myxa but the calyx is always persistent and cupulate so

that it more or less encloses the lower half of the fruit.

All species of sect. Gerascanthus have an elongated ellipsoidal

fruit which is completely enclosed by the calyx and also by the
tk

characteristic marcescent corolla. (However,Jfruit of C. goeZdiana,

which was originally described as globose, has not been observed in

this study.)



v- TAXONOMIC TREATMENT
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Cordia L. Gen. Pl. 87. ed. 5 (1754).

Trees, shrubs or subshrubs, variously pubescent, the hairs

generally simple, occasionally stellate. Leaves alternate, usually

homomorphic, sometimes dimorphic, petiolate or sessile. Flowers

born in terminal, internodal or axillary panicles, spikes, capitules

or glomerules; mostly heterostylous but sometimes functionally

dioecious. Calyx tubular-cylindrical, tubular-campanulate or

campanulate, smooth or ribbed, variously 3-10 toothed. Corolla

small (4 mm) to large (7 cm); funnelform, salverform or tubular-

cylindrical, shallowly or deeply lobed, lobes mostly 5 occasionally

6-15, whitish to sometimes reddish. Stamens slender, usually 5 or

as many as the corolla lobes, rarely reduced, inserted on the

corolla tube, exserted or included. Ovary 2-carpellate with 4-locules

and 4-ovules, only one developing; style slender, twice forked,

terminating in 4 clavate or capitate stigmas. Fruits drupaceous,

ellipsoidal but commonly ovoid, with the calyx rarely caducous,

mostly persistent and variously developed covering the drupe partially

or completely. Seed one, with plicate cotyledons.

Type species: C. sebestena L. Sp. Pl. 190 (1753).

Infrageneric key to Cordia.

1. Inflorescences usually in lax and well-developed panicles;

fruit a large drupe, usually more than 10 mm long and smooth or

slightly striate on drying, or if less than 10 mm, then with a

persistent, marcescent corolla.

2. Corolla marcescent, persistent in fruiting. Fruit ellipsoidal.

sect. Gerascanthus

2. Corolla withering soon after anthesis, not persistent in
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fruiting. Fruit ovoid.

3. Flowers reddish, calyx persistent and markedly accrescent and

entirely enclosing the drupe. subg. Cordia

3. Flowers whitish to creamy, calyx sometimes caducous, usually

persistent but scarcely accrescent, explanate (i.e. not

surrounding the drupe) or cupulate (partially covering the

drupe).

4. Flowers small, up to 10 mm. sect. Myxa

4. Flowers large, more than 10.5 mm. sect. Superb.!::..fZorae

1. Inflorescence usually congested, spike, capitules or glomerules,

rarely becoming somewhat lax and turning to small panicles;

fruit a small drupe, less than 10 mm long, partially verrucose

on drying. subg . Varronia

Subgenus Myxa (En~.) Taroda, subg. nov.

Trees or shrubs. Leaves petiolate, usually chartaceous or

coriaceous in texture, mostly homomorphic sometimes dimorphic;

margin entire rarely roughly dentate. Flowers in well developed

loose panicles, occasionally becoming denser by the reduction of

the inflorescence branches; heterostylous or apparently monomo~ic,

sometimes functionally dioecious. Calyx 3-5 toothed, smooth or

ribbed. Corolla funnelform or salverform, small or large, s-lobed.

Stamens 5, rarely reduced to 4. Fruits ovoid or ellipsoidal. Pollen

3-colpate, 3-colporate or 3-colporoidate with spinulose exine.

Type species: C. myxa L. Sp. Pl.: 190 (1753).
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Cordia section Myxa (Endl.) DC.

Section Pi~iaordia was established by De Cando1le (1845) for

a group of five species characterised by a 10-striate calyx. Johnston

(1930) regarded this feature of the calyx as irrelevant as a sectional

attribute and he expanded the concept of sect. PiZicordia to include

not only four De Candolle species (one of the original five,

C. insignis, was referred to sect. Gerasoanthus), but also all the

New World species of Cordia with small flowers in well developed, lax

paniculate inflorescences and with the calyx, if persistent in the

fruiting stage, becoming explanate and not enveloping the fruit to

any extent. In this paper Johnston (1930) also commented that sect.

Pi~iaordia was closely related to sect. Myxa, which included all

species of the Old World (excepted C. suboordata), but pointed out

that this relationship needed a more detailed study. Subsequently,

Johnston (1951), in his account of the E Asian Cordias, briefly stated

"it is now clear that a larger number of American species, those

treated in my previous writings as belonging to the section Pi~iaordia

also belong in the section Myxa". Johnston did not add any further

discussion'but the same set of characteristics which he had previously

used for sect. Pi~iaordia were given in the key to distinguish sect.

MYxa from C. subaordata, the only Old World species of his sect.

Sebestena.

Subsequent authors, Nowicke & Ridgway (1973) and Opler et al.

(1975) dealing, respectively, with pollen and breeding systems of

Cordia species, have followed Johnston in uniting sect. Pi~iaordia

with sect. Myxa. However, Gottwald (1973), on the basis of his

anatomical studies of some 95 species of Cordia whilst noting the

presence of "considerable variation within or overlap between Myxa

and Piliaordia" concluded that "from the wood anatomical point of
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view the union of the two sections would not constitute a feasible

solution".

As noted previously, Gottwald (loc. cit.) tends to take a

conservative approach to the infrageneric classification of Cordia.

Although a detailed study of the relationships between the New and

Old World taxa is clearly very desirable, since no characters of

sectional value are known to the author which permit a separation

of sect. PiLioordia vis -a-vis sect. MYxa, the view of Johnston (1951)

has been formally adopted and the two sections united under sect.

Myxa.

De Candolle (1845) recognised the sect. PhysooLada for the

three species C. nodosa Lam., C. miranda DC. and C. hispidissima DC.,

although the latter two are currently treated as mere synonyms of

C. nodosa. Sect. PhysooZada was characterised by a hispid,

membranaceous calyx, the apex of which was irregularly ruptured by the

emerging corolla bud, and by the hispid-pubescent branches with

conspicuous ant-domatia.

Johnston (1930) originally accepted PhysooLada as a monospecific

section, but in a subsequent study, Johnston (1935) pointed out that

the flowers and fruits of C. nodosa were very similar to C. spruoei,

and considered that whilst the presence of ant-domatia and the

bristly indumentum of the former species were striking characters, he

proposed including C. nodosa in sect. Pi Zioordia.

This treatment of C. nodosa has been accepted in the present

revision. The ant-domatia characteristic of this species also occur

in C. aUiodora (sect. Gerasoanthus) whilst the ruptured calyx apex

is also found in C. 8uperba (sect. SuperbaefoZia),although in this

species the calyx apex functions more or less like a circu~sessile

calyptra. Furthermore, the pollen of C. nodosa is 3-colporoidate



67

with spinulose exine as ~n other species of sect. Myxa (Nowicke

& Ridgway, 1973 and chapterll1). C. nodosa has small flowers in a

paniculate inflorescence with the calyx not enveloping the fruit, in

fact not persistent in this species, all characters entirely in

accord with sect. MYxa.

The sect. MYxa, embracing sect. PiZicordia, sect. PhysocZada

and the great majority of the Old World species, constitutes the

largest section of the genus Cordia with some 140 species, ca. 24

occurring in Brazil.

Certainly the Brazilian, and probably the New \lorld species of

sect. Myxa as a whole require further detailed study, and the limits

of a number of taxa are still unsatisfactorily resolved. The present

account must be taken, therefore, as only a provisional survey,
.c: •based on a limited number of exsijeata and on the various stud~es by

Johnston (1930, 1935, 1937 & 1951).

Cordia section MYxa (Endl.) DC., Prodr. 9: 478 (1845).

Syn.: Cordia sect. PiZicordia DC., Prodr. 9: 474 (1845).

Cordia sect. PhysocZada DC., Prodr. 9: 475 (1845).

Cordia sect. MYxa subsect. LaxifZorae DC., Prodr. 9:

478 (1845).

Small to large trees or shrubs. Leaves petiolate, variable

in shape broadly to narrowly elliptical, oblong, oblanceolate,

ovate or obovate, base rounded, obtuse to acute, occasionally slightly

cordate, apex acute, acuminate to long acuminate or obtuse; upper

surface glabrous or variously sparsely to densely minute

puberulent, strigillose or occasionally villous or appressed

setaceous, undersurface glabrous or variously sparsely. to densely
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tomentose, hirsutullous or strigillose,occasionally villous,

appressed-sericeous or hispid; margin (occasionally dentate in some

specimens of C. seZZowiana); venation brochidodromous; membranaceous,

chartaceous or rigid-coriaceous in texture.

Flowers usually in well developed, divaricate panicles

(sometimes the flowers are clustered in the reduced branchlets of

the panicle). Calyx obconical-campanulate, usually 5-toothed

(occasionally the lobes are pushed off by rupture); ribbed or smooth,

externally glabrous or variously pubescent, internally glabrous or

var~ously pubescent. Corolla small (up to 10 mm), more or less

salvcrform with the lobes oblong. Stamens 5~exserted with the

slender filaments somewhat villous at the base. Ovary pyriform,

glabrous or apically villous or puberulent. Fruits with persistent

explanate calyx.

Pollen prolate-spheroidal, spheroidal to oblate-spheroidal,

3-colpate to 3-colporoidate, exine spinulous.

Key to Brazilian species of sect. Myxa.

1. Calyx ribbed (but sometimes more or less obscured by its dense

external indumentum).

2. Leaves bullate, usually markedly so.

2. Leaves not bullate.

3. Branchlets strigillose; calyx densely strigillose;

ovary glabrous. 2. C. traahyphyZZa.

1. C. tPiahoaZada.

3. Branchlets hirsute or tomentose; calyx densely tomentose;

ovary pubescent (the ovary of C. deaipiens has not been seen

but the fruit is puberulent).

4. Upper surface of the leaves densely covered with somewhat

setaceous hairs, conspicuously so at the margin which
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appears more or less ciliate. 3. C. gal'dneri

4. Upper surface of the leaves sparsely strigose with stiff

hairs.

5. Mature leaves less than 20 em with the margin remotely

dentate and not revolute. 4. C. deaipiens

5. Mature leaves longer than 20 cm, with the margin

entire and revolute.

1. Calyx unribbed.

6. Stem, petiole, peduncle and calyx covered by long

5. C. ahamissoniana

hispid hairs; (ant-domatia well developed).

6. C. nodosa

6. Stem, petiole, peduncle and calyx variously pubescent

or glabrous but never hispid; (ant-domatia lacking).

7. Ovary with a somewhat villous or sericeous

indumentum or puberulent, at least towards the

apex.

8. Upper surface of leaves glabrate.

9. Lower surface of leaves with densely

appressed hairs; ovary puberulent towards

the apex. 10. C. biaoZ.or

9. Lower surface of leaves sparsely tomentose;

ovary densely villous. 7. C. spruaei

8. Upper surface of leaves pubescent.

10. Leaves commonly dimorphic, the larger

broadly ovate and the smaller orbicular.

Indumentum of leaf lower surface usually

tomentose and not appressed.

8. C. toqueve

10. Leavesmonomorphic, more or less narrowly
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oblong-elliptical or ovate-oblong. Indumentum of the

lower surface strongly appressed.

11. Lower surface of leaves provided w~ha minutely

puberulent pubescence, the hairs predominantly on the

veins and veinlets directed towards the centre of

the alveolae but never covering them.

9. C. scabrifolia

11. Lower surface of leaves with a densely appressed

sericeous indumentum which obscures the alveolae.

10. C. bicolor

7. Ovary totally glabrous.

12. Leaves with both surface glabrous or nearly so.

13. Calyx uniformly, sparingly minutely

puberulent. Leaves decidely oblanceolate,

broadest above the middle.

11. C. maqnol.i i.....fol1.:a

13. Calyx glabrous at least basally. Leaves oblong

to elliptical, broadest at the middle.

14. Calyx globose in bud, opening irregularly

with 3-5 teeth, glabrous. Leaves usually

narrowly elliptical.

12. C. ecalyculata

14. Calyx pyriform in bud, opening regularly

with 5 teeth, pubescent at the teeth.

Leaves more or less broadly oblong.

13. C. lomatoloba

12. Leaves with at least one surface distinctly

pubescent.

15. Calyx distinctly and densely tomentose

or sericeous.
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16. Petiole more than 2 cm; leaf base usually slightly cordate-

oblique. 14. C. tetrandra

16. Petiole up to 1.5 cm (usually 0.3-1 cm); leaf base acute to

rounded, never oblique.

17. Calyx tomentose. Leaf upper surface villosulous with

slender ascending hairs, lower surface usually tomentose.

15. C. se Tloiaiana

17. Calyx with appressed indumentum. Leaf sparsely appressed

puberulent on both surfaces.

18. Leaves evidently dimorphic: the larger oblong-

elliptical, the smaller orbicular. Calyx, internally,

densely sericeous. 16. C. sericicaZyx

18. Leaves monomorphic, ovate to elliptical. Calyx,

internally, with a sparse pubescence usually restricted

to the teeth. 17. C. naidophyZZa

15. Calyx sparsely and minutely puberulent or glabrescent.

19. Leaf upper surface minutely puberulent.

20. Leaves dimorphic: the larger oblong-elliptical

or obovate, the smaller commonly orbicular;

rigid-coriaceous in texture.

18. C. exal.tata

20. Leaves monomorphic elliptical; chartaceous in

texture.

19. Leaf upper surface glabrous.

21. Branchlets glabrous or glabrescent (very

22. C. ucayaZiensis

sparsely puberulent towards the apex).

22. Leaves obovate, membranaceous or

chartaceous. 19. C. silvestris

21. Leaves oblong or oblong-elliptical, rigid-
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coriaceous. 20. C. ochnacea

21. Branchlets tomentose or minutely puberulent.

23. Flowers in a well developed lax inflorescence. Ovary

glabrous. 21. C. uZei

23. Flm.,ers more or less clustered on short reduced branches.

Ovary puberulent. 23. C. nervosa

1. Cordia tii-iohool.ada DC., Prodr. 9: 474 (1845).

Syn.: C. macrophul la VeIl., Fl. Flum. 97 (1829). Icones 2:

t.152 (1831), non Linnaeus (1763).

C. grandis Cham., Linnaea~: 473 (1829), non Roxburgh

(1~24). Type - Brasil, indefinite, ~ellow 398 (BD - fide

Johnston 1930).

C. grandifZora DC., Prodr. 9: 475 (1845). Type - Brazil:

indefinite, Sellow (DC!).

Type - Brazil: Bahia, 1830, Salzmann (ne: holotype, t-'\ol.isotype).

Distri.bution: NE and SE Brazil. In forest •

BAHIA: Itapebi, Cocoa plantation, 10.xi.1966, Belem & Pinheiro 2874

(UB); without precise locality,Bondar (F). MINAS GE~~IS: without

precise locality, Glaziou 14141 (E, NY, MO, UB). RIO DE JANEIRO:

near Corcovado, 1920, Kuhlman~(MO); Ilha do Governador, 8.viii.1954,

Pabst 10251 (F); Guanabara, Morro do Pavao, 18.viii.1967, Sucre

1546 (NY); Guanabara, base da Pedra da Panela, 10,xi.1971, Sucre

7904 (F). SAO PAULO: Alto da Serra, 27.ix.1922, Gehrt 7979 (F, NY).

INDEFINITE: 1815, Sellow (MO); Glaziou 1505 (MO, p).

Cordia trichocZada is one of five species of sect. Myxa which

have a conspicuously ribbed calyx, the others being C. trachyphyZZa,
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C. gardneri, C. chamissoniana and C. decipiens. These species,

however, are quite distinctive and are easily distinguished by the
characters used in the key.

2. Cordia trachyphyZZa Mart., Flora Regenb. 24 Bd. 2. Beibl. 6

(1841) •

Type - Brazil: Bahia, woods near Ilheus, xii.t8t8, Martius Herb. Fl.

Bras. 4t2 (BM! DC! K! P! isotypes).

Distribution: NE and SE Brazil. In forests.

BAHIA: without precise locality, Blanchet 3189 (G, p); Ilheus,

vii,t821, Riedel 340 (US). ESPIRITO SANTO: Rodovia BR lOt, vale de

Rio Mucuri, 13.vii.1968, Belem 3843 (F, NY).

3. Cordia gardneri Johnst., Contr. Gray Herb. 92: 51 (1930).

Type - Brazil: Minas Gerais, Arraial das Merces, x.1840, Gardner

5t26 (K! holotype).

Distribution: known only from the type collection.

C. gardneri, although only known by the type specimen, is a

very marked species. It can be easily separated from all other

species with ribbed calyx because of the dense and long pubescence

of the leaf upper surface, with the hairs spreading out from the

margins which appear ciliate.

4. Cordia deaipiens Johnst., J. Arnold Arb. 18: 11 (1937).

Type - Brazil: Amazonas, basin of Rio Madeira, municipality Manicore,

near Santa Fe, 8-11.ix.1934, Krukoff 6048 (A holotype, MO! F!

isotypes).

Distribution: known only from the type collection.
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The present species has most of the leaves with the margin of

the distal half coarsely dentate. This feature, and the soft

pubescence of the lower surface are distinctive characters.

5. Cordia chamissoniana Don, Gen. Syst. 4: 381 (1837).

Type - Brazil: indefinite, Sellow (BD, fide Johnston, 1930).

Distribution: N Brazil.

AMAZONAS: near mouth of Rio Embira (tributary of Rio Tarauaca),

6.vi.1933, Kruko~ 4686 (F, MO, U).

Unfortunately the type of this species has not been seen. The

collection here referred to C. chamissoniana fits in the original

description by Don (1837). It was pointed out by Johnston (1930)

that C. chamissoniana is related to C. trichochada, from which it

differs by the comparatively much larger leaves and looser pubescence,

smaller and more or less obscurely ribbed calyx. These differential

characters hold for this material in relation to specimens of

C. trichochada which have been studied.

6. Cordia nodosa Lam., Tab. Encyc. 1: 422 (1791).

Syn.: C. hirsuta Willd. Sp. Pl. 1. 1076 (1798), fide

Jolmston (1930).

C. fomriaar>um Hoffm. ex R. & S., Syst. ~: 800 (1819).

Type - Brazil: Para, Sieber 62 (BD, fide Johnston,

1930).

C. miranda DC., Prodr. 9: 475 (1845). Type - Brazil:

Bahia, Salzmann (DC!).

C. hispidissima DC., Prodr. 9: 475 (1845). Type-
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Brazil: Bahia, 1832, Blanchet 995 (DC!).

Type - French Guiana: indefinite, Aublet (BM!).

Distribution: N and NE Brazil extending Northwards to the Guianas
and Venezuela.

ACRE: near mouth of Rio Macauhan (tributary of Rio Yaco), 13.viii.1933,

Krukoff 5476 (MO); 2-5 km Wof Cruzeiro do suI, Rio Jurua, 3.xi.1966,

Prance, Pena & Ramos 2997 (M); Tarauaca, 13.ix.1968, Prance, Ramos &
Farias 7239 (M). AMAZONAS: Rio dos Pacaas Novas, 28.iii.1978,

Anderson 12297 (MO); Rio Cueiras, 3.iii.1974, Campbell, Ongley & Ramos

P21809 nlO); along Rio Castanho, tributary of Rio Padauiri, upper
/Rio Negro, 16-24.ii.1946, Cardona 1370 (F); Outskirts of Leticia

along road to Tabatinga, 12.iii.1977, Gentry & Daly 18224 (MO);

Humaita', near Tres Casas, 14.ix-11 .xi.1934, Krukoff 6304 CM); Rio

Javari behind Palmeiras Army Post, 1.viii.1973, Lleras et al. P17004

(M); Rio Solimoes, behind Fonte Boa, 22.viii.1973, Lleras et al.

P17456 (M); Manaus-Itacoatira highway, Reserva Florestal Ducke,

6.ix.1966, Prance et al. 2200 (M); Boca do Acre air-strip to Monte

Verde, nor~h bank of Rio Purus, 21.ix.1966, Prance et al. 2588 (MO);

road to Humaita to Labrea, km 50, between Rios Ipixuma and Itaparan~,

23.xi.1966, Prance, Ramos & Pena 3231 (M); Manaus-Porto Velho

highway, BK 319, km 378, 15.x.1974, Prance et al. 22950 (M).

BAHIA: Belmonte, 31.i.1967, Bclem & Pinheiro 3246 (MO); without

precise locality, xii.1944, Schery 715 (MO). MARANHAO: Maracassume

river region, 25.xi.1932, Froes 2002 (MO). MATO GROSSO: Aripuana,

5.ix.1976, Andrade 3408 (UEC); Santa Cruz da Barra, 3.iii.1894,

Lindman 2821 (MO). , ~ ~PARA: Belem, grounds of IAN, Igarape do Aura,

12.vi.1969, Austin 4192 (MO); Belem, 22.xii.1944, Froes 19890 (F);

lower Cupari river, plateau between Xingu and T~ajos river, ix.1931,
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et al. 56067 (MO); Rios Pacaja and Muirapiranga, 23.ix.1965, Prance,

Pennington & Silva 1460 (MO); Rios Pacaja and Muirapiranga, 3.x.1965,

Prance, Pennington & Silva 1519 (M); BR 22, km 96, Capanema to

Maranhao, 30.x.1965, Prance & Pennington 1816 (MO); Belem, 8.viii.1947,
ASilva 35 (MO). RONDONIA: between Jaciparana and Rio Madeira,

26.vi.1968, Prance et al. 522 (MO); km 90-93, Madeira-Mamore railroad

near Jaciparanl, 30.vi.1968, Prance et al. 5398 (MO); N bank of Rio

Ahuna, between Cachoeira Tres and Fortaleza, 18.viii.1968, Prance et al.

6167 (MO). RORAIMA TERRITORY: Plateau of Serra Tepequem, 19.ii.1967,

Prance et al. 4547 (MO); Upper west facing slopes of Serra Tepequem,

20.ii.1967, Prance et al. 4568 (M); vicinity of Pasta Surucucu Mission,

19.ii.1969, Prance et al. 10092 (MO).

7. Copdia sppucei Mez , Bot. Jb. 12: 549 (1890).

Type - Brazil: Amazonas, Barra do Rio Negro, 1850-51. Spruce 1019

(F! Phototype).
Distribution: N Brazil and also extending to French Guiana.

AMAZONAS: Manaus-Porto Velho highway, km 160. 23.iii.1974, Campbell,

Ongley & Ramos P20845 (MO, NY, U); Parantins, 4.i.1936, Ducke 116

(F, K, MO, US); Santo Antonio do I~a, 2.v.1945, Froes 20872 (F, NY, US);

Manaus-Porto Velho highway, km 246, 14.iii.1974, Prance et al. 20520

(MO, NY, U); Manaus, INPA, Estrada do Aleixo, km 3, 27.xii.1973,

Ramos P20140 (MO, NY, U); Barra-Martinho, i.1851, Spruce 1234 (K);

Barra, xii-iii.1850-1851, Spruce (E).

8. Copdia toqueve Aubl., Hist. Pl. Guian. Fr. 1: 228 (1775).

Syn.: C. hetepophylla Pair., Diet. Sci. Nat. 10; 409 (1818).

Type - French Guiana: Cayenne, Herb. Poiret (P!).
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C. pubescens Willd. ex R. & S., Syst. ~: 800 (1819).

Type - not traced. (fide Johnston, 1930)

C. hebecarpa DC., Prodr. 1: 488 (1845). Type - Brazil:

Bahia, 1831, Blanchet 44 (DC!).

Type - French Guiana, indefinite, Aublet (BM!).

Distribution: WC, NE and N Brazil, extending northwards to the

Guianas. In forests.

AMAZONAS: Rio Jari, Monte Dourado, Planalto A, 20.x.196B, Silva

1102 (MO); near Barra, Rio Negro, v.1851, Spruce 1730 (E, F, K).

BAHIA: without precise locality, 1839, Blanchet (G). CEARA:

Fortale2a, 30.xii.1955, Ducke 2510 (UB). MARANHAO: Rio Pindar~,

11.xii.1978, Jangoux & Bahia 307 (UEC). MATO GROSSO: Chap ada dos

Guimaraes, 1 km from Buriti, 26.x.1973, Prance, Lleras & Coelho
,

19425 (K, MY, NY, U). PARA: Belterra, 31.x.1947, Black 47-1900 (U);

Rio Jari, Serra de Monte Dourado, 3.xi.1967, Oliveira 3515 (NY);

Santarem, 9.viii.1927, Zerny 390 (F). PERNAMBUCO: Tapera, 22.ii.1932,

Pickel 2289 (NY). RONDONIA: Serra do Tepequem, 12.ii.1967, Prance

et al. 4336 (F, MO, U); Porto Velho-Cuiaba highway, 20 km N of

Arquimedes, 17.vii.1968, Forero & Wrigley 7146 (F, NY). RORAIMA

TERRITORY: Rio Branco, 13.xii.1954, Maguire & Maguire 40251 (F, NY).

INDEFINITE: 1832, Blanchet 495 (G).

c. toqueve shows dimorphism in leaf shape and size, i.e. besides

the larger and broadly ovate leaves a few comparatively smaller and

orbicular leaves can be observed in a single branch. Similar leaf

dimorphism also occurs in C. sericicaZyx and C. exaZtata, which are,

apart from this particular trait, distinct from each other and

readily differentiated by the dense pubescence of the calyx of the
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former species 1n contrast to the sparse indumentum of the latter.

C. toqueve is easily distinguished from C. sericicaZyx and

C. exaZtata because it has a pubescent ovary.

9. Cordia scabrifoZia A.DC., Prodr. 9: 485 (1845).

Type - British Guiana: indefinite, 1840, Schomburgk 911 (DC!

holotype, E!, K!, BM!, P! isotypes).

Distribution: N Brazil, extending to British Guiana. In forests.

ACRE: Abun~.-Rio Branco highway, km 242-246, vicinity of Campinas

18.vii.1968, Forero, Coelho & Farias 6366 (F, MO, NY, U); near mouth

of Rio Macauhan (tributary of Rio Yaco-Rio Purus Region), 8.viii.1933,

Krukoff 5336 (F, MO, NY, U); near mouth of Rio Macauhan (tributary

of Rio Yaco), 26.viii.1933, Krukoff 5672 (F, MO, NY, U).

AMAZONAS: Basin of Rio Demeni, vicinity of Totobi, 1.iii.1969, Prance

et al. 10381 (F, MO, NY, U). CEARA: without precise locality,

xi.18S8, Gardner 911 (G). GOlAS: Antoniana, regiao do Araguatins,

17.viii. 1961 , Oliveira 1737 (UB). MARANHAO: Maracassume river

region, 20.x.1932, Froes 1955 (NY,U).
,

PARA: Belem, 26.i.1943,

Archer 8195 (NY); 10 km N of Iguarape-Acu, 75 km E of Belem,

9.xii.1974, Gentry 13149 (MO); Ilha do Mosqueiro, 3-9.xi.1929,

Killip & Smith 30525 (NY); Rio Jari, Monte Dourado, 24.xi.1967,

Oliveira 3897 (NY, US); road BR 22, Capanema to Maranhao km 64,

vicinity of Piritoro, 4.xi.1965, Prance & Pennington 1976 (F, NY, U);

437 km from Tocantins to Belem, 14.xi.1963, Silva 57795 (NY).

RONDONIA: basin of Rio Madeira, km 167-169 of Madeira-Mamore railroad,

near Mutumparana, 4.vii.1968 (F, MO, NY, U).

10. Cordia bicoZor A.DC., Prodr. 9: 485 (1845).

Type - Surinam: indefinite, 1841, Hastmann 406 (DC! ho.lotype, G! K!
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P! isotypes).

Distribution: N, WC and NE Brazil, extending westward to Peru and

Bolivia, and Venezuela, Guianas and Surinam to the North.

AMAZONAS: Borba, near Bela Vista, 4-6.ix.1934, Krukoff 5976 (MO);

Manicore, near Santa Fe, 8-11.ix.1934, Krukoff 6045; Hurnai ta , near

Livramento or river Livramento, 12.x-6.xi.1934, Krukoff 6846 (MO).

GOlAS: road Estreita to Tocantinopolis, 10.viii.1964, Prance & Silva

58637 (F, K, MO, NY). MARANHAO: road Carolina to Estreita, 2-15 km

to Estreita, 9.viii.1964, Prance & Silva 58620 (MO, NY, U).

MATO GROSSO: Santa Ana das Chapadas, 2.v.1903, Malme 2L,55 (MO);

5 km E of town of Chap ada dos Guimaraes, 24.x.1973, Prance, Lleras

& Coelho 1936 (F).
, I

PARA: rodovia Belem-Brasilia, km 95, 17.ix.1959,

Kuhlmann & Jimbo 244 (F); road BR 22, Capanema to Maranhao, km 64,

vicinity of Piritoro, 3.i.1965, Prance & Pennington 1943 (F, K, MO).

RONDONIA: road from Rondonia to Porto Velho, 30.x.1973, Lleras, Coelho

& Concei£ao P 19447 (MO).

11. Cordia magnoZi1.._foZia Cham ,, Linnaea 4: 476 (1829).

Syn.: C. obl.iqua VelI., Fl. Flum. 97 (1829). leones 2: 150

(1831). not Willdenow (1798).

C. diospyrifotia Cham., Linnaea~: 477 (1829). Type-

Brazil: indefinite, Sellow (G! Phototype).

Type - Brazil: indefinite, Sellow (BD - fide Johnston, 1930).

Distribution: S and SE Brazil.

MINAS GERAIS: Vi~osa, road to Sao Miguel, 2.iv.1930, Mexia 4557

(NY); Vi~osa, 3.vi.1930, Mexia 4780 (F, NY); Caldas, 12.i.1862,

Regnell II 202 (MO): PARANA: Taconda Marumbi, 4.i.1914, Dusen
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14287 (F, MO, NY); Cacatu-Serra Negra (Antonina), 23.iii.1966,

Hatschbach 14127 (F); Campina Grande do SuI, 19.xii.1972, Hatschbach

31013 (NY); Cerro Azul, Barra do Tigre, 17.v.1977, Hatschbach

39891 (UEC); Cerro Azul, 8.viii.1966, Lindeman & Haas 2119 (U).

RIO DE JANEIRO: estrada de eontorno de Petropolis, 16.iii.1968,

Sucre 2487 & Braga 329 (NY).

12. Cordia ecaZycuZata VeIl., Fl. Flum. 96 (1829). leones 2:

149 (1831).

Syn.: C. digyna Vel1., F1. Flum. 97 (1829). leones 2: 153

(1831).

C. ealdoi fol.ia Cham., Linnaea ~: 481 (1829). Type-

Brazil: indefinite, Sello~ (Kt PI).

C. ZeptocauZa Fresen., Fl. Bras. 8 (1): 14 (1857).

Type - Brazil: indefinite, Pohl Herb. Mus. Vind. 1924 (K!).

C. coffeoides Warm., Kjoeb. Vidensk. Meddel. 1867: 4

(1868). Type - Brazil: Minas Gerais, Lagoa Santa, 1865,

Warming (US - fide Johnston, 1930).

C. gZaziovii Taub., Bot. Jb. 15. Beibl. 38: 13 (1893).

Type - Brazil: indefinite, Glaziou 13476 (KI).

Type - not traced.

Distribution: NE (Southern Bahia), SE and S Brazil. Native in

deciduous or gallery forest.

BAHIA: ltapebi, plant. de eaeau, 10.xi.1966, Belem & Pinheiro 2782

(NY); Itabuna, 14.vii.1964, Silva 58381 (NY). MINAS GERAIS: Capara6,

10.ii.1973, Hatschbach & Almada 31431 (NY); road to Sao Miguel,
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22.x.1930, Mexia 5201 (F, MO, NY, U); Cart road to Sao Miguel,

9.i.1931, Mexia 5l~97 (F, MO, NY, U).
,

PARANA: Ponta Grossa, 26.xii.1910,

Dusen 11309 (F, HO, NY); Cianorte, Rio Ivaf, Barra Sao Tome, 1.v.1966,

Hatschbach 14356 (F); Campo Grande do SuI, 24.v.1967, Hatschbach

16472 (NY); Cascavel, Santa Tereza, 8.ii.1969, Hatschbach 21063 (F);

Sao Jose da Boa Vista, Rio Jaguariaiva, 19.xi.1970, Hatschbach &

Guimaraes 25517 (NY); Joaquin Tavora, 20.xi,1976, Hatschbach 39288

(UEC); Miguel do Igua9u, Inhunvera, Rio Sao Vicente, 27.iii.1977,

Hatschbach 39859 (UEC); Santa Helena, Porto Verde, 9.xii.1977,

Hatschbach 40541 (MO, UEC); 30 kmE of Cianorte, S of Rio Ivai,

16.iii.1966, Lindeman & Haas 569 (U); 30 km E of Cianorte, S of
..

Rio Ivai, 25.iii.1966, Lindeman & Haas 756 (U); Reserve on the Rio
,

Ivai, ca. 30 km E of Cianorte, N of Boa Esperan9a, 29.iii.1966,

Lindeman & Haas 816 (U); near Vista Alegre, 15 km N of Francisco

Beltrao, 15.v.1966, Lindeman & Haas 1375 (U); SE of Xambre, faz.

Estrela do SuI, 13.vi.1966, Lindeman & Haas 1502 (U); ca. 10 km NW.

of Xambre, 15.vi.1966, Lindeman & Haas 1558 (U); ca. 25 km SE of

Palotina, 30.vi.1966, Lindeman & Haas 1804 (U); Parque Nacional do

Igua9u, E of ferry Capanema, 21.xi.1966, Lindeman & Haas 3335 (U);

Parque Nacional do Eguacii, 5.xii,1966, Lindeman & Haas 3461 (U);

Parque Nacional do Igua~u, 10.xii.1966, Lindeman & Haas 3509 (F, U);

by road from Icaraima to Porto Camargo, 20.i.1967, Lindeman, Haas&

Hatschbach 4286 (NY, U); ca. 85 km SW of Guarapuava, 14.iii.1967,

Lindeman & Haas 4894 (U); near Ubirata, vicinity of Cava Funda,

31.v.1967, Lindeman & Haas 5383 (U); Xambre, 10.xii.1965, Lindeman,

Haas & Hatschbach 13303 (U); 15 km N of Fr. Westphalen, 12.xii.1960,
ALindeman & Haas 3607 (NY, U). RIO GRANDE DO SUL: Santo Angelo,

19.i.1893, Lindeman (MO); Porto Alegre, 11.xii.1901, Malme 817 (M);

Morro das Abertas, 9.i.1949, Rambo·39644 (F); Esta~a6 Linha Bonita,
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19.i.1949, Rambo 40042 (F); Itacolumi, near Gravatai, 11.i.1950,

Rambo 45268 (F). SANTA CATARINA: Serra do Matador, Rio do SuI,

29.xii.1958, Reitz 6071 (NY); Matador, Rio do SuI, 23.xi.1958, Reitz

& Klein 7577 (NY); Rio do Rastro, Lauro Muller, 16.xii.1958, Reitz

8. Klein 801..6 (MO, NY, U); Sao Niguel d'Oeste, 19.xii.1964, Smith 8.

Klein 14142 (MO, NY). SAO PAULO: Santa Ernestina, 29.ix.1920,

Gehrt 4520 (NY); Butanta, i.1921, Gehrt 5304 (F); Butanta, cult. no

Horto Oswaldo Cruz, 10.xii.1924, Gehrt 18135 (NY); 25 km NW of Mogi-

Gua~u, Esta9ao Experimental de Mogi-Gua~u, 20.x.1977, Gibbs &
Leitao Filho 6023 (F, UEC), Pirassununga, 29.x.1978, Martins 10033

(U, UEC); Serra do Caracol, 10.xii.1875, Mos~n 4307 (MO).

13. Cordia ZomatoZoba Johnst., J. Arnold Arb. 18: 12 (1937).

Type - Brazil: Acre, near mouth of Rio Macauhan (tributary of Rio

Yaco), 14.viii.1933, Krukoff 5497 (A holotype, MvIF! U! isotypes).

Distribution: N, NE and SE Brazil.

ACRE: near mouth of Rio Macauhan (tributary of Rio Yaco), 9.viii.1933,

Krukoff 5345 (F, MO, U, US); near mouth of Rio Hacauhan (tributary

of Rio Yaco), 14.viii.1933, Krukoff 5497 (F, MO); Sena Madureira,

8.x.1968, Prance et al. 7950 (F, MO, U). . ,AMAZONAS: Huma1ta, near

Tres Casas, 14.ix.-11.x.1934, Krukoff 6291 (MO, US). BAHIA: Itacare,

6.xi.1967, Belem & Pinheiro 3001 (F); between Born Gosto & Oliven9a,

Ilh~us, 12.iii.1943, Fro~s 20023 (US). MINAS GERAIS: Coronel Pacheco,

26.x.1944, Heringer 1624 (MO, US). RONDdNIA: basin of Rio Madeira,

vicinity of Sao Louren90 mines, 28.xi.1968, Prance et al. 8970

(F, MO, U); Serra Tepequem, 13.ii.1967, Prance et al. 4362 (F, MO, U).

14. Cordia tetrandra Aubl., Hist. Pl. Guian, Fr. 1: 222 (1775).

Syn.: C. cordifolia HBK., Nov. Gen. et Sp. 3: 70 (1818).
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Type - Venezuela: Rio Apure near El Diamante, Bonpland

804 (P!).

C. muneco HBK., Nov. Gen. et Sp. I: 207 (1825). Type-

Colombia: Rio Magdalena, Herb. HBK. 1466 (P!).

C. umbracuZifera DC., Prodr. ~: 484 (1845). Type-

British Guiana, indefinite, 1837, Schomburgk {f08 (DC! K!).

Type - French Guiana: Cayenne, Aublet (BM!).

Distribution: N and NE Brazil, extending to northern South America·

and southwards to Bolivia.

AMAZONAS: Espe ranc a (boca do Javari), 18.x.1945, Ducke 1887 (K).

MARANHAO: Maracassume river region, Campo de Boa Esperan~a,

29.xi.1932, Froes 2005 (NY); Maracassume, Boa Esperanra, xi.1932,

Moses 26 (E); Caxias, margerndo rio Itapecuru, 22.i.1976, Paula

1059 (UB). PARA: Bel~m, south forest of the IAN, 13.xii.1942,

Archer 7959 (NY); Rio Jarl, Monte Dourado, 8.v.1968, Oliveira 4421

(NY); road Braganya to Viseu, 9.x.1965, Prance & Pennington 2048

(F, NY). RONDONIA: basin of Rio Madeira, island in Rio Madeira

opposite Jaciparana, 27.vi.1968, Prance et al. 5254A (F, MO, NY, U) •
..RORAlMA TERRITORY: Canta Galo, south bank of Rio Mucajai, between

Pratinha and Rio Apiau, 25.i.1967, Prance et al. 4092 (F, MO, NY);

·15. Cordia seZZowiana Cham., Linnaea 4: 478 (1829).

Syn.: C. obscura Cham., Linnaea 4: 480 (1829). Type-

Brazil: indefinite, Sello~ 399 (BD. fide Johnston,

1930) •

c. brachypoda DC., Pro4r. 9: 487 (1845). Type - Brazil:

Bahia, Blanchet (DC!).
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Type - Brazil: indefinite, Sellow (BD, fide Johnston, 1930).

Distribution: N, WC, SE and S Brazil. The species is widely

distributed throughout the country, growing predominantly in forest,

sometimes in transition to cerrado, or in restinga.

AMAZONAS: Rio Curuquete, vicinity of Cachoeira Santo Antonio,

15.vii.1971, Prance et a1. 14241 (F, NY, U). FEDERAL DISTRICT:

Brasilia, Granja do Ipe, 10.iv.1963, Heringer 9122 (DB); C~rrego

Monteiro, vicinity of Planaltina, 29.ix.1965, Irwin, Souza & Santos
..8793 (NY). GOlAS: Goiania-Goias Velha, 14.vii.1964, Duarte 8245 &

Mattos (DB); Serra do Caiapo, 42 km S of Caiaponia, 27.x.1964,

Prance & Silva 59694 (NY). MATO GROSSO: ca. 6 km S of Xavantina,

15.ix.1967, Argent et al. 6398 (E, NY). Base Camp Square, 20.viii.1968,

Argent 6739 (E, MO, NY); ca. 6 km SW of Xavantina, 4.viii.1967,

Ratter & Ramos R 289 (E, NY); 10 kmN of Base Camp of Expedition,

7.vi.1968, Ratter et a1. 1684 (E, NY); 8 km NE of Base Camp of

Expedition, 25.vi.1968, Ratter et a1. R 1979 (E, MO, NY). MINAS

GERAIS: Serra do Espinhayo, ca. 15 km of Sao Joao da Chapada,

23.iii.1970, Irwin et al. 28113 (F, NY); Santo Antonio do ltambe,

Pica do Itambe, 9.viii.1972, Hatschbach 30132 (MO, NY); Tombos,

6.viii.1935, Mello Barreto 1436 (F); Bela Horizonte, 31.viii.1932,

Mello Barreto (F); Sao Joao del Rei, 24.iv.1957, Pereira 3130 &
Pabst 3965 (F); without precise locality, 1854, Regnell III 907

(MO, U); without precise locality, 1845, ·Widgren 1198 (MO).

PARA: Maicuru, 20.xii.1956, Pires 6541 (NY); Santarem, Mujui dos

Campos, 13.viii.1969, Silva & Souza 2237 (F, NY, U).
..PARANA:

Guaratuba, 31.xii.1911, Dusen (F, MO); Guarantuba, Morro dos

Morretes, iv.1964, Hatschbach 10947 (D); Par anagua-Tl ha do Hel,

24.iv.1969, Hatschbach 21433 (NY); Bocaiuva do SuI, 24.iii.1970,

Hatschbach 24050 (NY); Guaraqueyaba, caminho do Paruguara, 10.ii.1972,
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Hatschbach 29138 (NY); Guaraque~aba, Rio Murato, 7.xii.1972,

Hatschbach 30950 (NY). SANTA CATARINA: Barra do SuI, Araguari,

2.i.1954, Reitz & Klein (u); Sao Francisco do SuI, Mina VeIha,

7.xi.1957, Reitz & Klein 5652 (NY). SAO PAULO: 6-10 km from

Caverna do Diabo to Eldorado, 9.ix.1976, Davis et al. 60865 (VEC);

Cananeia, 17.ii.1965, Eiten & Clayton 6165 (MO, VS); Ubatuba,

Morro Escuro, Fontella 88 & Moura (US); Mogi das Cruzes, 20.v.1889,

Glaziou 17712 (NY); without precise locality, ii.1839, Guillemin

423 (US); sao Paulo, JardirnBotanico, 26.iii.1932, Hoehne 28776

(F, NY, UB); Limeira-Campinas, 18.vi.1951, Hoehne (F); Campinas-
,

Limeira, 17.v.1979, Leitao Filho ~t al. 10091 (UEC). ~~PA

TERRITORY: Rio Oiapoque, 13.x.1960, Irwin et a1. ll8684 (V).

INDEFINITE: Blanchet 648 (NY); Frolich (NY); Lalande (NY).

16. C. sericicalyx A.DC., Prodr. 9: 485 (1845).

Type - British Guiana: indefinite, 1839, Schomburgk 109 (DC!

holotype, El F! PI isotypes).

Distribution: N Brazil. The species occurs predominantly in

northern South America (Surinam, British and French Guiana and

Venezuela), extending to the Brazilian territory of Roraima and

Para state.

,
PARA: without precise locality, ii-iv.1844, Kappler 1510 (MO, U).
RORAlMA TERRITORY: Serra Tepequem, 17.ii.1967, Prance et al. 4446

(F, MO, NY, U).

17. Cordia naidophiZa Johnst., J. Arnold Arb. 16: 32 (1935).

Type - Brazil: Amazonas, Manaus, 13.x.1929, Killip & Smith 30008

(GH holotype).

Distribution: N Brazil.
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AMAZONAS: Manaus, Rio Taruma, 19.x.1946, Ducke 2014 (A); Rio Negro,

Matupiri, x.1947, Fro~s 22852 (GH); Humaita, near Tres Casas,

14.ix.1934, Kflkoff 6073 (U, MO); Rio Cuieras, 31.iii.1974, Ongley &
Ramos P 21671 (GH, MO); Lago Preto, 3 km N of Labrea, 29.x.1963,

Prance, Ramos & Far~as 8068 (F, MO, U); Labrea, 30.x.1968, Prance,

Ramos & Farias 8070 (F, MO, U). PARA: Rio Arapiuns, 18.xi.1952,

Pires & Silva 4374 (A).

18. Cordia exaltata Lam., Tab. Encyc. 1: 422 (1792).

Syn.: C. scabrida Mart. ex Fresen., Fl. Bras. 8 (1): 11 (1857).

Type - Brazil: Para, near Santarcm, Martius (K).

Type - French Gui .ana : indefinite, Richard (p herb. Lamarck) •.....,
Distribution: N, SE and WC Brazil.

ACRE: near mouth of Rio Mucauhan (tributary of Rio Yaco), 2.ix.1933,

Krukoff 5743 (F, MO). . ,AMAZONAS: Huma1ta, near Tres Casas,

14.ix-11.x.1934, Krukoff 6435 (F, U); Rio Solim~es, vicinity of

Coari, 15.ii.1977, Mori et al. 8993 (NY, y); Rios Pacaja &

Muirapiranga, 23.ix.1965, Prance, Pennington & Silva 1462 (F, NY, U);

Tapuruguara, 25.x.1971, Prance et al. 15836 (NY, U); Manaus-Porto
,

Velho highway, 17.iii.1974, Prance et al. 2064 (F). ESPIRITO

SANTO: Reserva Florestal de Sooretama, 10.viii.1965, Delem 1532

(E, MO, NY). MATO GROSSO: source of Jatuarana river, Machado river

region, xii.1931, Krukoff 1566 (MO); source of Jatuarana river,
,

Machado river region, xii.1931, Krukoff 1684 (MO). PARA: Belem,

17.v.1969, Austin 4032 (MO); Belem, iii-v.1929, Dahlgren & Sella

227 (F); Belem, ii-v.1929, Dahlgren & Sella 248 (F); Belem,

iii-v.1929, Dahlgren & Sella 418 (F); Belcm, iii-v.1929, Dahlgren

& Sella 734 (F); Belem, 22.ix.1942, Froes 19892 (F, NY, US);
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Braganya railroad, vi.1920, Goeldi 1103 (MO, NY, U); Belem-Brasilia

km 92, 3.viii.1959, Kuhlmann & Jimbo 154 (F); km 98, Belem-Brasilia

highway, 6.viii.1963, Maguire et al. 56038 (E, F, MO, NY); km 309,

Belem-Brasilia highway, 9.viii.1963, Maguire et al. 56070 (F, MO, NY);

Distrito de Araca, Thome Assu, Santa Maria, 19.vii.1931, Mexia 5937

(F, MO, NY, U); Rio Jari, Monte Dourado, 22.iv.1968, Oliveira 4286

(NY, US); Belem, 17.ix.1942, Silva 76 (US); Belem, banks of Rio

Guana, v.1944, Silva 203 (US); Rio Jari, Monte Dourado, 1.x.1968,

Silva 1071 (MO, ~~, U); Rio Jari, Monte Dourado, 2.x.1968, Silva

1099 (MO, NY); Rio Jari, Monte Dourado-Munguba, 5.xii.1968, Silva

1507 (MO, NY, U); Rio Jari, Monte Dourado, 11.xii.1968, Silva 1524
I

(~~); Santarem, 4.viii.1969, Silva & Souza 2255 (F, NY). A}~PA

TERRITORY: Rio Oiapoque, 10.ix.1960, Irwin, Pires & Westra 48123

(MO, US); Rio Araguari, 18.ix.1961, Pires, Rodrigues & lrvime

51042 (F, NY, U); road to Amapa, km 134, Agua Azul, 30.vii.1962,

Pires & Cavalcante 52302 (F, NY); Colonia do Tarrao (2° 25' N-

51° 15' W), 28.viii.1962, Pires & Cavalcante 52663 (US); Porto
IPlaton, Rio Amapari, 13.x.1976, Ribeiro 1481 (MO).

19. Cordia silvestris Fresen., Fl. Bras. 8 (1): 12 (1857).

Type - Brazil: Minas Gerais, without precise locality, Martius 299

(3D, fide Johnston, 1930).

Distribution: S, SE and NE Brazil. In forest.

BAHIA: without precise locality, Bondar 2458 (F); without precise
I

locality, viii.1911, Luetzelburg 2520 (F). PARANA: Rio Cubatao,

28.xii.1911, Dusen 13649 (F, MO); Antonina, Caix D'Agua, 18.i.1966,

Hatschbach, Lindeman & Haas 13533 (NY, U); Morretes, 3.i.1974,

Hatschbach 33779 (MO, UEC); Morretes, Sao Joao da Graciosa, 23.iv.1974,

Hatschbach 34343 (MO); Antonina, Manduira, 4.i.1979, Hatschbach
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41828 (VEC). SANTA CATARINA: Cunhas, Itajai, 8.ii.1954, Klein

1153 (A); Sao Francisco do SuI, Garuva, Tres Barras, 28.ii.1958,

Reitz & Klein 6504 (NY, V). ~SAO PAVLO: Vbatuba, 10.i.1979, Silva

10995 (VEC).

20. Cordia oahnaaea DC., Prodr. 9: 485 (1845).

Syn.: C. braahytriaha Fresen., Fl. Bras. 8 (1): 13 (1857).

Type - Brazil: Pernambuco, Rio Sao Francisco near

Joazeiro, iv.1818, Martius (BD, fide Johnston, 1930).

Type - Brazil: indefinite, Lhotsky (nC! holotype).

Distribution: N, SE Brazil and also reported {o~Pernambuco state

in NE in Johnston (1930) by a single collection dated from April

1818 by Martius.

PARA: Vicinity of Paragominas, Belem-Brasilia highway km 161,

28.viii.1964, Prance & Silva 58916 (U). RIO DE JANEIRO: near Rio

de Janeiro, ii.1815, Bowie & Cunningham (BM); Copacabana, 26.i.1870,

Glaziou 4149 (p); Morro da Babilonia-Botafogo, 29.iii.1891, Glaziou

18383 (p)'.

21. Cordia ulei Johnst., Contr. Gray Herb. 92: 56 (1930).

Type - Brazil: Acre, Rio Acre, Seringal Sao Francisco, iii.1911,

Ule 9716 (K! isotype).

Distribution: known only from the type specimen.

This species resembles C. spruaei in leaf shape, i.e.

commonly obovate, with the upper surface glabrate. However, in

C. ulei the ovary is glabrous while in C. spruaei it is conspicuously

hairy.
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22. C. ucayaliensis Johnst., J. Arnold Arbor. 16: 181 (1935).

Type - Peru: Loreto, Yarina Cochas, 26.x.1925, Tessmann 5447 (Gl

isotype).

Distribution: N Brazil, extending eastwards to Peru and Bolivia.

ACRE: near mouth of Rio Macauhan (tributary of Rio Yaco), 5.viii.1933,

Krukoff 5306 (F, MO); Sena Madureira, 30.ix.1968, Prance ~~_.~. 7674

(A, F, GH, NY, D). AMAZONAS: Rio Solimoes, beside Confim-Sao Paulo

de Oliven~a road, 16.viii.1973, Lleras et al. P 17343 (MO); Ilha do

Camati, Rio Negro, 14.ii.1959, Rodrigues 85 (DB). ~ ,MARANHAO: Maracassume

river region, 2.v.1932, Froes 1720 (MO, NY, D).
,

PARA: Bragan~a

railroad, v.1920, Goeldi 1105 (F). RONDONIA: between Jaciparana and

Rio Madeira, 26.vi.1968, Prance et al. 5231 (F, MO). AMAPA TERRITORY:

Rio Araguari, 3.ix.1961, Pires, Rodrigues and Irvine 50693 (F).

Johnston (1930) originally described this taxon as C. uZei var.

ucayaZiensis, with the leaf upper surface pubescent in contrast to

the typical variety with the leaf glabrescent. Subsequently,

Johnston (1935), elevated var. uoayaZiensis to specific rank but

without adding any new differential characters. From the limited

material which has been seen of these two taxa it would seem that they

can be only distinguished by this particular attribute of the leaf.

Thus, although in the present revision they have been maintained as

species, it is likely that a critical study of a large suite of

material referable to them may establish that these two taxa are

conspecific.

23. Cordia nervosa Lam., Tabl. Encyc. 1: 422 (1792).

Type - French Guiana: indefinite, Herb. Lamarck (P!).

Distribution: N Brazil, and widely distributed in the Guianas.
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,
AMAPA TERRITORY: banks of Rio Calcoene, 21.viii.1962, Pires &
Cavalcante 52572 (F, US).

C. nervosa is easily recognised because the veinlets are

completely immersed in the lower surface of the leaves, although

the midrib and secondary veins are prominent. The relatively small,

clustered inflorescence is also distinctive.
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Cordia sect. Gerascanthus (Browne) Don.

Section Gerascanthus was established by Don (1837) for a group

of 17 speC1es with distinctly ribbed or striate calyx and largish

flowers in dense, corymbose inflorescences. The section as recognised

by Don was heterogeneous and included only remotely related species,

e.g. C. eel.loiriana Doni and C. ehamieeon iana Don wh ich are now

referred to sect. Myxa, and C. Zutea which is referred to sect. Cordia.

Johnston (1930) much improved the concept of sect. Geraecanbhue

by drawing attention to the distinctive fruit, which is cylindrical,

thin walled, and enclosed in a persistent calyx and marcesccnt corolla.

Sect. Gerascanthus ~~ Johnston is a very natural group of 12 New

World species of which five are endemic to Brazil (C. goeZdiana Hub.,

C. gZabrata (Mart.) DC., C. insignia Cham., C. ZatiZoba Johnst. and

C. trichotoma (Vell.) Arrab. ex Steud.) and a sixth species,

C. aZZiodora (R. & P.) Oken, extends from Brazil into NW South

America and Central America. All the species are quite distinct with

the exception of the pair C. aZZiodora-C. trichotoma which show some

breakdown of the differential corolla size, particularly where the

two taxa are sympatric in Hinas Gerais.

lInexplicably, Don described the species now referred to as

C. trichocZada DC. under the name C. seZZowiana, an epithet he had

already applied to another species in the same paper. The epithet

C. trichocZada was later used by De Candolle (1845) who was apparently

unaware of Don's description. In any case, the species described as

C. seZZowiana by Don is a later homonym of C. seZZowiana Chamisso

(1829).



Section Gepascanthus (Browne) Don, Gen. Syst. 4: 380 (1837).

Syn.: Cepdana R. & P., Prodr. 37 (1794).

Copdiada VeIl., Fl. Flum. 98 (1829). lcones 2: 156 (1831).

Cordia subgen. Gerascanthu8 Cham., Linnaea 5: 115 (1830).

Cordia sect. Cerdanae R. & S., Syst. 4: 497 (1818).

Small to large trees or sometimes shrubs. Leaves distinctly

petiolate, lanceolate, elliptical, oblong, ovate, obovate or

sometimes orbicular; base acute, obtuse or truncate, very often

oblique, apex acute, acuminate or rounded; upper surface glabrescent

or stellate-tomentose, lower surface glabrous, sparsely to densely

tomentose or stellate-tomentose, or obscurely to densely appressed

sericeous; margin entire; venation brochidodromous; usually coriaceous

in texture.

Flowers commonly in lax, paniculate inflorescences (occasionally

clustered on the tnuch reduced branches of the panicle). Calyx

tubular-cylindrical or campanulate, strongly ribbed (except

C. gael-diana) variously 3-5(-10)-toothed, externally densely tomentose

to minutely puberulent; internally sericeous. Corolla relatively

large (1.5-4.5 cm), with the lobes oblong, rounded or rhombiform.

Stamens 5 with the base dilated and hairy. Ovary pyriform or globose,

glabrous. Fruits cylindrical enveloped by the calyx and the

marcescent corolla. Pollen prolato- to oblato-spheroidal, 3-colpate

or 3-colporate, exine spinulose.

All flowers are heterostylous, but stamen height is not usually

very variable between longstyle and shortstyle morphs.

Type species: C. gerascanthu8 L.,Syst. ed. 10: 936 (1759).
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Key to Brazilian species of sect. Gerascanthus.

1. Calyx unribbed (sometimes slightly striate). 1. C. goe Zdiana

1. Calyx strongly ribbed.

2. Corolla lobes rhombiform with the apex more or less acute.

Leaves glabrous on both surfaces. 2. C. latiZoba

2. Corolla lobes oblong to rounded, with the apex truncate or

rounded. Leaves pubescent at least on the Lowe r surface.

3. Pubescence exclusively of simple hairs.

4. Lower surface of the leaves with strongly appressed

sericeous pubescence and veins inconspicuous, more or

less immersed in the lamina. Corolla 2-3 cm.

3. C. gZabrata

4. Lower surface of the leaves tomentose (hairs never

appressed) and veins prominent, not immersed in the

lamina. Corolla 3.5-4.5 cm. 4. C. insignis

3. Pubescence mostly of stellate hairs.

5. Corolla lobes less than 3.5 mm. Ant-domatia usually

present just below the inflorescence.

5. C. al/l/iodora

5. Corolla lobes 4.0 mm or more. Ant-domatia usually

lacking. 6. C. trichotoma

1. Cordia goeZdiana Hub ,, Bolm. Mus. para. "Emilio Goeldi" ~: ~q-go(JCJo~)

Type - Brazil: Para, Peixeboi, railroad between Para and Bragan~a,

23.ix.1907, Goeldi 8319 (RB, BM, G!).

Distribution: N Brazil. In forests.

~PARA: Rio Xingu, between Boa Vista and Altamira, 20.viii.1919, Ducke

(us); Belem, Campo Lyra Castro, 22.viii.1941, Ducke 788 (F, NY, US);
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Belem, bosque Municipal, 10.ix.1945, Ducke 2345 (F, NY, US); Belem,

IAN, mata do Cafezal, 15.ix.1949, Pires 1785 (NY); Rio Pacaja and

Muirapiranga, line SWof Ilha de Breves, 28.ix.1965, Prance et al.

1492 (F, NY).

,
AMAPA TERRITORY: Serra do Navio, Rio Amapari, 19.ix.1945, Cowan 38447

(F, NY, US).

Within sect. Gerasoanthus, C. goeZdiana is exceptional because

it has the calyx campanulate and smooth, in contrast to the remaining

species with prominent ribbed, cylindrical calyx. In addition, the

leaves are glabrous on both surfaces, a feature shared only with

C. ZatiZoba.

In the original description of C. goeZdiana Huber (1909)

described the fruit as globose, ca. 2 cm in diameter. Johnston (1930)

argued that as this species is so clearly a member of sect. Gerasoanthu8,

he strongly suspected that the fruit described by Huber did not belong

to C. goeZdiana. This point still needs to be clarified but,

unfortunately, no fruiting material was available for this present

study. However, if the fruit should be as described by Huber, then

the sectional concept would need to be re-evaluated, or perhaps
~

C. goeZdiana transferred to section ~abdooaZyx a group of 3 species

from Mexico, which also have a marcescent corolla but with conic-

ovoid fruits.

2. Cordia Zatiloba Johnst., Contr. Gray Herb. 92: 9 (1930).

Type - Brazil: Rio de Janeiro, without precise locality, Glaziou

1106 (KI).

The species is known only from the type specimen and two

additional collections, one of which, collected by Riedel, also from
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Rio de Janeiro, was listed by Johnston (1930). The other specimen,

seen at Paris during the present revision, was collected by

St. Hilaire but with no indication of its provenance. The speCIes

must be very rare since the area around Rio de Janeiro has been well

collected and, in spite of this, no new collections of C. ZatiZoba

have been made. The species is, nevertheless, a very distinct one

with the corolla lobes rhombiform and with an acutish apex, a unl_que

feature among the species of section gerascanthus.

3. Cordia gZabrata (Mart.) DC.

Syn.: Gerascanthus gZabrata Mart., Flora Regenb. 21, Bd. 2,

Beibl. 87 (1838) - (basionym).

C. Zongipeda Mez, Bot. Jahrb. ~: 550 (1890). Type-

Brazil: Mato Grosso, Cuiabri, Martius Herb. Bras. 1068

(DC!).

C. Zongituba Chad., Bull. Soc. bot. Geneve sere 2.12: 213

(1921). Type - Paraguay: Rincon between Conception and

Horqueta, 1914, ehodat 363 (G!).

Type - Brazil: Minas Gerais, near Contendas, Martius Herb. Bras. 1569

(BD - fide Johnston).

Distribution: NE, we and SE. Predominantly in cerrado vegetation.

GOlAS: 100 km south of Guarl, along Belem-Brasilia highway, 12.viii.1963,

Basset Maguire et al. 56118 (NY); near Padre Bernardo, 20.vii.1971,

Gifford & Fonseca G 210 (E); Serra Dourada, 1.viii.1895, Glaziou

21782 (NY, p); Piranhas, 15 km E, 27.vii.1977, Hatschbach 40134 (VEe);
,

Padre Bernardo, 120 km of Brasilia, 11.viii.1974, Meringer & Paula

13922-B (VEe); Mun. Niquelandia, T~airas, 27.vii.1952, Macedo 3623
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3623 (NY, US); between Brasilia and Niquelandia, 15.v.1963, ~ires,

Silva & Souza 9683 (F, NY, UB, US); Mun. Padre Bernardo, fnz.

Lagoa Santa, 8.viii.1976, Ratter 3406 (E); rlha do Bananal, Parque

Nacional do Araguaia (IBDF), II Q, ca. 2 km from Macauba, 9.ix.1980,
,

Ratter, Rocha & Castro R 4369 (E). 11ATO GROSSO: Brasilia-Acre

highway, 100 km N of Cuiaba in route to Diamantina, 29.viii.1963,

Basset Maguire et al. 56384 (F, NY); Cuiaba, 1.ix.1902, G.C. Malme

(MO). MATO GROSSO DO SUL: mun. Aquidauana, 20.vii.1969, Hatschbach

22060 & Guimaraes (NY); Serra da Pimenteira, mun. Rio Verde, 28.viii.1973,

Hatschbach 32456 (NY); Corumba, near Bolivia, 9.vi.1981, Paula 1448

(UB). MINAS GERAIS: ca. 10 kmW of Januara on road to Tijuco, 30.vi.1976,

Ratter, Fonseca Filho & Fonseca 3243 (E, UEC); near Unae 17.viii.1980,

Ratter 4365 (E); between Piropera and Montes Claros, 18.ix.1963,

Santos & Castelhanos 24239 (NY). PIAUI: on banks of the Gurgoa,

viii.1839, Gardner 2686 (E, DC, F, US).

4. Cordia insignis Cham., Linnaea 8: 122 (1833)

Syn.: Gerasaanthus aspera Mart., Flora Regenb. 21. Bd. 2.

.Beibl. 86 (1838). Type - Brazil: Matto Grosso, Morro do

Ernesto, Cuiaba, Martius Herb. Bras. 269 (DC! K! NY).

C. martii DC., Prodr. !: 471 (1845). Based on

Gerasaanthus aspera Mart.

C. nettoana Taub., Bot. Jb. 15. Beibl. 38: 11 (1893).

Type - Brazil: Rio de Janeiro, Cabo Frio, Glaziou

11283 (K!).

C. juaunda Moore, Trans. Linn. Soc. sere 2. 4: 401 (1893).

Type - Brazil: Mato Grosso, 1886, Leeson (BM!).
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Type - Brazil: Minas Gerais, without precise locality, Lotzky

(F! phototype).

Distribution:' NE and WC Brazil. In cerrado vegetation.

BAHIA: Brumado, Baixa das Flores, 6.iv.1966, Sobrinho 255 (US) .
..GOlAS: 01aria 5 km from Xavantina, 28.vii.1967, Sidney 194 (NY, UB).

~~TO GROSSO: ca. 35 km (straight line), ENE of Barra do Gar9a,

4.v.1973, Anderson 9693 (F, NY); Cuiaba, Coxipo, 18.v.1973, ca. 60 km

Hatschbach 32080 (NY, US); Xavantina-Caximbo road, 65 km Xavantina,

24.v.1966, Hunt & Ramos 5534 (K, NY); ca. 60 km N of Xavantina;

24.v.1966, Irwin et al. 15920 (F, NY, US); ca. 86 km of Xavantina,

4.vi.1966, Irwin et al. 16619 (F, NY, US); ca. 2 km NE of Xavantina,

7.vi.1966, Irwin et al. 16719 (F, NY, US); ca. 20 km S of Xavantina,

9.vi.1966, Irwin et al. 16806 (F, ~~); 75 km S of Xavantina, lower

slopes of Serra Azul, 17.vi.1966, InTin et al. 17316 (F, NY, US);

15 km N of Barra do Gar9a on road to Xavantina, 2.v.1968, Ratter et al.

1267 (E, K, NY); Corrego do Gato, 220 km N of Xavantina on the

Xavantina-Sao Felix road, 30.v.1968, Ratter et a~. 1558 (E, K, NY).

RIO GRANDE DE NORTE: Lages, vii.1930, Tassino 2445 (US).

5. Cordia aZZiodora (R. & P.) Oken, All. Naturg. Bot. ~ (2);

1098 (1841) •

Syn.: Cerdana aZZiodora R. & P., Fl. Peru. 2: 47, t.184 (1799).

C. cerdana R. & s., Syst. 4: 467 (1819).

C. cujabensis Manso & Lhotzk. ex Cham., Linnaea~: 121

(1833). Type - Brazil: Mato Grosso, Cuiab;, vi.1832,

Manso & Lhotzk 13 (DC!).

C. veZutina Mart.,. Flora Regenb. 21. Bd. 2. Beibl. 85
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(1838). Type - Brazil: Hato Grosso, Martius Herb. Flo

Bras. 268 (E! PI).

Type - not traced.

Distribution, N, WC Brazil.

ACRE: highway Abuna-Rio Branco, 18.vii.1968, Forero et al. 6342
,

(F, NY, u, US); basin of Rio Jurua, upper Rio Jurupary, 15.vii.1933,

Krukoff 5220 (F, MO, NY, U, US); near mouth of Rio Macauhan

(tributary of Rio Yaco), 3.viii.1933, Krukoff 5267 (F, MO, NY, U, US);

near Rio Branco, 11.vii.1965, Pires & Martin 10070 (NY); Rio Branco,

xi.1909, Ule 8290 (U). AMAZONAS: basin of Rio Jurua, Rio Embira

(tributary of Rio Tarauc~), 13.vi.1933, Krukoff 4788 (F, MO, NY, U, US);

Rio Curuql1ete, S. Paulo, 30 km above mouth of Rio Coti, 20.vii,1971,
,

Prance et al. 14456 (F, NY, U, US). GOlAS: Serra do Caiapo, 5 km S

of Caiaponia, 30.iv.1973, Anderson 9475 (E, F, MO, NY); Goiania-
,

GoLas Velho, 14.vii,1964, Duarte 8251 & Mattos 514 (l<'); Jatai-

Caiaponia, 40 km from Caiaponia, 26.vi.1966, Hunt 6181 (NY, U);

Serra do Caiapo, Corrego d'Anta ca. 40 km S of Caiaponia, 26.vi.1966,

Irwin et al. 17765 (F, NY, US); Chapada dos Veadeiros, 15 km N of

Veadeiros, 20.vii.1964, Prance & Silva 58263 (MO, NY, U); road

Estreita-Tocantinopolis, 10.viii.1964, Prance & Silva 58647 (F, NY,

US). MATO GROSSO: Serra do Roncador, ca. 60 km N of Xavantina,

6.vi.1966, Irwin et al. 16668 (F, NY, US); 1 km E of Xavantina,

22.vii.1967, Ratter & Castro R 149 (E, NY, DEC); 8 km E of base

camp, 270 km N of Xavantina, 21.vi.1968, Ratter et al. R 1876 (E,

MO, NY, UEC). "". ., .PARA: R10 Tapa]os, Opposlte to Fordlandia, 18.iv.1943,

Archer 8426 (NY, US); Boa Vista, Rio Tapajbs, 2.viii.1932, Capucho

357 (F); Boa Vista, Rio Tapajos, 30.viii.1932, Capucho 406 (F);

Boa Vista, on the Tapajos river, 1931, Costa 87 (F); Fordlandia,
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Tapajos river region, ix.1931, Krukoff 1050 (NY, U); upper Cupary

river, plateau between Xingu and Tapajos, ix.1931, Krukoff 1153

(MO, NY, U); on varzea land near Cassipa, Tapajos river region,

ix.1931, Krukoff 1256 (F, MO, NY, U). RONDONIA: Rio Urupa,

9.viii.1975, Cordeiro 498 (NY); basin of Rio Madeira, km 166-169

Madeira-Mamore, 6.vii.1968, Prance et al. 5687 (NY, u, US); Vila

Rondonia, 3.viii.1975, Rosa 418 (NY).

This species was described by Johnston (1950) and Op1er et al.

(1975) as homosty1ous. However, the survey carried out by Gibbs

and Taroda (1983), based on floral dissection of some 51 specimens

from South America, revealed the presence of shortsty1e and

homosty1e morphs in C. aZZiodora.

6. Cordia trichotoma (Ve11.) Arrab. ex Steud., Nom. ed 2: 419

(1840).

Syn.: Cordiada trichotoma Ve1l. Flo F1um.: 98 (1829) and

leones 2: 156 (1831) •

. Geraecanthue excel-ea Mart., Flora Regenb. ~. Bd. 2,

Beib1. 86 (1938). Type - Brazil: indefinite, Martius

Herb. Bras. 486 (DC!).

C. exaeZsa A.DC., Prodr. 9: 473 (1845). 8ased on

Gerascanthus exeZsa.

C. ahamissoniana Steud., Nom. ed. 2: 417 (1840), not

Don (1837). Type - Brazil: Ceara, viii-xi.1838, Gardner

1780 (G! NYI).

C. hypoZeuaa DC., Prodr. 9: 472 (1845). Type - Brazil:

Rio de Janeiro, 1844, Lund 66 (DC!).
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C. aeterophora nerc, ex Fresen., Flo Bras. ~ (1): 4

(1857). Type - Brazil: Bahia, in woods Caatingas,

Martius (BD) - fide Johnston (1930).

Type - not traced.

Distribution: NE, WC, SE and S Brazil. In cerrado and gallery

forest; also caatinga.

BAHIA: JU9ure (plant. cacau), 27,v.1966, Belem & Pinheiro 2304 (NY,

US); Jurure (plant. cacau), 27.v.1966, Belem & Pinheiro 2308 (NY, US);

without precise locality, De Lesser 2559 (E); km 9 Maracis-Caatinga,

24.i.1965, Pereira 9698 & Pabst 8587 (F, NY). CEARA: without

precise locality, 20.ix.1935, Luetlzeburg 26262 (F). FEDERAL DISTRICT:

35 km S Brasilia on road to BeroHorizonte, 28.viii.1964, Irwin &
Soderstrom 5688 (F, MO, NY, US); 4 km N of Chapada da Contagem,

10.vi.1976, Ratter, Fonseca & Fonseca Filho 3151 (E, UEC). ..GOlAS:
between Morrinhos and Itumbiara, 7.vi.1964, Pires 57902 (F, NY, u, US).

MATO GROSSO: Rio Paraguai, Pantanal, 27.viii.1977, Schaller 36 (NY).

MATO GROSSO DO SUL: Dourados-Ponta Pora, Rio Dourados, 19.vii.1977,

Gibbs et al. 5317 (UEC); Sidrolandia, 12.vii.1969, Hatschbach 21783 &
Guimaraes (MO); BR-262, 20 km W of Aquidauana, 12.v.1976, Hatschbach

38615 (UEC). MINAS GERAIS: without precise locality, 1841, Gardner

5040 (E, NY, US); without precise locality, 10.xi.1884, Glaziou

14144 (NY); Barbacena, 8.xi.14145, Glaziou 14145 (NY); Ituiutaba,

23.v.1945, Macedo 679 (MO); Santa Luzia-Piteiras, 1.v.1934, Mello

Barreto 2129 (F); Santa Luzia, 3.v.1934, Mello Barreto 2130 (F);

Tombos, 14.viii.1935, Mello Barreto 5129 (F); Santa Luzia-

Vespaziano, 26.v.1935, Mello Barreto 5131 (F); Patos, 19.vi.1936,

Mello Barreto 5132 (F); Caldas, 10.v.1874, Mosen 1917 (MO, U);

Curvelo-Diamantina, 6.vi.1973,Orchioni 5477 (F); without precise
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locality, 3.v.1878, Regnell 1690 (US); Entre Rios de Minas,

26.iii.1981, Sarti 12548 (VEC); Venda Nova-Vcspaziano (mun. Santa
.-Luzia), 22.x.1945, Willians & Assis 6741 (F, MO, NY). PARANA:

Jaguariaiva, 3.vii.1910, Dusen 10024 (MO, NY); Jaguariaiva, 20.iv.1911,

Dusen 11743 (F, MO); Jaguariaiva, 3.vi.1914, Dusen 497::1(HO);

Imbuial, Alto da Bela Vista, 25.iv.1947, Hatschbach & O'Curial 720

(U); Laranjeiras do SuI, v.1964, Hatschbach 11196 (U); Alto Parana,

21.vi.1966, Hatschbach 14424 (F, NY); Rio Cedro, Mun. Cuar aquecaba ,

30.i.1968, Hatschbach 18515 (MO, NY); Laranjeiras do SuI, Rio Igua~u

near Barra do Perdido, 12.vi.1968, Hatschbach & Guimaraes 19394 (F);
.-

Laranjeiras do SuI, 8.ix.1975, Hatschbach 36601 (UEC); Adrianopolis,

21.i.1978, Hatschbach 41043 (VEC); Jaguariaiva, 3.vi.1914, Jonsson

497a (NY); Mariana, rio Laranjinha, 31.iii.1974, Kummrow 539 (MO);

ca. 30 km E of Cianorte, 29.iii.1966, Lindemann & Haas 817 (U);

30 km E of Cianorte, 30.iii.1966, Lindemann & Haas 825 (F, NY, U, US);

Porto Mendes, 21.vi.1967, Lindemann & Haas 5483 (U); Ivai, 15.iii.1937,

Tessman 6105 (V). PERNAMBUCO: Taquaritinga W of Recife, 19.vii.1967,

Lindemann & Haas 6169 (F, NY, V); Tapera, 10.ix.1932, Pickel 3113

(F, US). RIO GRANDE DO SUL: Sao Leopoldo, i.1941, Eugenio 278 (NY);

Sao Leopoldo, v.1940, Leite 270 (NY), Santa Rosa-GiruB, 3.iii.1971,

Porto & Oliveira 9651 (U). RIO DE JANEIRO: Guanabara, Floresta da

'l'ijuca,3.iv.1962, Angeli 287 (F); Rio de Janeiro, Armand 14833 (VS);

Rio de Janeiro, 27.iii.1886, Glaziou 16278 (NY); Guanabara-Jacarepagua,

11.v.1963, Lanna 631 & Castellanos (F); Barra da Tijuca, 25.ii.1959,

Pereira 4489 (F); Guanabara, morro do Bico do Papagaio, 14.vi.1969,

Sucre 5286 (F, VEC). SANTA CATARINA: Sao Miguel do Oeste, 2.iii.1964,

Castellanos 24837 (F); Ibirama, 3.ii.1956, Reitz & Klein 2604 (NY, U);

Barra de Areia-Vidal Ramos, Reitz & Klein 6597 (US); Novo Horizonte,

15.i.1959, Reitz & Klein 8239 (F); Serra do Matador-Rio do SuI,
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25.i.1959, Reitz & Klein 8295 (NY); Sanga da Areia, Jacinto

11achado, 27.i.1960, Reitz & Klein 9414 (NY); Joayaba, 10.ii.1957,

Smith, Reitz & Klein 11167 (US); Rio do SuI, Brayo do Trombudo,

13.ii.1957, Smith, Reitz & Klein 11359 (NY). SAO PAULO: Matao,

18.vi.1961, Eiten et al. 3002 (MO, NY, US); Itapira, 26.v.1936,

Gehrt (F); Camp i.nas, lll.vi.1977, Gibbs 4781 (F, UEC); Campinas,

1904-1906, Heiner (~10); Campinas, Heiner (MO); Sao Jos~ do Barreiro,

29.iv.1926, Hoehne & Gehrt 17642 (US); Mogi Mirim, 9.vi.1932, Hoehne

29737 (F); Pirassununga, 1.v.1979, Martins 10004 (E, UEC); Campinas,

3.vii.1979, Martins 10873 (UEC); Sao Jose dos Campos, 29.iv.1961,

Mattos 8909 & Mattos (F); subida para os campos de Bocaina, 1.v.1959,

Pabst 11032 (F); Jundiai, Serra do Japi, 9.v.1977, Traldi & Souza

25 (VEC); sao Paulo-Rio de Janeiro, 1861, Weir 254 (F). INDEFINITE:

Riedel 572 (NY).

C. al.l.iodora is morphologically very similar to C. tnri choiioma ,

They were distinguished by Johnston (1930) on the basis of corolla

lobe width (1.5-2.5 mm in C. aZZiodora, 3-7 mm in C. trichotoma),

distribution and also the presence of a conspicuous ant-clomatia

developed below the inflorescence in C. aZZiodora, which are absent

in C. triahotoma. Subsequently, however, Johnston (1935), preferred

to treat C. trichotoma as a variety of C. aZZiodora with the earliest

name available at varietal rank being C. aZZiodora var. tomentosa

Gibbs and Tarocla (1983) in a critical study of C. aZZiodora-

C. trichotoma observed that, although the presence of ant-domatia

was not always consistent in C. aZZiodora and there were some

intermediates between the two species with regard to corolla size,

the two taxa differed in the expression of heterostyly. C. aZZiodol'a

shows a range from shortstyle to homostyle flowers whereas

C. triahotoma has distinctly short-, long- and homostyle flowers.
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It was therefore argued that it is preferable to maintain the

two taxa as distinct species for the present, pending controlled

pollination studies on the functioning of the heteromorphic breeding

system.
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Section Superbiflorae sect. nov.

r, Section Superbiflorae Taroda; sect. Myxae et sect.

Geraecanth o similis exiniis spinulosis et colpis pollinis

granulorum. A sect. Myxa floribus majoribus (1.5 cm v. ad 1 cm)

et a sect. Geraeeantiho corollis marcescentibus differt. I'

Small trees or shrubs. Leaves distinctly petiolate;

elliptical, oblong-elliptical, oblanceolate, ovate to obovate;

base and apex rounded, obtuse or acute; upper surface .glabrous to

puberulent, undersurface glabrous, minutely puberulent to sparsely

to densely tomentose; margin entire or coarsely dentate; venation

brochidodromous.

Flowers usually in terminal, robust and well-developed

multiflowered panicles, but sometimes axillary, slender and few-

flowered. Calyx tubular-campanulate, lobes 3-5 irregularly divided

(except for C. aberrans with 5 equal lobes); externally minutely

puberulent to densely tomentose, internally glabrous or puberulent.

Corolla usually very large (up to 7 cm), funnelform, with the lobes

more or less rounded and shallow or sometimes deeply oblong. Stamens

4-5, usually two shorter and three longer but sometimes all of

equal length, villous at the base. Ovary pyriform, glabrous. Fruits

conical-ovate, halfway or totally surrounded by the persisting calyx.

Pollen 3-colpate to 3-colporate with spinulose exine.

Flowers heterostylous probably in all species.

Type species: C. euperba Cham., Linnaea 4: 474.(1829).

Key to Brazilian species of sect. Supe:rbifZorae.

1. Calyx regularly 5-lobed, lobes acuminate, mucronate, internally

puberulent, with the mid-vein prominent. 1. C. aberrans
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1. Calyx irregularly 3-5 lobed, lobes more or less rounded; internally

glabrous, the middle vein immersed not prominent.

2. Panicles very slender, few flowered, axillary or apparently

so. 2. C. candida

2. Panicles rebus], well developed, multiflowered, always terminal.

3. Corolla less than 2.5 cm, lobes deeply divided, oblong.

6. C. anabaptista

3. Corolla more than 3.0 cm, lobes rather shallow, rounded.

4. Leaves glabrous on both surfaces, with entire margin.

3. C. taguahyensis

4. Leaves pubescent at least on the lower surface, margin

frequently coarsely dentate towards the apex.

5. Calyx minutely puberulent.

5. Calyx densely tomentose.

4. C. euperba

5. C. rufeecene

1. Cordia aberrans Johnst., J. Arnold Arb. 16: 173 (1935).

Syn.: C. mucronata Fresen., Fl. Bras. 8 (1): 9 (1857); not

Poiret (1818).

Type - Brazil: "inter Vittoria et Bahia", Sellow 572 (M, GH! phototype).

Distribution: SE Brazil. Probably endemic in the coastal region of

Rio de Janeiro and Espirito Santo.

RIO DE JANEIRO: Sete Pontes, 26.ix.1872, Glaziou 6052 (p); Rio de

Janeiro, Glaziou 7778 (GH, K); vicinity of Rio de Janeiro, Schott

1747 (GH, K); Sao Joao da Barra, near Sao Joao da Barra village,

9.ix.1953, Segadas-Viana et al. 1325 (US). INDEFINITE: Sellow (US).

The species was described by Fresenius (1857) but it was

redescribed by Johnston (1935), due to the existence of an earlier

homonym. C. aberrans is a very distinctive species of this section



106

and has the calyx with 5 lobes distinctly outlined, the mid-vein

prominent on the inner surface of each. In addition, it has the

leaves glabrous on both surface, but with a peculiar tuft of hairs

restricted to the axil of the secondary veins.

2. Cordia candida VeIl., Fl. Flum. 98 (1829). leones 2: 155 (1831).

Type - not traced.

Distribution: SE Brazil. The species occurr at coastal localities around
..

Rio de Janeiro and Espirito Santo.

ESPIRlTO SANTO: Vila Velha, Praia da Costa, 14.ii.1963, Santos 1595

(US). RIO DE JANEIRO: Rio de Janeiro, i.1881, Glaziou 1288 (K).

INDEFINITE: 1814-16, Bowie & Cunningham (A, BM).

C. candida resembles C. aberrans 1n that the panicles in both

species are slender and fewer flowered in comparison with those of

the other species in the section. They are, however, readily

distinguished by the calyx characteristics used in the key and the

leaf lower surface, which in C. candida is pubescent, contrasting

with the glabrous leaves of C. aberrans.

3. Cordia taguahyensis VeIl., Fl. Flum. 98 (1829). leones 2:

154 (1831).

Syn.: C. gZabra Cham., Linnaea~: 124 (1833); non Linnaeus

(1753). Type - Brazil: Rio de Janeiro, Sellow 339

(BD - fide Johnston, 1930).

C. ampZifoZia Mez, Bot. Jb. 12: 538 (1890)*; non

*According to Johnston (1935) the type of C. ampZifoZia is at Munich

and it is only a very large-leaved northern form of C. taguahyensis.
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A. De Candolle (1845).

Type - not traced.

Distribution: NE, SE Brazil. Forest and gallery forest.

BAHIA: Ilheus, Centro de Pesquisa.
,

do Cacau, 24.iii.1965, Belem &
Magalhaes 513 (NY); Ilheus, Centro de Pesquisa do Cacau, 25.iii.1965,

Bel~m & Magalha~s 528 (NY); Itajufpe, plant. de cacau, 24.x.1966, Bel~m

& Pinheiro 2928 (NY); Belmonte, 3.ii.1967, Belem & Pinheiro. 3279 (NY);

.Ii t aiina, saida para .Jequi.e , 8.iii. 1967, Belem & Pinhe iro 3378 (NY);

Jitauna, saida para Jequie, 8.iii.1967, Belem & Pinheiro 3384 (NY);
,

without precise locality, x.1832, Blanchet 606 (NY); Serra da Agua

Rega, 28.ii.1971, Irwin, Harley & Smith 31236a (MO, NY, US); without

precise locality, Lhotzky 65 (MO); Itabuna-Itajupe, 20.i.1965,

Pereira 9553 & Pabst 8442 (NY); vicinity of Toea da On~a, 1915,

Rose 20096 (NY). MARANHAO: Imperatriz, behind Rodobras station,

6. i ,1970, Eiten & Eiten 10204 (US). MINAS GERAIS: 13 km by road W

of Januaria on road to Serra das Araras, 19.iv.1973, Anderson 9138

(E, MO, NY). PERNAMBUCO: Tapera, .18.xii,1931, Pickel 2157 (NY, US).

RIO DE JANEIRO: Monte de Santa Tereza, 11.ii.1815, Bowie & Cunningham

(F); without precise locality, Gardner (US); without precise locality,

1841, Martius 462 (NY, p), without precise locality, 19.ii.1880, Netto

14236 (US), without precise locality, Regnel 149 (NY); without

precise locality, v-vi.1832, Riedel 571 (US); without precise locality,

1844, Wildgren (MO). RONDONIA: basin of Rio Madeira, km 12, road

Guajara-Mirim to Abuna, 5.8.1968, Prance et al. 6804 (MO). SAD

PAULO: no locality given, Wier 514 (MO). INDEFINITE: Glaziou (NY).

4. Cordia superba Cham., Linnaea 4: 474 (1829).

Syn.:C. superba var. cuneata Cham., Linnaea~: 474 (1829).

Type - Brazil: indefinite, Sellow (DCI GI K!).
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C. superba var. eZLiptica Cham., Linnaea 4: 474 (1829).

Type - Brazil: indefinite, Sellow (G!).

C. bLanchettiiDC., Prodr . .2.: 477 (1845). Type - Brazil:

Bahia, Jacobina, Blanchet 2618 (DC!).

C. atrofusca Taub., Bot. Jb. 15 Beibl. 38. 12 (1893).

Type - Brazil: Rio de Janeiro, cultivated, Glaziou 12087

(BD - fide Johnston, 1930).

C. Lpomoeaef lona Hook., Bot. Hag. 84: t. 5027 (1858).

Type - pat. ignot., ex Hart. Kew (K!).

Type - Brazil: indefinite, Sellow (K!).

Distribution: NE, WC, SE and S Brazil. In forest or forest-cerrado

margins.

BAHIA: Ll heua-Urucuca , 28.i. 1980, Heringer et a1. 3421-A (UEC).

GOlAS: MARANHAO: Balsas, 13.iii.1962, Eiten & Eiten 3609 (US); Loreto,

Ilha das Balsas region, between Rio das Balsas and Rio Parnaiba,

Eiten & Eiten 4201 (US); Loreto, 31.v.1962, Eiten & Eiten 4781 (US).

MINAS CERAIS: Caldas, xi.1868, Henschen III 906 (US); no locality

given, Lessert (NY); Caldas, 20.xii.1864, Regnell III 906 (MO); no
..locality given, 1816-1821, St. Hilaire (NY). PARANA: Jaguariaiva,

20.v.1914, Jonsson 397 (NY); near Tomazina, '19.x.1966, Lindeman & Haas

3234 (NY). PERNAMBUCO: Olinda, 13.ii.1930, Pickel 2277 (US).

RIO DE JANEIRO:rloresta da Tijuca, 22.i.1960, Angeli 99 (F).

SAO PAULO: Batovi, iii.1918, Andrade 1632 (NY); Mogi-Gua~u, faz.

Campininha, 28.xii.1961, Mattos 9618 (F); Pirassununga, Chacara

Sao Sebastiao, 30.iv.1978, Monteiro 7707 (UEC); no locality given,

10.xii. 1875, Masen 4306 (MO); Louveira, 26.xi.1974, Sazima 980 (UEC).

INDEFINITE: 1836-1841, Gardner 1782 (NY).
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The leaves of C. superba vary very much in size and shape and

may be obovate, oblanceolate or elliptical. The species is very

similar to C. pufescens and can be distinguished only by the denser

(tomentose) pubescence of the leaf lower surface and calyx of the

latter. Possibly a more detailed study of these two taxa will

indicate that they are conspecific with C. Y'Ufescens as a mere

variety of C. superba.

c. anabaptista approaches C. superba in general morphology

of the leaves which are also variable in shape and size. They are,

however, easily distinguished by the smaller corolla (less than

2.5 em) with oblong lobes of C. anabaptista. The corolla of

C. Bupepba is much larger (more than 3 em) and the lobes are shallow

and more or less rounded.

5. Cordia rufesaens A.DC., Prodr. 9: 476 (1845).

Syn.: Cordia piauhiensis Fresen., Fl. Bras. ~ (I): 9 (1857).

Type - Brazil: Piaui, Martius (BD - fide Johnston, 1930).

Type - Brazil: Bahia, Serra Assurua, 1838, Blanchet 2821 (G! K! PI).

Distribution: NE, SE and S Brazil. In forest and gallery forest.

BAHIA: Jacobina, Blanchet 3607 (BM, K, MO); Serra do Curral, 3 km NW

Lagoinha, 5.iii.1974, Harley et al. 16744 (E, K, MO, NY); Serra da
..
Agua Rcga, 25.ii.1971, Irwin, Harley & Smith 3]052 (MO), Serra do

Tombador, ca. 6 km S of Morro do Chapeu town, 18.ii.1971, Irwin,

Harley & Smith 32469 (E, MO, NY). CEARA: ca. 7 km from Missao Velha,

22.vii.1964, Castelhanos 25223 (F). PARANA: Jaguariaiva, l.i.1915,

Dusen 16248 (MO, US); Rio Jaguariaiva, Sao Jose da Boa Vista,

19.xi.1970, Hatschbach 25519 (US); Quatigua, J9.xi.1976, Hatschbach.
39243 (UEC); Cerro Azul, Jaguatirica, 21.xi.J979, Hatschbach 42562
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(UEe); Jaguariaiva, 17.i.1965, Smith, Klein & Hatschbach 14646 (US).

SAO PAULO: ca. 50 km S of Itapetininga, road to Registro, Reserva

Florestal Carlos Botelho, 26.x.1976, Gibbs, Leitio Filho & Taroda

3253 (F, UEe); Itapetininga, 20.xii.1978, Giannotti 6818 (UEC).

6. Cordia anabaptista Cham., Linnaea~: 474 (1829).

Type - Brazil: indefinite, Sellow ep! isotype).

Distribution: NE, WC and SE Brazil. In forest or cerrado.

BAHIA: Santa Cruz da Cabralia, 8.ii.1967, Belem & Pinheiro 3293 (MO);

Valley of Rio das Ondas, Espigao Mestre, ca. 32 km W of Barreira,
,

5.iii.1971, Irwin, Harley & Smith 31527 (US). GOlAS: ca. 2 km of A-

raguaina, 12.iii.1968, Irwin, Maxwell & Wasshausen 21076 (US); S of

Miracema do Norte, 29.vii.1964, Prance & Silva 58483 (US).

SAO PAULO: Ribeirao Preto, Esta~ao Experimental de Ribeir~o Preto,

19.1..1939,Viegas 3871 (US).
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Subgenus Varronia (Browne) Cham., Linnaea 5: 115 (1830).

Syn.: Varronia (Browne) L., Syst. ed. 10, 916 (1754).

Cordia sect. DasycephaZae HBK., Nov. Gen. et Sp. 3: 76

(1818) •

Cordia sect. Sebestena subsect. Varronia Endl., Gen. Pl.:

644 (1839).

Cordia sect. Myxa subsect. Spicaeformes DC., Prodr. 9:

488 (1845).

Cordia sect. MYxa subsect. Subcapitatae DC., Prodr. 9:

493 (1845).

Cordia sect. Myxa subsect. DasyphaZae DC., Prodr. 9:

493 (1845).

Mostly shrubs of less than 2 m but some small trees up to 5 m.

Leaves petiolate or sessile, membranaceous or chartaceous in texture,

margin serrate, dentate or crenate, occasionally entire; venation

craspedodromous (brochidodromous in C. Zongifotia and C. poZiophyZZa).

Flowers in congested inflorescences (spicate, capitate or

glomerulate) or sometimes in small, loose panicle. Calyx variable in

shape, 5-toothed, teeth deltoid frequently prolonged in a long acumen,

internally glabrous. Corolla variable in shape, villous below the

point of the insertion of the stamens. Stamens 5, usually inserted

at the same level on the corolla tube (&t different levels ~n

C. grandiftora, C. teuaocephata and C. paucidentata). Ovary pyriform,

glabrous. Fruits conical or cylindrical, coarsely verrucose at least

the half basal part, but with a longitudinal, slightly striate band.

Pollen, spheroidal to oblate spheroidal, 3-porate, exine reticulate.
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All the species seem to be heterostylous, but with the stamen

length scarcely variable.

Type species: CordiagZobosa (Jacq.) HBK., Nov. Gen. et SP.,

3: 76 (1818).*

*Although a contemporary of Linnaeus, Browne (1756) ~n his work

dealing with the Jamaican plants, did not adopt the binomial

nomenclature. In establishing the genus Varronia, Browne (1756)

described two taxa: the first of these "the round spiked Varr.onia"

was subsequently treated under the name Varronia hwniZis by Jacquin

(1763) and in doing so he specifically cited the first taxon of

Browne. Johnston (1949) reduced V. humiZis to a varietal rank of

cord-ia qloboea (Jacq.) HBK. Cordia qloboea has its basionym in

Varronia globasa Jacq., which in the sequence of Jacquin's work

precedes the description of V. humilis. In any case, the first

described taxon by Browne under Varrania is the one now bearing the

name of C. gZobosa var. hwniZis (Jacq.) Johnst. The second species

by Browne (1756) "the Varronia with oblong spikes", was also given

a binomial by Jacquin (1763) with the name of Varronia cza:oassavica

which was subsequently transferred to Cordia by Roemer and Schultes

(1819).
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Key to the species of subgenus Varronia.

1. Inflorescence spicate, elongate, more than 3 times longer than

broad.

2. Petiole of the leaves decurrent on the peduncles of the

inflorescences and young side branchlets.

3. Leaves evidently dentate or crenate. Spike generally stout

and densely flowered; calyx teeth usually acuminate.

1. C. multispicata

3. Leaves entire, ondulate or at most inconspicuously denticulate.

Spike slender, very elongate and loosely flowered; calyx

teeth triangular. 2. C. 8chomburgkii

2. Petiole of the leaves not decurrent on either peduncles of the

inflorescences or young side branchlets.

4. Leaves triangular-ovate, base truncate. Corolla lobes

more or less rounded and shallow, reflexed.

3. C. dardanu

4. Leaves elliptical, elongate, base attenuate or acute.

Corolla lobes more or less triangular, strongly reflexed.

(C. aurassavica group.)

5. Stem very densely hirsute. Leaf upper surface densely

tomentose. Calyx abundantly hirsute.

4. C. intoTlsa

5. Stem glabrate-puberulent, or with generally rigid,

appressed hairs. Leaf upper surface glabrate or

abundantly strigose, sometimes sparsely villosulous.

6. Leaf upper surface mostly glabrate. Calyx teeth

acute; corolla with wrinkled lobes.

5. C. aurassavica

6. Leaf upper surface with abundant strigose-setose
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hairs. Calyx teeth acuminate; corolla lobes smooth.

6. C. campcstris

1. Inflorescence variously capitate, glomerulate, e1ongate-

cylindrical or clavate (in this case flowers always very congested)

or sometimes small loosely paniculate.

7. Flowers with corollas more than 2.S cm long.

8. Sepal tip prolonged in a long filiform apex.

9. Leaves sessile, oblanceo1ate or obovate. Calyx

puberu1ent at the base becoming densely hirsute

towards the teeth. 7. C. paucidentata

9. Leaves petiolate, triangular-ovate.

long setaceo-strigose.

8. Sepal tip lacking a long filiform apex.

9. C. ZeucocephaZa

Calyx uniformly

8. C. grandi fZOl'a

7. Flowers with corollas 2.0 cm long or less.

10. Calyx funnelform; corolla with a nar-row tube,

ca. 2 mm in diameter and 10 mm long, expanding

abruptly in a well developed limb with deeply

divided lobes.

11. Stem, leaves on both surfaces and calyx

glabrous. 10. C. ZongifoZia

11. Stem, leaves and calyx pubescent.

11. C. poZiophyZZa

10. Calyx campanulate or obconical; corolla variously

tubular-cylindrical, funnelform or when salverform

the tube is 5 mm long or less, lobes shallow

sometimes almost inconspicuous.

12. Leaves sessile, orsubsessile with the

petiole 2 mm or less.
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13. Inflorescence clearly elongate-cylindrical, 2 times longer

than broad. 13. C. vilZicauZis

13. Inflorescence capitate or clavate, sometimes shortly-

cylindrical but always less than 2 times longer than broad.

14. Stem densely hirsute with spreading hairs. Leaves narrowly

to broadly lanceolate, upper surface hirsute or more or

less villous. Calyx teeth in most cases prolonged in a

filiform apex (rarely lacking). 14. C. sessilifoZia

14. Stem with appressed, setose or strigose hairs. Leaves

usually ovate or obovate, sometimes elliptical, upper

surface appressed setose or strigose. Calyx teeth

acuminate.

15. Calyx basally glabrate-puberulent, becoming hirsute

towards the teeth. Corolla funnelfoln with the limb

reflexed. 15. C. tr-unoata

15. Calyx unifol~ly rigid-strigose. Corolla tubular-

cylindrical. Limb not reflexed. 16. C. bracelinae

12. Leaves evidently petiolate, petiole 3 mm or more.

16. Sepal tip prolonged in a long filiform apex

17. Stem, leaves and calyx with stipitate glands.

18. Calyx sparsely strigose. Corolla limb not

reflexed. Inflorescence less than 1 cm in

diameter. 18. C. corchorifoZia

18. Calyx densely whitish hirsute, at least at

the teeth. Corolla limb reflexed.

Inflorescence more than 1 em in diameter.

19. C. caput-medusae

17. Stem, leaves and calyx without stipitate glands.
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19. Inflorescence usually elongate-cylindrical or clavate,

occasionally spherical, very much congested. Stem robust

and few branched, densely hairy. 17. C. caZocephaZa

19. Inflorescence spherical or globose. Stem slender, much

branched, usually sparsely hairy.

20. Leaves with upper surface glabrous (very rarely sparsely

appressed puberulent), margin usually entire, occasionally

remotely serrulate. Inflorescence mostly axillary with

the peduncle decurrent on the petiole of subtended leaf.

26. C. buddZeioides

20. Leaves with upper surface conspicuously pubescent, strigose

or hirsute, margin evidently serrate or serrulate.

Inflorescence internodal or terminal.

21. Corolla tubular-cylindrical.

21. Corolla funnelform.

16. 5er~l tip lacking a filiform apex.

22. Lower surface of the leaves evidently whitish-

20. C. gZobosa

12. C. setigera

floccose. Stem and calyx with fine covering of

whitish cotton-like hairs.

23. Leaves larger than 8 cm x 3.5 cm.

21. C. ZeucomaZZa

23. Leaves less than 5 cm x 2 cm.

22. C. ZeucomaZZoides

22. Lower surface of the leaves variously hairy but

never floccose. Stem and calyx lacking whitish

cotton like hairs.

24. Corolla salverform with a well developed

and reflexed limb. Inflorescence clavate,

congested. 23. C. harZeyi
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24. Corolla tubular-cylindrical with the limb not reflexed.

Inflorescence capitate-glomerulate or small loosely paniculate.

25. Corolla ca. 12 mm. Calyx exceeding 5 mm, whitish sericeous-

tomentose. 24. c. mayo i

25. Corolla 5 mm or less. Calyx less than 5 mm, hirsute, strigose

or puberulent.

26. Calyx basally glabrous or puberulent, becoming hirsute

towards the teeth.

27. Leaves with upper surface densely strigose, hirsute

or villosulous and margin usually distinctly serrate.

Calyx teeth acute to acuminate never with a filiform

apex. 25. C. guazumaefolia

27. Leaves with upper surface glabrous except for the

midrib (very rarely appressed puberulent) and margin

usually entire, rarely remotely serrulate. Calyx

teeth with a filiform apex,very rarely lacking.

26. C. buddZeioides

26. Calyx uniformly hairy (c. poZycephaZa group).

28. Inflorescence internodal, not subtended by a leaf.

29. C. monosperma

28. Inflorescence axillary, subtended by a leaf or

terminal.

29. Flowers in capitate-glomerulate heads

which are usually in racemes or panicles,

sometimes solitary. 27. C. poZycephaZa

29. Flowers in small panicles, sometimes becoming

rather denser.

30. Stem abundantly hirsute; inflorescence
. ..

borne onJrobust, straight, evidently
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axillary peduncle. Calyx usually hirsute. 29. C. urticaefoZia

30. Sternmostly appressed strigose or strigillose; inflorescence

mostly terminal (very rarely some additional inflorescences are

internodal or axillary). Calyx usually puberulent.

28. C. disooZo~
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1. Cordia muZtispicata Cham., Linnaea 4: 490 (1829).

Syn.: C. bahiensis DC., Prodr. ~: 489 (1845). Type - Brazil:

Bahia, without precise locality, 1830, Salzmann 376

(DC! PI).

Branchlets covered by a mixture of strigose, incurved hairs

and slender, soft hairs, occasionally with dense, stiff-appressed

pubescence. Leaves (6-)7-10(-13) x (3-)4-5(-7.5) cm; ovate or

sometimes almost orbicular, base acute or abruptly attenuate, apex

acute or acuminate; upper surface strigose to strigillose, tuber-

culations present and variously developed, rarely absent, undersurface

tomentose; margin dentate or crenate. Petiole (3-)5-7(15) mm, decurrent

on the peduncle of the inflorescence or young branchlets. Inflorescence

spicate, usually stout and densely flowered, axillary or terminal,

solitary or in cluster of two or three; peduncles (1-)2-6(-9) cm.

Calyx 3-5 mm, obconical-campanulate, teeth acuminate; hirsutullous

towards the apex. Corolla 5-6 mm, funnelform with lobes slightly

emarginate and reflexed. Stamens ca. 2 mm, filaments slender. Ovary

ca. 1.5 mm. style ca. 2 mm in shortstyle and ca. 4 mm in longstyle

flowers. Fruits conical.

Type: Brazil, indefinite, Sellow (GH! phototype).

Distribution: N and NE of Brazil. Map 1, fig. 11.

ALAGOAS: banks of Rio Sao Francisco, near Piacabu~u, iii.1838, Gardner

1365 (K). AMAZONAS: beach at Prainha, 26.~i.18Z3; J.W. Traill 564 (K).

BAHIA: 16 km de Itabuna (mun. de Ilheus), 19.i.1965, Belem & Mendes

172 (VB); BornJesus, 1.i.1929, Hoehne 24015 (GH); without precise

locality, 1831, Salzmann (E, K, MO); Mun. de Alagoinhas, i.1944,

Schery 481 (GH, MO); Vittoria; Sellow (GH); Nazare, collector unknown
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~
(K). MAI~HAO: rlha de Sao Luis, Rio Anil, 13.i.1951, Froes 26847 (A).

~PARA: Belem, 11.xi.1942, Archer 7805 (K); BeIem, 2.i.1943, Archer

8097 (K); without precise locality, 16.xii.1907, Baker 41 (p); without

precise locality, 20.viii.1829, Burchell 9558 (K); without precise

locality, 30.xii.1829, Burchell 9987 (GH, K); Belem, iii-v.1929,

Dahlgren & Sella 413 (GH); Belem, Vila Maguary, 17.vii.1935, Druoet

2088 (GH); Belem, 21.x.1940, Ducke 588 (MO); Marafarum, Maruda,

18.iii.1960, Egler 1376 (UB); Tapana, 25-29.x.1929, Killip & Smith

30237 (A); rlha do Mosqueiro, 3-9.xi.1929, Killip & Smith 30403 (GH);

Belem, area do Instituto Agronomico do Norte, 3.xi.1959, Kuhlmann &
Jimbo 388 (F); Jararaca, xi.1931, Costa 147 (GH); banks of Una creek,

15.viii.1848, Spruce 199 (K). PARArBA: Escola de Agronomia do Nordeste,

Areia, 13.vii.1953, Moraes 913 (A). PERNh~BUCO: without precise

locality, 18.iv.1918; Curran 51 (GH).

Among the Brazilian spicate Varronias, C. muZtispicata is one

of the most distinctive species. The spike is very stout and the

leaf petiole is decurrent on the peduncle of the inflorescence and

branchlets. C. muZtispicata differs from C. schomburgkii, the only

other species to have this characteristic, in having stout, densely

flowered spikes in contrast to the long, laxly flowered spikes of

c. 8chomburgkii.

C. bahiensis DC is a clear synonym of C. muZtispicata, since

the type material is virtually identical with type specimen of

C. muZtispioata.



Fig. 11. C. mul.t.iep icata

(a) habit; (b) flower (longstyle); (c) d is s cc t cd

co ro l La ; (d) gynoc c i.um (homostylc); (c) ~ynoecium

(sho r t s t y l e L'Arc hc r , 8097 (t:) [b,c,d); Drouc t 2088

(CH) [e].
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2. Cordia schomburgkii DC., Prodr. 9: 490 (1845).

Branch1ets finely tomentose, frequently with a mixture of

strigi110se hairs. Leaves (4-)6-8(-10.5) x (2-)3.5-(-7.5) cm,

ovate, ovate-lanceolate or sometimes orbicular, base generally

rounded, apex acute; upper surface minute strigi11ose, tuberculations

generally present, undersurface finely tomentose, hairs mainly on

the veins; margin entire, occasionally serrate or serrulate. Petiole

6-10 rrun long decurrent on the peduncle of the inflorescence or

branchlets.
Inflorescence spicate, very much elongate, slender, loosely

flowered, axillary or terminal, solitary or in clustenof two or

three; peduncle (2-)4-6(-10) cm. Calyx ca. 4 mm, campan~late or

funnelform, teeth with acute apex; puberulent. Corolla ca. 5 ~n,

funnelform with lobes very shallow, slightly reflexed. Stamens

ca. 2 mm. Ovary 1.5 mm, style ca. 2 mm in shortstyle and ca. 3.5 mm

in longstyle flowers. Fruits conical.

Type - British Guiana: indefinite, 1838, Schomburgkii 406 (DC!

ho1otype K! BM! P! isotype).

Distribution: N and WE Brazil. Forest margins and banks of river.

Map 1.

C~IAS: Araguaina, Belem-Brasilia highway, 2.i.1970, Eiten & Eiten

10146 (US), Anaguaina, 12.iii.1968, Irwin, Maxwell & Wasshausen

21067 (E, MO, UB). RORAIMA TERRITORY: Rio Aures, near Auaris,

9.ii.1969, Prance et al. 9765 (MO).



3. Cordia dardani. sp. nov.

"C. curassavicae, C. intonsae et C. campestris forma corolla similis

est sed foliis ovato-triangularibus et spicis laxis praeserti differt."

Branchlets densely and finely hirsutulous. Leaves 2.3-4 x

1.5-2.0 cm; triangular-ovate to ovate, base truncate, apex acute; upper

surface abundantly minute-strigillose, undersurface densely tomentose;

margin serrulate. Petiole 5-10 mm. Inflorescence spicate, slender,

somewhat lax, terminal; peduncle 2.0-3.5 cm. Calyx ca. 3.5 mm, obconicnl-

campanulate, teeth acute, uni.formly densely hirsutulous. Corolla

ca. 6 ~O, somewhat funnelform with lobes somewhat rounded and marginate,

slightly reflexed. Stamens ca. 2 mm. Ovary 1.5 mm, style ca. 3.5 mm

in longstyle flowers, shortstyles not observed. Fruits cylindrical.

Type - Brazil: Pernambuco, estrada Salgueiro-Carqueja, Serra de Sao

Conca Io, 23.v.1971. E.P. Heringer ~t a1. 862 (UB holotype).

Distribution: NE Brazil. Caatinga vegetation. Map 1; fig. 12.

PERNAMBUCO: entre Carnaubeira-Belem de Sao Francisco, 17.v.1971,

E.P. Heringer et al. 807 (UB).

This species is named in honour of the Brazilian botanist

Dr. Dardano Andrade-Lima, distinguished specialist of the flora of

NE Brazil.

Although C. dandani is only known from the type and one other

collection, these specimens show clear differences which separate from

all the other spicate Varronia, viz. small triangular-ovate leaves with

the upper surface minutely strigillose and the inflorescences laxly

flowered.

In C. dardani the corolla is similar to that of C. curassavica,

C. intonsa and C. campestris. However, these latter species have

distinctly lanceolate leaves which clearly distinguish them from C. dardani.



Fig. 12. C. dardan i

(a) habit; (b) flower; (c) dissected flower;

(d) gynoecium (homostylc) IHeringer et a1. 862 (UB)

[b,c,d].
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4. Cordia intonsa Johnston, Contr. Gray Herb. 92: 28 (1930).

Syn.: C. hirButa Fresen, Fl. Bras. ~ (1): 19 (1857).

Non C. hirButa Willd. (1798).

Branchlets densely soft hirsute. Leaves 4-10 x 1.2-3.0 cm,

lanceolate to elliptic-lanceolate, base cuneate to long attenuate,

apex acute; upper surfaces very densely tomentose, tuberculate, under-

surface densely tomentose; margin serrate to serrulate. Petiole 2-10 mm.

Inflorescence spicate, densely flowered, terminal or internodal;

peduncle 2-4 cm. Calyx ca. 4.5 mm, obconical-campanulate, teeth apex

acute; densely hirsute. Corolla ca. 7 mm, somewhat salverform with

the lobes more or less triangular and strongly reflexed, wrinkled.

Stamens ca. 1.5 mm. Ovary 1.5 mm, style ca. 3.0 mm in longstyle

flowers shortstyle flowers and fruits not seen.

Type - Brazil: Minas Gerais, between Salgado and Vao do Paranan;

ix.1818, Martius (BD) - fide Johnston (1930).

Distribution: SE Brazil. Map 1; fig. 13.

MINAS GERAIS: Contendas, 1816-1821, St. Hilaire 662 (P, A-photo):

Coracao de Jesus, 26.xii.1963, Jesus 79 (UB).

The present species, formerly described by Fresenius as Cordia

hirsuta, was correctly renamed by Johnston (1930) as Cordia intonsa.

C. hirsuta Fresen is a later homonym of C. hirsuta Willdenow (1798)

which is here treated as a synonym of C. nodosa, (p.7~).

C. intonsa very closely resembles C. curaBsavica from which it

can only be distinguished by the conspicuous and densely-hirsute

indumentum.
The Martius type specimen at Berlin-Dahlem was probably destroyed,

in which case the specimen St. Hilaire 662 should be chosen as lectotype.



Fig. 13. C. intonaa

(a) habit; (b) flower; (c) dissectrd flowrr;

(d) gynor-c ium {hotn()5tyl(')/St. Hilaire 662 (I')

(b,c,d).
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Map 1: Distribution of C. muZtispicata C.), C. schomburgkii
CA), C. dardani . (0) and C. into7t.n(O) ~
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5. Cordia aurassavica (Jacq.) R. & S., Syst. Veg. 4: 460 (1819).

Syn.: Va~onia curassavica Jacq. Enum. Pl. Carib. 14 (1760).

C. verbenacea DC., Prodr. ~: 491 (1845). Type - Brazil:

Rio de Janeiro, 1834, Gaudichaud 532 (DC!).

C. saZicinia DC., Prodr. ~:492 (1845). Type - Brazil:

Rio de Janeiro, 1833, Vauthier 204 (DC! GI PI).

C. n~crostachya (Jacq.) R. & S., Syst. Veg. 4: 461 (1819).

Varronia macrostachya Jacq. Enum. Pl. Carib. 14 (1760).

Type '- not traced.

~ranchlets usually puberulent, sometimes strigillose or

hirsutullous. Leaves (4-)6-7(-12.5) x (1-)1.5-2.5(-3.0) cm, varying

in shape from lanceolate, ovate-lanceolate to oblong-elliptical, base

long to short attenuate, apex acute to obtuse; upper surface cOmITlonly

glabrous occasionally strigillose or hirsutullous, tuberculate, under-

surface sparsely to very dense tomentose; margin serrulate, serrate

or crenulate. Petiole (2-)3-4(-10) mm. Inflorescence spicate, usually

densely flowered internodal or terminal; peduncles (1.5-)2-6(-12) cm.

Calyx 3-5 mm, obconical-campanulate, teeth apex acute, puberulent,

occasionally hirsutullous. Corolla 5-8 mm, funnelform or somewhat

salverform, lobes deeply divided, wrinkled, strongly reflexed.

Stamens 1.5-3 mm. Ovary ca. 2.S mm, style ca. 3.6 mm in shortstyle

and ca. 5.2 mm in longstyle flowers. Fruits conical.

Type: not traced.

Distribution: widely distributed throughout Brazil (N, NE, WC, SE, S):

found in a wide range of habitats, e.g. cerrado, restinga and
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forest. Map 2; fig. 14.

AMAZONAS: Rio Cauame, afluente Rio Branco, 6.ix.1943, Ducke 1311
(F, GH); Sao Carlos, Rio Negro, 1853-54, Spruce 3012 (E, K). BAHIA:
Barreiras, 24.xii.1954, Black 54-17780 (A); without precise locality,
v.1866, Blanchet 3608 (GH, K, MO); without precise locality, 29.v.1928,
Bondar 23566 (GH); Porto Seguro, 21.iii.1974, Harley et al. 17224 (MO);
Itacare, near the mouth of Rio das Contas, 31.iii.1974, Harley et al
17584 (MO); Serra do Sincor{, Lagoa Encantada, 19 km NE of Ibicoara
near Brejao, 1.ii.1974, Harley 15790 (MO); 20 km E of Camaleao, on .

,
the Itiuba-Cansa9ao road, 21.ii.1974, Harley 16456 (MO); Serra da Agua

,
Rega, 22 km N of Seabra road to Agua Rega, 26.ii.1971, Irwin, Harley
& Smith 31109 (UB); Valley of the Rio das Ondas, ca. 4 km N of
Barreiras, road to Sta. Rita de Cassia, 5.v.1971, Irwin, Harley &
Smith 31583 (UB); Serra do Tombador, Morro do Chapeu, ca. 6 km S of
town of Morro do Chapeu, 18.ii.1971, Irwin, Harley & Smith 32447,
(UB), munic. de Almadina, 18.vii.1978, Mori, Hage & White 10259 (UEC);
Esplanada, xii.1944, Schery 712 (GH, MO); munic. Itabuna, 25 km of
Buerarema, 10.vii.1964, Silva 58349; Caldeirao, x.1906, Ule 7263 (G, K).
ESPtRITO SANTO: Cachoeiro do Itapemirim, 8.ii.1973, Hatschbach 31374
& Ahumada (K); ca. 60 km NW of Colatina, Vale de Pancas, 8.ix.1977,
Shepherd et al. 5874 (F, UEe); 60 km S of Vitoria, between Anchieta &
Pi6na, 9.ix.1977, Shepherd et al. 5880 (F, UEC). GOlAS: Monte Alegre
de Goiss, 13.iii.1973, Anderson 6979 (E, MO, UB); 50 km N of
Corumpa de Goias on road to Niquelandia, in valley of rio Maranhao,
24.i.1968, Irwin, Maxwell & Wasshausen 19119 (K, MO). MINAS GERAIS:
ca. 8 km N of Gouveia on road to Diamantina, 4.ii.1972, Anderson,
Stieber & Kirkbride (UB); Serra do Cipo, 17.ii.1972, Anderson, Stieber
& Kirkbride 36076 (K, UB); munic. Sta. Luzia, 25.x.1945, ABSis 35
(A, GR, MO); munic. Sta. Luzia, 13.xii.1945, ABsis 238 (GH); munic.
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Nova Lima, Serra da Mutuca, 10.ii.1945, Assis 5726 (GH); without
precise locality, iv.1840, Claussen (K); near Paraopeba, 28.xii.1976,
Fonseca & Fonseca FF6 (E, UB); S'Ana do Riacho, 25.x.1964, Hatschbach
35334 & Koczicki (MO); Paraopeba, 28.ii.1955, Heringer 3717 (UB);
Belo Horizonte, Holway 1323 (A); Serra do Cipo, 135 km N of Belo
Horizonte, 20.ii.1968, Irwin et al. 20556 (A, MO, UB); ca. 28 km SW
of Diamantina on road to Gouveia, 15.i.1969, Irwin et al. 21992 (UB);
Serra do Espinha~o, ca. 8 km W of Grao Mogol, 16.ii.1969, Irwin et al.
23364 (GH, MO); base of Serra da Piedade, ca. 35 km E of Bela Horizonte.
road to Caete, 13.i.1971, Irwin et al. 30266 (UB); Ituiutaba, 23.i.1949,
Maciel 2033 (MO); Belo Horizonte, 8.xi.1932, Mello Barreto 5139 (A);
Belo Horizonte, 7.vii.1940, Mulford & Foster 554 (GH); munic.
Jaboticatubas, km 126 Lagoa Santa-Conceiyao do Mato Dentro, 14.xii.1971,
Semir & Sazima 552 (UEC); munic. Jaboticatubas, km 126 Lagoa Santa -
Concei)8o do Mato Dentro, 15.xii.1973, SeIDir& Lima 4822 (UEC); Santo
Hip~lito-Diamantina km 45, 30.xi.1976, Shepherd et al. 3834 (UEC);
road Curvelo-Sete Lagoas km 40, 2.xii.1976, Shepherd 3994 (E, UEC);
Belo Horizonte, 4.iii.1945, Williams & Assis 5976 (GH, K); 10 km N
of Belo Horizonte, 16.iii.1945, Williams & Assis 6041 (GH).
PARANA: munic. Matinhos, 5.vii.1975, Dziewa 151 (UEC); Caioba near
Paranagu8, 31.viii.1939, Foster (A); munic. Guaratuba, Praia do
Mendanha, 27.xii.1964, Hatschbach 12060 (K); munic. Paranagua,
29.ix.1972, Hatschbach 30374 (MO); munic. Paranagu8, 21.i.1974,
Hatschbach 33702 (MO); Parque Nacional Sete Quedas, Munic. IGua1ra,
24.iii.1977, Hatschbach 39819 (MO, UEC); munic. Paranagu8,21.xi.1978,
Hatschbach 41742 (VEC); munic. Paranagua, Ilba do Mel, 29.ii.1980,
Kummrow 1363 (VEC); Sete Quedas, 24.i.1967, Lindeman & Haas 4428 (K).

RIO GRANDE DO SUL: Vila Manresa, near Porto Alegre, 22.ix.1948,
Rambo 37730 (GH); Toea do Tigre, 27.ix.19S0, Rambo 48851 (K); without
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precise locality, 1632, Tweedie (GB). RIO DE JANEIRO: Cabo Frio,
16.x.1938, Alston-Lutz 27 (A); without precise locality, Banks
1768 (A); Nova Friburgo, 1918, Curran 729 (A); Niter6i, 25.xii.1901,
Dusen 144 (G, MO); Mage-Ma~liibeach on Guanabara bay, 20.xi.1966,
Eiten & Eit'en 7846 (US); Rio de Janeiro. Glaziou 4963 (A);
Jacarepagua, 29.ii.1962, Lanna 521 (F); Rio de Janeiro, x.1832,
MacGillivray 323 (K); Barra da Tijuca, 7.vi.1960, Martins 158 (F);
Guanabara, 17.viii.1961, Martins 224 (F); Rio de Janeiro, Riedel CA);
Niteroi, Morro do Cavalao, 17.iv.1929, Smith & Brade 2318 (A);
Campos - Morro do Coco, 8.xii.1964, Trinta 1028 & Fromm 2104 (M);

Rio de Janeiro, 1844, Widgren (MO). SANTA CATARINA: Itajuba, 6.i.1974,
Conrad 2089 & Dietrich (MO); Florian6polis, 15.vii.1951, Rambo
50304 (A); Laguna, 19.ix.1951, Reitz & Klein 41 (GB); Laguna,
3.vii,1952, Reitz & Klein 277 (GH), munic. Itajai, 28.vi.1954, Klein
788 (A); Itajai, 15.vii.1953, Reitz & Klein 822 (A, UB); Araguari,
Barra do SuI, 10.viii.1953, Reitz & Klein 915 (A); Palho9a, 24.ix.1953,
Reitz & Klein 981 (A); munic. Itajar, 1.x.1953, Reitz & Klein
1090 (A); Palho~a, 5.xi.1953, Reitz & Klein 1221 (A, G); Barra do
Sai-Guacu, S. Francisco, 3.i.1954, Reitz & Klein 1469 (A); Araguari,
2,i.1954, Reitz & Klein 1478 (A); Palhora, 18.xii.1952, Reitz 4877 (A).
SAO PAULO: Ilha Queimada, 5.iv.1920, Amaral & Domingues 13 (A),
Guaruja, 17.ii.1924, Bailey & Bailey 942 (A); Santos, Ball (E); Ilha
do Cardoso, 3.xi.1978, ~ et al. 8997 (UEC), between Caraguatatuba
& Vbatuba, 22.viii.1976, Davis et al. 59886 (E, UEC); Ilha do
Cardoso, 7.ix.1976, Davis et al. 60653 (E, UEC); llha do Cardoso,
8.ix.1976, Davis et al. 60701 (E,UEC); Sao Paulo - Cananeia, 16.ii.1965,
Eiten & Clayton 6150 (MO, US); Santos, Ilha da Queimada Grande,
3.xi.1920, Ghert 4530 (A); Sao Sebastiao-Bertioga, 10.xi.1976,
Gibbs et al. 3517 (UEC); Vbatuba, 24.ix.1978, Gibbs & Joly 8440 (UEC);

I
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Iguape, 21.ix.1929, Hoehne 24269 (A); Ubatuba, 1.v.1977, Joly et al.

6791 (F, DEC); Atibaia, 6.ix.1939, Foster (A, US); Itanhaen, 13.ix.1894,

Loefgren & Edwall 11307 (A); Ilha dos Alcatrazes, x.1920, Luederwaldt

& Fonseca 11281 (GH); Guaruja, 9.i.1961, Pedersen 5768 (A); Ubatuba,

12.ii.1976, Taroda 2171 (UEC); Guaruja, 13.i.1907, Usteri 11280 (A).

Curiously, C. aurassaviaa has never been cited from Brazil.

Johnston (1930), in his extensive study of Brazilian Cordias, did not

include this species, but in his treatment of C. verbenaaea he

pointed out the close relationship of this latter species to

C. aurassaviaa and C. maarostaahya, and Johnston (1935a), in a study

of Cordias in NE South America, suggested that c. verbenaaea should

be best treated as a mere forma of C. maarostachya.

Subsequently, Johnston (1949b),in a paper treating with the

Mexican Varronias, discussed at length the early history of

C. curassaviaa and provided a long list of synonyms fOT this species

which included C. maa~staahya, but with no mention of C. verbenaaea.

In this discussion of C. aurassaviaa Johnston (loc. cit.) argued

that C. maa~staahya should be regarded as a "mesophytic phase" of

the species (i.e. presumably a shade-form ecotype). In fact, the

broader and more membranaceous leaves described for C. macrostaahya

intergrade with the typical narrower and chartaceous leaves of
C. aurassaviaa.

Unfortunately, the type specimen of C. aurassaviaa has not been

traced, so that it is not possible to make comparison with the type

material of C. verbenaaea. However, a critical comparison of a

range of material referred to C. aurassaviaa from the Caribbean

with specimens previously referred to C. verbenacea or C. macrostaahya

has not revealed any substantial character differences. It is



therefore proposed to treat C. verbenacea and C. macrostachya as

synonyms of the widespread species C. curassavica.
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Fig. 14. C. cul'assQviea

(a) habit; (h) f l ovo r ; (c) d i s s e c t ed f l ove r t

(d) dynoecium (sho r t s t y LcL; (d gynoecium (j ongs t y l e ) /

St. Andrevs Botanic Garden (h,c-,d]; Reitz t Klein

12 & 1 (G) (e].
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Map 2: Distribution of C. curassavica (.).
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6. Cordia campestris Warm., Kjoeb. Vidensk. Meddle 1867; 12

fig. 2 (1868).

Branchlets hirsute or tomentose. Leaves (4.5)9-13(-18) x

(2-)3-4(-6) cm, usually broadly elliptical, sometimes lanceolate to

ovate-lanceolate, base long attenuate, somewhat oblique, apex acute;

upper surface generally strigose-hirsutullous or at times hairs

rigid-appressed with tubercles usually present, undersurface tomentose;

margin irregularly dentate. Petiole (2-)3-7(-9) mm. Inflorescence

spicate, elongate and densely flowered, terminal or occasionally

internodal; peduncle 2-6 cm. Calyx 4-5.5 mm, teeth with acuminate

apex, uniformly hirsute, rarely hirsutullous and then only distally

or puberulent. Corolla 507 mm, funnelform to somewhat salverform,

lobes ~ore or less deeply oblong and reflexed. Stamens 2-3 mm.

Ovary ca. 1.5 mm, style ca. 3 mm in shortstyle and ca. 6 mm in

longstyle flowers. Fruits conical.

Type - Brazil; Minas Gerais, Lagoa Santa-Pinhoes, 28.i.1866, Warming
(C. holotype).

Distributi~n: N, WC & SE. Predominantly in Minas Gerais and Goiss;
cerrado vegetation. Map 3; fig. 15.

GOLAS: munic. de Posse, 220 km of Formosa, 8.i.1965, Belem & Mendes

92 (UB); munic. de Porangatu 67 km N of Santa Tereza de Goiss,

2S.xii.1969, Eiten & Eiten 9982 (US1 munic. de Gurupi, 26.xii.1969,

Eiten & Eiten 10014 (US)~ without precise locality, 1896, Glaziou

21781 (K); 70 km N of Corumba de Goias on road to Niquelandia,

20.i.1968, Irwin, Maxwell & Wasshausen 18906 (MO, UB), ca. 15 km S

of Niquelandia, 22.i.1972, Irwin et al. 34767 (MO). MINAS GERAIS:

between Varzea da Palma and Pirapora, 31.i.196S, Belem & Mendes

439 (UB); without precise locality, 1838, Claussen 221 (p); ca. 25 km
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W of Montes Claros, road to Agua Boa, 23.ii.1969, Irwin et al.

23717 (UB); ca. 48 km W of Montes Claros, road to Agua Boa, 26.ii.1969,

Irwin et al. 23944 (UB); Serra do Cabral, ca. 3 km E of Cantoni,

10.ii.1970, Irwin et al. 27723 (K, UB); ca. 5 km SE of Paracatu,

6.ii.1970, Irwin et al. 26212 (UB); Formigas, 1816-1821, St. Hilaire
(p); Lagoa Santa, 1869, Warming (P). ;

PARA: Be1em, 3.xii.1963, Silva
57801 (UB).

The species shows strong affinities to C. oupassavioa, but

is easily distinguished by its long acuminate calyx. C. oampestPis.

also resembles C. muZtispioata in leaf size and dentation, but is

easily distinguished since the latter species has the peduncle of

the inflorescence decurrent on the petiole of the subtended leaf.



Fig. 15. C. oampeet ri c

(a) habit; (b) flower; (c) dissecled corolla;

(d) gynoccium (short style); (c) gynoe c ium (Longs t y l e )

Eitcn & J:it(:n 10014 (US) [b.c,d); Lrw in ct_:~. 18906

(MO) [c].



a

....

138

d

r:
E
II)

'"

.~.~;,_..:,;//



139

Map 3: Distribution of C. carrrpestris (e).
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7. Cordia pauaidentata Fresen., Fl. Bras. 8 (1): 25 (1857).

Syn.: C. sessiZifoZia var. macrantha Cham., Linnaea 8:

130 (1833).

Branchlets densely hirsute, mixed with appressed, strigose

hairs. Leaves 3.5-8.5 x 1.3-2.3 cm, oblanceolate, base long-attenuate,

apex acute; upper surface densely strigose, usually with well developed

tuberculae, undersurface densely strigose; margin dentate to crenate.

Petiole lacking. Inflorescence capitate globose, congested, terminal

or internodal; peduncle 2.5-10 cm. Calyx ca. 11 mm, obconical-

campanulate, with teeth prolonged into a long filiform apices; puberulent

at the base, densely hirsute towards the apex. Corolla ca. 3 cm,

funnelform, the lobes very shallow. Stamens ca. 6 mm, inserted at

different levels on the corolla tube. Ovary ca. 21 m, style ca. 18 mm

(longstyle). Fruits cylindrical.

Type - Brazil: indefinite, Sellow (Kl).

Distribution: WC and S. Brazil, extending westwards to Paraguay

where it has been more frequently collected. Map 4; fig. 16.

MATO GROSSO DO SUL: munic. Rio Brilhante, 16.ii.1970, Hatschbach

23632 (MO); munic. Rio Brilhante, 24.i.1971, Hatschbach 26095 (K).
RIO GRANDE DO SUL: without precise locality, 1816-1821, St. Hilaire,

C2 2586 (P); without precise locality, 1816-1821, St. Hilaire C2 2667

(p); without precise locality, 1816-1821, St. Hilaire C2 2697 (p).

INDEFINITE: Sellow (K).

Fresenius (1857) described his new taxon based on C. sessiZifoZia

var. macrantha Cham., which is in fact specifically distinct from the

var. micrantha, particularly by the conspicuous difference in corolla

size (3 x 1.3 cm).
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Cordia pauaidentata is distinctive among the large-flowered

Brazilian Varronia species in having sessile leaves. There is some

variation in the indentation of the leaf margin and the shape of the

calyx teeth, but otherwise the species is unexceptional. Insufficient

material has been available for dissection to determine the length

of the style of the shortstyle morph.



Fig. 16. C. pauo idcn ta ta

(a) habit; (h) flower; (c) dissected corolla;

(d) y,ynoedum/lIatschlHlch 23(.)2 (1-10) [b,c.d).
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8. Cordia grandiflora (Desv.) HBK, Nov. Gen. et Sp. 3: 77 (1819).

Syn.: Varronia grandiflora Desv., Jour. de Bot. 1: 273 (1809).

Branchlets more or less densely long-strigose or with appressed

setaceous hairs. Leaves (6-)7-9(-11) x (2.5-)3.5-5(-6) cm;

triangular-ovate, base abruptly attenuate, apex acute or slightly

acuminate, mucronate; upper surface densely setaceous-strigose,

undersurface tomentose; margin crenate. Petiole 1-2 cm. Inflorescence

capitate glob~ose, densely flowered, terminal sometimes internodal;

peduncles 4-10 cm. Calyx 10-20 mm, cylindrical-campanulate, teeth

prolonged into a very long filiform apex; densely appressed setaceous-

strigose. Corolla 3.5-5 cm, funnelform with a narrow cylindrical

tube 8-10 x 2-2.5 mm which expands abruptly to a throat 2-2.7 x

1.2-1.6 cm, lobes very shallow and emarginate. Stamens 5-10 mm,

inserted at different levels on the corolla tube. Ovary ca. 3.5 mm, (short)

style ca. 7.5 mm. Fruits cylindrical.

Type - Venezuela: Rio Apure, Humboldt & Blonpland 805 (P!).
Distribution: In Brazil the species is only known from Para. Map 4; fig. 17.

PARA: Cacaual grande, Canal Maroja Netto, Rio Amazonas, 10.ii.19S2,

Black 52-15617 (A); Cacaual grande Santarem, 19.xi.1949, Murta Pires

1811 (A); 6hidos, xii.1849, Spruce 515 (E, G, K).

Cordia grandiflora is distinctive in having the largest flowers

of the species of subg. Vap.ponia. The combination of white,

funnelform flowers of 3.5-5 cm, setaceous-pubescent calyx with a long

filiform apex and triangular-ovate leaves with abruptly attenuate

base and crenate margin render this species easily recognisable.

Insufficient flowers were available for dissection to determine the

length of the longstyle.morph.



Fig. 17. C. [p'lmJI:flol'Q

(<1) habit; (b) f l owe r ; (c) d is s e c t cd corolla;

(cl) gvnoeciumhl1~;iIY & Squ i r c s 14 (GB) [h,c,d}.
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9. Cordia ZeucocephaZa Moricand, Pl. Nouv. d'Anler. 148, t.88

(1846).

Syn.: C. ZeucocaZyx Fresen., Fl. Bras. ~ (1): 22, t.7 (1857).

Type: not tracedl•

C. affinis Fresen., Fl. Bras. ~ (1): 22 (1857).

Type - Brazil: Bahia, cachoeira, 1819, }lartius (BD

isotype) - fide Johnston (1930).

C. nivea Fresen., Fl. Bras. 8 (1): 26 (1857).

Type - Brazil: Bahia, serv

2854 (K! BM!) •

do Assurua, 1838, Blanchet

.Branchlets with dense, minute, canescent hairs mixed with

sparse, hirsute or appressed, strigose hairs. Leaves 7-11 x 3.5-5.5 mm,

ovate to ovate-lanceolate, base obtuse to rounded, slightly oblique,

apex acute to acuminate; upper surface strigose and finely puberulent,

undersurface sparsely tomentose; margin finely and irregularly

serrulate. Petiole 10-20 mm. Inflorescence capitate, globose-

congested, terminal or internodal; peduncles 3.5-6 cm. Calyx ca. 8 mm,

obconical-campanulate, teeth with apex shortly apiculate, finely

and densely tomentose at the apex mixed with sparse strigose or

hirsute hairs. Corolla 2.5-3.5 cm, funnelform, lobes very shallow,

emarginate. Stamens 2-4 rom. Ovary ca. 4 mm, style ca. 3.0 cm. (longstyle).

Fruits not seen.

lThe illustration (t.7) provided by Fresenius (1857), clearly shows

its conspeeifity with C. ZeucocephaZa.
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Type - Brazil: Bahia, Pouco d'Areia near Jacobina, Blanchet 3880

(G! holotype, P! BM! isotype).

Distribution: NE Brazil. In caatinga vegetation and on sandy soils.

Map 4: fig. 18.

BARIl: Serra As surua , Rio Sao Francisco, 1838, Blanchet 2854

(BM, G, K); Pouco d'Areia, vi.1844, Blanchet 3879 (G); BA630 highway,

23 km S of Ara tatu between Vitoria da Conquista and Brumado, 13.i.1974,

Harley 15021 (K); 64 km N 01 Senhor do Bonfim on BA130 highway to

Juazeiro, 25.ii.1974, Harley 16311 (K); 26 km NW of Lagoinha on

side road to Minas do Mimoso, 7.iii.1974, Harley 16904 (K); road

Petrolina-Remanso, 25.iv.1971, Heringer et al. 361 (UB). PARAIBA:

Baia da Traicao, 6.ii.1933, Ihering 14 (BH). PERNAMBUCO: munic.

de Araripina, 6.iii.1970, Eiten & Eiten 10851 (K, US). PIAU!: Boa

Esperan)a, vii.1Q39, Gardner 2265 (BM, K).

The combination of characters minutely serrulate leaf margl.n,

calyx with felty, whitish pubescence mixed with coarser hairs and

teeth which lack a long, linear apex differenciate C. ZeucoaephaZa

from the other two related large flowered Varronia species,

C. grandifZora and C. paucidentata.

Although C. ZeucocephaZa is not a particularly variable taxon,

Fresenius (1857) in his treatment of the 8razilian Cordias described

three splinter species related to this taxon. The present account

agrees with Johnston (1930) in treating these as synonyms of

C. ZeucoaephaZa. As with C. paucidentata and C. grandifZora,

insufficient flowers were available on the specimens studied to permit

dissections to determine the length of the style on both morphs.



Fig. 18. C. LeucocephaZd

(8) habit; (b) dissected corolla; (c) calyx;

(d) gynoccium/Eiten & Eitcn 10851 (US) [h.c.dJ.
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10. Cordia longifoZia A.DC., Prodr. 9: 495 (1845).

Branchlets glabrous, puberulent on the young parts. Leaves

9-20 x 2-5 cm, lanceolate elliptic, base acute, apex acuminate to

caudate; 'upper surface glabrous, occasionally sparsely tuberculate,

undersurface glabrous; margin entire, undulate. Petiole 3-10 mm.

Inflorescence capitate slightly elongate, densely flowered, terminal

or internodal; peduncles 4-7 mm. Calyx ca. 7 mm, funnelform, teeth

apex acute, glabrous-puberulcnt. Corolla ca. 2 cm, salverform with

lobes deeply 'divided, wrinkled. Stamens ca. 2 mm and inserted at

the top of corolla tube. Ovary ca. 2 mm, style ca. 6 mm. Fruits

cylindrical.

Type - Brazil: Bahia, 1834, Blanchet 1739 (DC! holotype, BM! G! K!

isotypes).
Distribution: Known only from Bahia. Map 4; fig. 17.

BAHIA: withQut precise locality, Blanchet 268 (G); without precise

locality, 1840, Blanchet 3190 (G); Muritiba, 1847, Blanchet 3986
(G, K, MO); Feira de S. Ana, Blanchet (G); Almadina, 17.vii.1978,

Mori, Hage & White 10275 (F).

Cordia Zongifolia is very distinct since it is the only species

of subg. Varronia which is totally glabrous. It most closely

resembles C.·poZiophylla: both species have a funnel-shaped calyx

and corolla with a very narrow tube which expands abruptly into a

well ·developed limb with deeply divided lobes, and also stamens with

very short filaments inserted in the mouth of the corolla tube.

(See also observations under C. poliophylla.) It is not known

whether the species is heterostylous.



Fig. 19. C. Lonqi fol.ia

(a) hab i t ; (b) flower; (c) J:ynot'c ium/}Ior i. Hllge &

Whitf' 1027J (F) lb ,«l .
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11. Cordia poZiophyZZa Fresen., Fl. Bras. 8 (1): 26 (1857).

Branch1ets densely covered with short , Incurved hairs. Leaves

7-13 x 1.9-3 cm, lanceolate or elliptical, base acute or cuneate,

apex aucte; upper surface sub-glabrous, sparsely strigi110se or

strigose, sometimes tuberculate, undersurface finely and densely

minutely tomentose or tomentose; margin sub-entire or very sparsely

serrate, usually slightly revolute. Petiole 3-10 mm. Inflorescence

capitate globose, occasionally slightly elongate, densely flowered,

terminal or internodal; peduncles 2.5-3.5 cm. Calyx ca. 7 mm,

funnelform, teeth apex acuminate, puberulent or sericeous-canescent.

Corolla 1.5-2 cm, sa1verform, lobes deeply divided, emarginate.

Stamens ca. 2 mm, inserted at the top of corolla tube. Ovary ca. 2 mm,

style ca. 8 mm. Fruits not seen.

Type - Brazil: "in silvarum Oceano conterminarum margine et in

saepilus inter Victoria et Bahiam": Sellow (GI Phototype).
Distribution: NE Brazil. Known only from Bahia, in forests. Map 4; fig. 20.

BAHIA: between Itiru~u and Maraccts; 22.i.1965, Belem & Mendes 227 (UB);

Belmonte, 6.vii.1966, Belem & Pinheiro 2468 (UB); Belmonte, 31.i.1967,

Belem & Pinheiro 3226 (UB); without precise locality, Blanchet (G);

ca. 26 km SW of Belmonte along road to Itapebi, 25.iii.1974, Har1~y

17396 (K).

Cordia poZiophyZZa together with C. ZongifoZia differ from the

other brazilian species of subg. Varronia in having brochydodromous

rather than craspedodromous leaf venation. This character gives

a marked difference to the appearance of the leaves and the plants
the

as a whole. The flowers inJtwo species ~re also distinctive because

of the deeply divided corolla lobes: in the other large-flowered
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Varronias (c. grandifZora, C. ZeucocephaZa and C. paucidentata)

the corolla lobes are shallow. Furthermore, these latter'species

have stamens filaments which are inserted at different levels in

the corolla tube whereas in C. poZiophyZZa and C. ZongifoZia the

stamens are all inserted at the top of the corolla tube.

Because of these features C. ZongifoZia and C. poZiophyZZa

stand apart from the other species of subgenus Varronia. However,
the

they do shareJcharacteristic capitate-globose shortly cylindrical

inflorescenceS and also the pollen grains are 3-porate with reticulate

exine.
Insufficient flowering material was available to determine

whether C. poZiophyZZa is heterostylous.



Fig. 20. c. poliophUlLz

(0) habit; (b) flower; (c) ~iS5cctr~ ~orolla;

(cl) y,ynoC'cium/Bdc.'m & ~1(1Jld('s 727 (vn) (h,c,cl).
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Map 4: Distribution of C. pauaidentata C.), C. grandifZora Co),
c. Leuooaephala (,6.), c. ZongifoUa (.) and C. poZiophyUa (.A).
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12. Cordia setigera Johnst., J. Arnold Arb. 16: 176 (1935b).

Branchlets strigillose. Leaves 2.5-6.5 x 1.0-2.5 cm; elliptical,

base and apex acute; upper surface sparse to densely strigose and

conspicuously tuberculate, undersurface densely strigose; margin

serrate. Petiole 1.5 mm. Inflorescence capitate-globose, more or

less densely flowered, terminal or internodal; peduncles 1-7 cm.

Calyx ca. 6 mm, tubular-campanulate, teeth prolonged in a filiform

apex, uniformly appressed strigose. Corolla 1.5-1.8 cm, funnelform.

The type material is very sparsely flowered and a dissection could

not be effected. Johnston (1935) did not give any information with

regard to the stamens, ovary and style of this species.

Type - Brazil: Minas Gerais, near fazenda Born Jardim, rio Jequitinhonha,

1817, St. Hilaire Bl 1478 (PI holotype).

Distribution: Known only from the type specimen. Map 5.

Although only known from the type collection Cordia setigera

seems to be a good species. Some specimens of C. paucidentata

resembles C. setigera in leaf shape and distinctly tuberculate upper

surface, but the slender habit, and uniformly sparsely strigose

calyx of C. setigera clearly distinguish it from C. paucidentata.
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13. Cordia viZZiaauZis Fresen., Fl. Bras. ~ (1): 24 (1857).

Syn.: C. viZZiaauZis var. tomentosa Chod. & Hass., Bull.

Herb. ~oiss. ser. 2,1: 481 (1905). Type - Paraguay:

rio Corrientes, Yerbales, sierra de Maracayu, Hassler

5848 (G, BM).

C. aaaguazuensis Chod., Bull. Soc. bot. Geneve ser, ~, 2:
216 (1921). Type - Paraguay: Caaguazu, 5.x.1905, Hassler

9108 (G, BM, KI).

C. sessiZifoZia var. tomentosa (Chod. & Hass.) Johnst.,

Contr. Gray Herb. 92: 39 (1930).

Branchlets densely strigose or hirsute. Leaves 4-9 x 2.5-5.5 cm,

generally broadly elliptical or obovate, base obtuse or cuneate, apex

obtuse or rounded; upper surface with sparsely to densely appressed

setaceous hairs, lower surface very densely villosulous; margin

crenate. Petiole ca. 2 mm or lacking. Inflorescence capitate

elongate-cylindrical, densely flowered, terminal; peduncles 3-6 cm.

Calyx ca. ~ mm, obconical-campanulate, teeth apex acute; puberulent

at the base, becoming densely brownish-hirsute towards the apex.

Corolla ca. 10 mm, funnelform, lobes very shallow and inconspicuous.

Stamens ca. 4 mm. Ovary ca. 3.5 mm, style ca. 5.5 mm. Fruits not

seen.

Type - Brazil: Goias, serra de Sao Pedro, near rio Paranaiba, Pohl

1740 (Kt).

Distribution: EC Brazil (the type locality in Goias State) extending

to Parana, and also, according to Johnston (1980) the SE (Sao Paulo

State) and westwards to Paraguay. ,A very poorly collected species

despite this extensive distribution. Map 5; fig. 21.
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,PARANA: between Tinges and Itarare, 10.xii.1910, Dusen 10936 (CH,

K, MO).

Cordia villiaaulis Fresen. together with C. villiaaulis var.

tomentosa Chod. & Hass. were treated by Johnston (1930) as synonyms

of C. sessilifolia var. tomentosa on the grounds that C. villiaauZis

was merely a broad-leaved variety of C•.sessiZifoZia. However,

although C. viZZiaauZis resembles C. sessiZifolia in general features

and floral morphology they can be distinguished by a number of

characters: the inflorescence, in C. viZZiaauZis, is distinctly

elongate, the calyx lacks a filiform apex and the leaves are usually

broader (i.e. more than 3 cm wide) and have a crenate margin; in

contrast, C. sessiZifolia has a globose inflorescence, in most

specimens the calyx teeth are prolonged in a filiform apex and the

leaves are generally narrow (1-2.6 cm wide) and have a serrate

margin.
Type material of C. aaaguazuensis Chod. & Hass. has been

examined and since this falls completely within the range of variation

of C. viZZiaaulis is must be regarded as a synonym of this species.

Likewise, it is considered that C. viZZiaauZis var. tomentosa Chod.

& Hass. cannot be sustained as a distinct taxon.



Fig. 21. C. vUZioaulis

(a) hab it i (b) flower i (c) d is s cc ted co r o 11a i

(d) p:yn:lf·dum/Dus('m 10936 (~10) [h.C',cI].
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14. Cordia sessilifolia Cham., Linnaea 4: 488 (1829).

C. sessilifolia var. miarantha Cham., Linnaea 4: 129 (1933).

Type - not traced.

Branchlets densely hirsute. Leaves 4-10 x 1-2.6 cm, generally
narrowly lanceolate but sometimes broadly so, base cuneate or acute,
apex acute or obtuse; upper surface usually densely hirsute but in
some specimens the hairs become somewhat appressed, undersurface
densely hirsute or tomentose; margin irregularly serr'ate , Petiole
lacking. Inflorescence capitate-globose, very rarely slightly
elongate, congested, terminal; peduncles 1-5 cm. Calyx ca. 8 mm
obconical campanulate, teeth usually prolonged in a filiform apex
but sometimes merely long-acuminate, puberulent at the base
densely hirsute towards the apex. Corolla ca. 1.3 em, funnelform,
lobes very shallow, emarginate. Stamens ca. 2 mm. Ovary ca. 2 mm,
style ca. 4 mm in shortstyle and ca. 12 mm in longstyle flowers.

Fruits cylindrical.

Type - Brazil: Minas Gerais, Quartel de S. Antonio, 1818, Sellow
B1562, C.655 (GH! phototype).
Distribution: WC and SE Brazil. In cerrado vegetation. Map 5; fig. 22.

GOlAS: Serra Geral do Parana, 3 km by road S of Sao Joao da Alian~'a,
23.iii.1973, Anderson 7845 (UB); Chapada dos Veadeiros, Alto do
Paraiso, 21.iii.1969, Irwin et al. 24825 (UB). MINAS GERAIS: 7.5 km

by road W of Rio Pandeiros on road from Januaria to Serra das Araras,
18.iv.1973, Anderson 9048 (UB); Pirapora, 19.vii.1937, Burret, Brade
& Mello Barreto 1-155 (GH); without precise locality, Gaudichaud
1778 (p). SAO PAULO: without precise locality, 18.iv.1848, Regnell
III 910 (p). INDEFINITE: 1816-1821, St. Hilaire (p); Sellow (K, p).



Fig. 22. C. Res8ilifolJa

(a) habit; (b) f l owe r ; (c) d is se c t r-d corolla;

(d) gynoe c iumf Sc l l ov s l« 0:) (h.c.d].
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15. Copdia truncata Fresen., Fl. Bras. ~ (1): 25 (1857).

Branchlets generally appressed-setose but occasionally becoming
somewhat hirsute with spreading hairs towards the apex. Leaves
(2.4-)5.5-7.5(-10) x (1-)2-3(-4) cm, usually obovate or ovate,
sometimes lanceolate, base cuneate to long cuneate, apex obtuse to
acute; upper surface more or less appressed setose, undersurface
tomentose or somewhat villous (rarely, the hairs ri.gidand bristle-
like); margin dentate to serrate or finely serrate. Petiole lacking.
Inflorescence capitate clavate, shortly cylindrical or occasionally.
spherical, congested, terminal or sometimes internodal; peduncles
2-7 mm. Calyx 7 mm obconical-campanulate, teeth with acuminate apex,
puberulent at the base,densely hirsute towards the apex. Corolla
ca. 10 mm, funnelform, lobes very shallow and emarginate, limb
reflexed. Stamens 2-3 mm. Ovary ca. 2 mm, style ca. 4 mm in shortstyle
and ca. 9 mm in longstyle flowers. Fruits conical.

Type - Brazil: Goias, Serra dos Cristais, Pohl 1741 (K!).
Distribution: WC and SE Brazil. In cerrado vegetation. Map 5; fig. 23 .

...FEDERAL DISTRICT: fazenda Agua Limpa, 22.i.1980, Cezar 51 (E, UB);
Brasilia, 17.ii.1975, Hatschbach et al. 36213 (MO) Bras{lia, 30.i.1975,

... ,
Heringer 14445 (UB, UEC); Brasilia, xi.1967, Lima 28 (UB); Brasilia,

...
17.x.1965, Sucre 861 (UB); Brasilia, x-xi.1971, Taxonomy class of
UB 298 (UB); Brasilia, 16.x.1977, Taxonomy class of UB 538 (UB)•

...GOlAS: Rio Cristal, 44 km by road SE of Cristalina, 6.iv.1973,
Anderson 8285 (UB); Chico-Lobo-Rio Torto, 19.xi~1894, Glaziou'21779

(G, K, P); PortolAndia, 15.ii.1974, Hatschbach 34238 (MO); 3 km W of

Cristalina, 3.xi.1965, Irwin, Souza & Santos 9835 (UB); Serra do

Rio Petro, 16.xi.1965, Irwin, Souza s Santos 10306 (UB); Serra do

Rio Petro, 19.xi. 1965, Irwin! Souza & Santos 10545 (UB); Serra dos
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Cristais, ca. 10 km W of Cristalina, 5.v.1966, Irwin et al. 13547 (VB);

Serra dos Cristais, 6.iii.1966, Irwin et al. 13609 (VB); Contraforte
Central, Serra do Fa~ao, 25.i.1970, Irwin et al. 25346 (K, UB); Morro
da Igrejinha, ca. 5 km SE of Planaltina, 18.ii.1970, Irwin et al.
26371 (VB)~ MATO GROSSO DO SUL: Campo Grande-Aquidauana highway,
25.i.1979, Leitao Filho et al. 9315 (UEC). MINAS GERAIS: without
precise locality, iii.1839, Claussen 220 (G, GR, p); Paraopeba,
3.xi.1954, Heringer 3669 (VB); Serra dos Oculos, ca. 70 km N of
Patrocinio, 1.ii.1970, Irwin et al. 25843 (VB); Serra da Anta,
3.ii.1970, Irwin et al. 25854 (GR, MO, UB); munic. Ituiutaba,
6.xi.1948, Macedo 1331 (MO); munic. Brejo das Almas, Serra do Catuni,
10.xi.1938, Markgraf 3228, Brade & Mello Barreto (GH). SAO PAVLO:
Munic. Botucatu, 17.ii.1972, Gottsberger 89R-17272 (K).

Cordia truncata seems to be a well delimited species. Some
few specimens which have spherical rather than the more typical clavate
or shortly cylindrical inflorescence and also lanceolate rather than
obovate to ovate leaves approach C. sessiZifoZia. However, these
specimens retain the appressed hairy stem and soft, whitish
pubescence of the calyx of C. truncata in contrast to the distinctly

hirsute stem and rigid, brownish pubescence of the calyx of

c. sessilifolia.



Fig. 2). c. trun~ata

(8) habit; (b) flower; (c) diRRrctcd corolla;

(d) gyno(·dum/T.Jy.. c l as s of un ~)3R (lin) [h.c,d).
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16. Cordia braaelinae Johnst., J. Arnold Arb. 16: 177 (1935b).

Branchlets abundantly appressed strigose. Leaves 2-4 x 0.1-1.6 cm,

obovate or elliptical, base long-attenuate, apex obtuse to rounded;

upper surface sparsely but uniformly rigid-strigose, usually distinctly

tuberculate, lower surface also sparsely and uniformly rigid-strigose;

margin serrate. Petiole lacking. Inflorescence capitate globose,

more or less densely flowered, terminal; peduncle 2-7.5 cm. Calyx

ca. 5 mm, obconical-campanulate, teeth apex shortly subulate;

puberulent at the base and appressed rigid-strigose towards the apex.

Corolla ca. 1.2 cm, funnelform, lobes emarginate. Stamens 2-3 mm,

two of them inserted at a lower, two at an intermediate and one at

a higher level. Ovary 1.5 mm, style ca. 6.5 mm. Fruits cylindrical.

Type - Brazil: Minas Gerais, Corinto beyond Retiro, fazenda do

Diamante, 14.iv.1931, Mexia 5617 (GB holotype, A, K! GI MOl

isotypes) .
Distribution: known only from the type collections. Map 5; fig. 24.

Cordia braaelinae is a distinctive species because of its

much branched low spreading, habit and its uniformly short, rigid-

strigose leaves.
It resembles C. paucidentata in the sparsely dentate leaf margin

but not in any other characters. Seemingly heterostylous but

insufficient material to verify this.



Fig. 24. C. bracclinae

(a) hab i t ; (b) f l owo r ; (c) d is s c c t ed corolla;

(d) gynoec-ium/Mt'xia f,(;l7 (G) [h.t,d).
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Map 5: Distribution of C. truncata Ce), C. sessilifoZl:a (0),
C. braceZinae Cm) and C. viZlicaulis CA), and
C. se-tigera (.6),
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17. Cordia caZocephaZa Cham., Linnaea 4: 488 (1829).

Branchlets dense hirsute or softly hirsutule. Leaves
(4-)5-8(-10) x (2.5-)3.5-5(-6) cm, usually broadly ovate, rarely
elliptical, base abruptly shortly attenuate, apex rounded or obtuse;
upper surface commonly vi1losulous, but occasionally the hairs become
appressed and more rigid, lower surface usually densely tomentose,
sometimes hirsute or villosulous, canescent; margin dentate or
serrate. Petiole (0.5-)0.7-1.2(-3) cm. Inflorescence capitate-
clavate or cylindrical, sometimes spherical, very congested, terminal,
peduncles (1.5-)4-7(-9) cm. Calyx 5-6 mm, obconica1, glabrous at the
base, densely hirsute towards the apex. Corolla 1-12 mm, funnelform,
lobes very shallow and emarginate, the limb strongly reflexed.
Stamens ca. 4 mm. Ovary ca. 2.5 mm, style ca. 9 mm in shortstyle and

ca. 15 mm in longstyle flowers. Fruits cylindrical.

Type - Brazil, locality not given, Sellow 5611 (GHI phototype).
Distribution: WC and SE Brazil. In cerrado vegetation. Map 6; fig. 25.

,FEDERAL DISTRICT: Brasilia, 3.ii.1960, Irwin et al. 12227 (MO).
GOlAS: Chapada dos Veadeiros, 6-7 km E of Alto Paraiso on road to
Nova Roma, 7.iii.1973, Anderson 6560 (E, MO, UB), ca. 25 km by road
SW of Monte Alegre de Goias, 13.iii.1973, Anderson 6997 (E, MO); near
Almas, 1839, Gardner 3366 (K); without precise locality, Gardner
3912 (K); without precise locality, 1841, Gardner 3913 (K); Chapada

,
dos Veadeiros, 5 km of Alto Paraiso, 24.i.1979, Gates & Estabrook
15 (UB); between Chico-Lobo and Rio Torto, 19.xi.1894, Glaziou

,
21780 (K, p); Cbapada dos Veadeir~ Alto Paraiso, 21.xii.1968,
Grazie1a, M. Jose & Ana Lima 820 (UB); Chapada dos Veadeiros, 21.xii.1968,
Harley & Barroso 11444 (K); Serra ~ourada, 19.i.1966, Irwin, Souza &
Santos 11785 (K, UB); Chapada dos Veadeiros ca. 12 km S of Cavalcante,
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9.iii.1969, Irwin et al. 24166 (UB); Chapada dos Veadeiros, 10 km

of Alto Paraiso, 18.iii.1976, Semir 993 (UEC). MATO GROSSO: Serra

do Roncador, munic. Barra do Gar~~ 6.xii.1969, Eiten & Eiten

9776 (US); ca. km SE of km 264, Xavantina-Caximbo road, 19.xi.1967,

Philcox, Ramos & Souza 3141 (MO). MINAS GERAIS: without precise

locality, 1838, Claussen 222 (GH, p); Caldas, 27.xii.1862, Regnell

III 213 (MO); without precise locality, 1816-1821, St. Hilaire

Cl 298 (p); Lagoa Santa, Warming (p). SAO PAULO: without precise

locality, Breice (p). INDEFINITE: Burchell 6699 (K); Burchell

8300 (K), Lund (GH).

Cordia caZocephaZa can be distinguished by the following

combination of characters: robust habit, extremely congested, usually

elongate, more or less cylindrical inflorescence, calyx teeth

prolonged in a long filiform apex, and leaves which are broadly

ovate and densely hairy.
C. viZZicauZis resembles C. caZocephaZa in the elongate,

brownish inflorescence, but the former species is readily distinguished

by its sessile or subsessile leaves and absence of filiform calyx

teeth



Fig. 25. C. caloccl'Jiala

(a) hab it ; (b) flower; (c) gynorrlum; (d) d iss ec t ed

co ro l l a/Ph i l cox !'.!_ ..~.!.. )11.1 (~1(l) (h,c.d).
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18. Cordia corchorifoZia A.DC., Prodr. 9: 496 (1845).

Branchlets finely and densely covered by stipitate glands,

mixed with sparse, hirsute hairs. Leaves 2.3-5 x 1-2 em, commonly

ovate, base truncate or obscurely cordate, apex acuminate; upper

surface strigillose or strigose mixed with an abundant covering of

stipitate glands, undersurface sparsely strigose and strigillose,

usually with abundant stipitate glands although in some specimens

these are restricted to the midrib and veins; margin se!rate, rarely

subentire. Petiole 3-12 mm. Inflorescence capitate-globose, lax to

densely flowered, terminal or internodal; peduncle 6-25 mm. Calyx

ca. 5 mm, campanulate with the teeth prolonged in rather long

filiform apex, sparsely strigose and densely glandular, the margin

barbellate. Corolla ca. 7 mm, funnelform, lobes shallow, inconspicuous.

Stamens ca. 2 mm long. Ovary ca. 2 mm, style ca. 3.5 mm. Fruits
not seen.

Type - Brazil, indefinite, Douville (DCI holotype).
Distribution: NE Brazil. Map 6; f1g. 26.

ALAGOAS: banks of Rio S. Francisco near Penedo, iii.1838, Gardner

1364 (BM, G, K). BAHIA: without precise locality, 1833, Blanchet

1073 (DC); without precise locality, Blanchet 2073 (G); without

precise locality, 1856, Blanchet (G).

Flowers seemingly heterostylous but insufficient flowering

specimens available to determine this.



Fig. 26. C. e()1'~hOl1Z:folia

(8) hab i t i (b) f l ovr r ; (c) d i s s cc t cd c or o l l n ;

(d) t~yno('cium/Card'J('r D6/, (G) [b ,c ,eI).
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19. Cordia caput4nedusae Taub., Bot. Jahrb. 15 (38): 15 (1893).

Syn.: Varronia caput-medusae (Tauh) Friesen, Bull. Soc. Bot.

Geneve. sere 2, 24: 149 (1933).

Branchlets finely covered by stipitate glands mixed with some

sparse hirsute hairs. Leaves 4-7 x 2-3 cm; ovate, base shortly

truncate or slightly cordate, apex acute to acuminate; upper surface

densely hirsute mixed with stipitate glands, undersurface less densely

hirsute also mixed with stipitate glands; margin irregularly serrate.

Petiole 5-15 mm. Inflorescence capitate-globose, congested, terminal

or axillary; peduncles 2-3.5 cm long. Calyx obconical-campanulate

with the teeth prolonged in

for dissection.

filiform apex. No flowers were available

Type - Brazil: Minas Gerais, Gandarela, Glaziou 15273 (K! isotype).

Known only from the type collection. C. caput~edusae has the

distinctive finely stipitate-glandular indumentum which is found only

in C. aorahorifoZia and both species also have a similar leaf

morphology.. C. caput-medusae is distinguished by its larger,

congested multiflowered inflorescence and the densely hirsute

(puberulent in C. corchorifoZia) calyx.
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20. Cordia gtobosa (Jacq.) HBK., Nov. Gen. et Sp. 3: 76 (1819).

Syn.: Varronia gtobosa Jacq., Enum. Syst. Pl. 14 (1760).

Branchlets appressed strigose or hirsute, mixed with very short
and fine hairs. Leaves 1.5-9.2 x 0.8-3.5 cm, usually ovate or narrow
elliptical, base acute to truncate, acute to obtuse; upper surface
strigose or hirsute and sometimes distinctly tuberculate, undersurface
hirsute; margin serrate to serrulate. Petiole 3-4 mm. Inflorescence
capitate globose, densely flowered, terminal or internodal; peduncle
1-5 cm. Calyx 4-6 mm, obconical, teeth prolonged in a filiform apex;
puberulent at the base, softly appressed hirsute towards the apex,
becoming denser at the margins of the teeth. Corolla 6-10 mm,
funnelform, very shallow emarginate lobes. Stamens ca. 2 mm. Ovary
ca. 1.5 mm, style ca. 4 mm in shortstyle and ca. 8.5 mm in longstyle

flowers. Fruits globose.

Type - Not traced: According to Johnston (1949) the type of Varronia

gtobosa Jacq. is not preserved.
Distribution: NE Brazil. In caatinga vegetation. Map 6; fig. 27.

ALAGOAS: without precise locality, 1838, Gardner 1367 (K). BAHIA:
Serra de Itidba about 6 km E of Itiuba, 19.ii.1974, Harley etal.
16194 (K); 64 km N of Senhor do Bonfim on the BA130 highway to
Juazeiro, 25.ii.1974, Harley et al. 16345 (K). CEARA: Serra do
Pocinho, 16.ii.1957, Guedes 421 (UB). PERNAMBUCO: without precise
locality, ii.1838, Gardner 1367 (K); vicinity of Petrolina, 18.iv.1971,
Heringer et al. 94 (UB); Tapera, 30.iii.1932, Pickel 2966 (GH);
Tapera, 18.vii.1932, Pickel 3048 (GB, p). FERNANDO DE NORONHA
TERRITORY: 20.viii.1887, Ridley & Ramage 89 (K).

According to Johnston (1949b)this is a wide ranging species
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distributed from Florida, Central America, Caribbean islands and

Northern South America. Johnston (loc. cit.) recognised two

varieties but only the typical variety occurs in Brazil. The Brazilian

material which has been studied in the present account is relatively

homogeneous, varying only slightly in the length of the filiform

apex of the calyx.



Fig. 27. C. globooa

(a) habit; (b) flower; (c) dissected corolla;

(d) gynoec ium/Har l ey 16194 (K) [b,c,d).
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Map 6: Distribution of C. globosa (0), C. calocephala (8) and
C. corchorifolia (m).
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21. Cordia ZeuoomaZZa Taub., Bot. Jahrb. 15 (38): 14 (1893).

Branchlets hirsute, towards the apex densely mixed with fine,

whitish hairs. Leaves 8-12 x 3.5-5 cm; ovate to elliptical, base

abruptly, short-attenuate, apex acute to acuminate; upper surface

densely hirsute-tomentose, undersurface white-floccose, mixed with

sparse-hirsute hairs on the veins; margin crenate-dentate. Petiole

5-10 mm. Inflorescence capitate-subglobose to shortly clavate,
~~densely flowered; peduncles 5.5-7.5 cm. Calyx ca. 4 mm, teethJacute

apex; whitish-floccose, mixed with brownish stiff-hirsute hairs.

Corolla ca. 6 mm salverform, with the lobes strongly reflexed and

wrinkled. No flowers were available for dissection and, consequently,
it is not known whether the species is heterostylous.

Type - Brazil: Rio de Janeiro, Laranjeiras, Glaziou 4146 (K! isotype).
Distribution: known only from Rio de Janeiro. Map 7.

RIO DE JANEIRO: Copacabana beach, ii.1841, Gardner 5563 (K, BM);

Pedreira, vii.1878, Miers 3931 (K); Morro do Flamengo, 1879, Miers
(BM).

C. ZeucomaZZa is quite distinctive on account of its conspicuous

leaves (at least 8 x 3 em) and the whitish, floccose hairs on the
undersurface of the leaves and young stems.
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22. Cordia leucomaZoides sp. nov.

"C. leucomaZae valde affinis, sed folHs multo minoribus (minus

quam dimidium longitudinis) et capitulis axillaribus differt."

Branchlets abundantly hirsute, mixed with dense, fine, whitish

hairs, towards the apex. Leaves 2.5-4.0 x 1.0-1.5 ern, ovate to

elliptical, base acute, apex obtuse to acute; upper surface tomentose

or abundantly soft-hirsutulous, undersurface densely floccose, mixed

on the veins with sparse, hirsute hairs; margin crenu1ate. Petiole

3-4 mm. Inflorescence capitate globose, densely flowered, axillary

(same terminal also present), peduncle 6-20 mm. Calyx ca. 3 mm,

campanulate, teeth apex acuminate; very densely whitish floccose.

Corolla ca. 5 mm, salverform, lobes triangular, strongly reflexed

and wrinkled. Stamens ca. 1 mm. Ovary ca. 1 mm, style ca. 3 mm.

Fruits not observed. Insufficient material available to determine

whether heterostyly is present; flowers examined all homostylous.

Type - Brazil: Bahia, 6 km from Filadelfia on the BA 385 to Itiuba,

18.ii.1974, Harley 16143.
Distribution: NE Brazil. In caatinga vegetation. Map 7; fig. 28.

PARAIBA: Areia, Escola de Agronomia do Nordeste, 12.vi.1953, Morais

813 (P); Areia, 18.x.1958, Morais 1875 (A).

Cordia leuaomalloides, from NE Brazil resembles C. leuaomalZa

from Rio de Janeiro, and the two taxa are probably vicariads.

Although probably closely related, C. Zeuaomalloides has been

described as a distinct species on account of its similar leaves (less

than half the size of those of C. ZeuaomaZZa) and regular presence of

axillary inflorescences in contrast to the strictly terminal

inflorescences of C. leuaomalla.



Fig. 28. C. ZcucmnalZoiJes

(8) hnbit; (b) flower; (c) dissected corolla;

(d) gynoecium/Morais 1875 (A) [b.~.d].
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23. Cordia harleyi sp. nov.

"C. truncatae capitulis clavatis simiHs est sed foHis

petiolatis et supra minute strigillosis, calicibus minute tomentosis

et corolla hypocrateriformi statim dignoscenda."

Branchlets minute strigillose, puberulent. Leaves 2.5-4.5 x

1.5-3.5 cm, ovate or ovate-triangular, base truncate, apex obtuse or

rounded; upper surface sparsely puberulent and minutely, inconspicuously

strigillose, undersurface densely villosulous; margin crenate or

dentate. Petiole 4-7 mm. Inflorescence capitate clavate, densely

flowered, terminal or internodal; peduncles 2.3-7.0 cm. Calyx

obconical, teeth with acute apex, densely and finely minute-tomentose,

whitish at the base, brownish at the teeth. Corolla 11 mm, salverform

(limb very ample), lobes very shallow, emarginate. Stamens ca. 1 mm.

Ovary 2-1.5 mm, style ca. 6.5 mm in shortstyle and ca. 8.0 mm in

longstyle flowers. Fruits globose.

Typeo- Brazil: Bahia, Morro do Chapeu, ca. 8 km SW of the town Morro

do Chapeu, to the W of the road to °Utinga, 3.iii.1977, Harley et al.

19312 (CEPEC! holotype, K!, El isotypes).

Distribution: known only from Bahia. Map 7; fig. 29.

BAHIA: Serra do Rio das Contas, Pico das Almas, ca. 25 km NW of the

town of Rio das Contas, 22.i.1974, Harley et al. 15409 (K); 19.5 km
SE of the town Morro do Chapeu, on the~A 052 road to Novo Mundo,

2.iii.1977, Harley et al. 19241 (K, E). d L
,. •Serra os en~01s, mun1C.

Palmeiras, 24.v.1980, Harley 22527 (K); Morro do Chapeu, ca. 8 km
SW of the town of Morro do Chapeu, to the W of the road to Utinga,

30.v.1980, Harley et al. 22749 (K, E).

Cordia harleyi is a very distinct species, resem~ling only
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remotely c. tpuncata in the shape of clavate inflorescence.

Otherwise they are very much dissimilar, particularly because of the

evidently petiolate leaves of C. hapZeyi.

C. haPZeyi is easily recognised by the following combination of

characters: the minute and almost inconspicuous pubescence of the

upper surface of the ovate leaves, inflorescence clavate, calyx finely

minute-tomentose and the salverform corolla with a rather well

developed limb.
This species is named after the Kew botanist Raymond Harley who

has organised a number of plant collecting expeditions in the NE of

Brazil.



fig. 29. c. ha rl.cu i

(d) gynopciurn/H~rlcy 22149 (~) (h.r,dJ.
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24. Cordia mayoi sp. nov.

"Species propria, calicis dentibus longiacuminatis et
pubescentia sericeo-villulosa canescenti et corolla longissima
(ultra 7 mm) tubuloso-cylindrica dignoscenda."

Branchlets finely, densely villosulous. Leaves 2-6 x 0.8-
4.5 cm, ovate, base truncate, apex acute to rounded; upper surface
abundantly sericeous-tomentose, canescent, lower surface finely and
densely villosulous; margin irregularly serrate. Petiole 3-5 mm.
Inflorescence capitate globose or somewhat elongate, more or less
densely flowered, terminal or internodal; peduncle 10-20 mm. Calyx
ca. 8 mm, campanulate finely and densely canescent sericeous-
villosulous, teeth with long acuminate api~es. Corolla ca. 12 mm,
tubular-cylindrical, lobes very shallow. Stamen ca. 3 mm. Ovary
ca. 2 mm, style* ca. 10 mm. Fruits unknown.

Type - Brazil: Bahia, 1.5 km of Saolgnacio on Gentio do Ouro road,
24.ii.1977, Harley et al. 18983 (CEPEG holotype, K!, E! isotype).
Distribution: known only from Bahia. Map 7; fig. 30.

BAHIA: Serra do Assurua, 1830, Blanchet 2909 (G, K); Serra do Sao

Inacio, ii.1907, Ule 7549 (G, K).

The recent collection by Harley et al. agrees with older
material collected by Ule in the same locality and from another in
Bahia by Blanchet to confirm the status of this new species.

Cordia mayoi is characterised by a calyx with long acuminate

*The material with flowers available for dissection has apparently

longstyle flower.
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teeth with a sericeous-villosulous indumentum and by a distinctly

long tubular-cylindrical corolla, more than 7 mm.

This species is named after the Kew botanist Simon Mayo who

has taken part in a number of plant collecting expeditions to NE

Brazil.



Fig. 30. c. mayoi

(8) habit, (b) flower; (c) diG~ectcd corolla;

(d) gynopcium/Harlry 18983 (~) (b,c,d).
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Map 7:
Distribution of C. leucomalZa (.), C. ZeucomaZloideJ
C. mayoi (0) and C. harleyi (.).
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25. Cordia guazumaefolia (Desv.) R. & S., _S_yst.4: 463 (1819).

Syn.: Varronia guazumaefoZia Desv., Jour. de Bot. 1: 276.
(1809).

C. patens var. monoaephaZa Cham., Linnaea~: 486 (1829).

Type - Brazil: indefinite, Sellow (K BM!).

C. patens var. polsjcephala Cham., Linnaea ~: 486 (1829).

Type - Brazil: indefinite, Sellow (KI).

C. axiZZaris Johnst., Contr. Gray Herb. 92: 35 (1930).
Based on C. patens var. monoaephaZa Cham.

C. axiZlaris var. gymnoaarpa Johnst., Contr. Gray Herb.
92: 35 (1930). Type - Brazil: Minas Gerais, without precise

locality, 1840, Claussen (KI).

Branchlets generally densely ferrugineous-hirsute. Leaves
(3-)5-9(-13) x (1.5-)2.5-4(-6) em, elliptical, elliptical-oblong or
sometimes ovate, base cuneate, obt~se to rounded, apex acute to
acuminate; .upper surface usually densely strigose-hirsute, sometimes

somewhat strigose-villosulous, usually tuberculate, undersurface
tomentose to very densely tomentose; margin evidently to remotely
serrate. Petiole (3-)4-7(-12) mm. Inflorescence capitate-globose,
sometimes shortly-clavate, densely flowered, axillary or terminal;
peduncle (1-)3.5-6(-8) cm. Calyx ca. 4 mm, c~mpanulate, teeth with
acute apex; glabrous or puberulent at the base, becoming densely
hirsute towards the tip. Corolla 4-5 mm tubular-cylindrical, lobes

shallow and inconspicuous. Stamens ca. 2 mm. Ovary ca. 2 mm, style

ca. 2.5 mm shortstyle and ca. 4 mm in longstyle flowers. Fruits

globose.



187

Type - Brazil: no locality given, Vande1li 1790 (P. Jut).
Distribution: WC, SE, S Brazil. Banks of rivers, forest margins or
cerrado. Map 8; fig. 31.

, IGOlAS: Road between Tambau and Cercados, 23.iii.1827, Burchell
5326 (K). MATO GROSSO DO SUL: Campo Grande, Br 163, Agua Ruim,
14.viii.1970, Hatschbach & Guimaraes 24626 (K); Rio Taquari, munic.
Coxim, 30.viii.1973, Hatschbach 32500 (MO). MINAS GERAIS: Sao Tome
das Letras, 5.ii.1973, Hatschbach 31317 & Almada (K); Serr~ do Espinha~o,
ca. 15 km N of Sao Joao da Chapada, 23.iii.1970, Irwin et al. 28131 (UB)~
Serra do Espinha~o, base of Serra da Piedade, ca. 35 km E of Belo
Horizonte, road to Caete, 13.i.1971, Irwin et al. 30270 (UB); Uberaba,
2.ix.1948, Regne1l III 909 (K); without precise locality, 1816-1821,
St. Hilaire Bl 285 (p); Grandahy, Scllow B 1565c 658 (GH).

,PARANA:

Cerro Azul, Rio Ribeira, Barra do Turvo, 21.ix.1965, Hatschbach 12817 (K).
RIO DE JANEIRO: Itatiaia, 2.x.1927, Ginzbcrger 71 (W); Rio de Janeiro,
Boa Vista, 29.vii.1881, Glaziou 13038 (K, p); Itaperuma, 26.viii.1935,
Mello Barreto 1962 (GH); without precise locality, 2.viii.1872, _!'reston
(K); without precise locality, 1816-1821, St. Hilaire Al 904 (K);
without pr~cise locality, 1816-1821, St. Hilaire Ai 504 (p).
SAO PAULO: between Ubatuba & Caraguatatuba, 22.viii.1976, Davis et al.
5884 (E, UEC); Taubate, 9.ix.1892, Loefgren & Edwal 11313 (GH);
Campinas, 24.viii.1977, Yamamoto 5665 (UEC). INDEFINITE: Burchell
5695 (K); Se110w 1564 (GB); Sel10w 15 (GH), Se1low (E). [Sellow
specimens are probably fragments from a single collection.]

Cordia guazumae!oZia was first described by Desvaux (1809) under
the genus Varronia, and subsequently accepted as a Cordia by Roemer &
Schultes (1819) and Don (1837), although in each case these authors

merely repeated the original diagnosis.
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A chain of confusion was begun when Chamisso (1829) created

two varieties of C. patens HBK., var. monoaephala and var. polyaephala

without realising these taxa were conspecific with C. guazumaejolia.

Subsequently, De Candol1e (1845) relegated C. guazumaefolia to a

synonym of C. urtiaaefolia and this. treatment was followed by Fresenius

(1857).
Johnston (1930) treated C. guazumaefolia as a synonym of

C. aorymbosa (L.) Don, but he also described a new species, C. axillaris,

which was based on C. patens var. monoaephala Cham., and also

described a new variety of C. axillaris, C. axillaris var. gymnoaarpa.

However, after he had the opportunity to study the Desvaux type

specimens in the Jussieu herbarium at Paris, Johnston (1935p)recognised

C. guazumaefolia as a distinct species, to which he relegated his

C. axilla~is var. gymnoaarpa although in this treatment he maintained

without comment C. axillaris as a distinct species.
~

A critical study of exsi~atae of this group, including type

specimens of C. guazumaefolia, C. axillaris and C. axillaris var.

gymnoaa~pa has led to the conclusion that only a single species can

be recognised for which the name C. guazumaefolia must be used.

Some specimens, particularly from Minas Gerais, have the

inflorescence obovate rather than spherical, a variation which is

paralleled in other species of subg. Va~~onia.
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26. Cordia buddZeioides Rusb., Mem. Torr. Bot. Cl. 4: 83 (1896).

Branchlets generally densely ferrugineous-hirsute or rarely

with appressed hairs. Leaves (4-)6-9(-16) x (3-)3.5-4.5(-6.5) cm,

elliptic or elliptic-oblong, base acute, apex acute to acuminate;

upper surface usually scabrous, glabrous except for the midrib, very

rarely sparsely appressed-puberulent; undersurface hirsute; margin

entire or remotely serrate. Petiole (3-)4-7(-10) mm. Inflorescence

usually a raceme of globose, densely flowered capitulae (occasionally

of solitary capitulae) axillary; peduncles (1-)3-4(-5) cm, decurrent

with the petiole of the subtended leaf. Calyx ca. 3 mm obconical-

campanulate, teeth prolonged in a filiform apex; glabrous or puberulent

at the base, densely long-hirsute towards the teeth. Corolla tubular-

cylindrical, the lobes shallow or inconspicuous. Stamens ca. 2 mm.

Ovary ca. 1.S mm, style ca. 2.5 mm in shortstyle and ca. 4.1 mm in

longstyle flowers. Fruits cylindrical.

Type - Bolivia: La Paz, Mapiri, vii-liii.1872, Bang 1530 (NY holotype,

KI isotype).
Distribution: N Brazil. Map 8; fig. 32.

ACRE: Tarauaca, 23.ix.1968, Prance, Ramos & Faria 7486 (MO).

AMAZONAS: Esperan~a, mouth of Rio Javari, Ducke 1129 (MO).

INDEFINITE: Blanchet 2471 (MO).

Specimens of typical C. buddleioides, i.e. with the calyx with

a conspicuous filiform apex and leaves with the upper surface

glabrescent. occur in Peru and Northern Bolivia. In the few

collections from North Brazil, these diagnostic characters of

C. buddleioides lose their conspicuousness with the calyx teeth apex

shorter and upper surface of the leaves sparsely hairy. These
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brazilian specimens of C. buddZeioides approach C. guazumaefoZia

although this latter species remains distinguishable because of its

densely hairy leaf upper surface and distinctly serrate margin. In

addition, the two species have different distributions, with

C. guazumaefoZia in Central, South and Southeast Brazil and

C. buddZeioides in North Brazil.



Fig. 32.



a

-~-

192

E
E
If)

d e



Map 8: d (0).. bddZei01: es(0) and C. ufolia. n of C. quazumae,. tributl.oD1S
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27. Copdia polycephala (Lam.) Johnst., J. Arnold Arb. ~: 33 (1935).

Syn: Varronia po"lyaepha"la Lam. excl. syn. "Plunkenet t.328

fig. 5?".

Branchlets generally appressed-strigose or strigillose, very
rarely hirsute. Leaves 5-9 x 1.5-4.5 cm, ovate to ovate-lanceolate,
base acute to rounded, apex acuminate; upper surface usually appressed-

rstrigose, occasionally strigillose or gla~escent, usually tuberculate,
undersurface finelyand minutely tomentose mixed with sparse coarse
strigose hairs; margin distinctly to indistinctly serrate. Petiole
(3-)4-5(-6). Inflorescence panicles or racemes of relatively small,
rather few-flowered glomerules (occasionally solitary), axillary or
terminal; peduncles (1-)3-4(-6) cm. Calyx ca. 3 mm, obconical-
campanulate, teeth acute, usually appressed pubescent or tomentose.
Corolla 3.5-4 mm, tubular-cylindrical, lobes very shallow and
inconspicuous. Stamens 1.5-2 mm. Ovary ca. 1 mm, style 1-1.5 mm in
shortstyle and ca. 3.5 mm in longstyle flowers. Fruits conical.

Type - not traced.
Distribution: N, NE, WC, SE Brazil. In forest, gallery forest and

cerrado. Map 9; fig. 34.

ACRE: munic. Tarauaca, 23.ix.1968, Prance, Ramos & Farias 7486 (MO);

Rio Branco, ii.1909, E!! 7962 (G, K).
~CEARA: Lagoa Paburu, 20.xii.1935,

Drouet 2697 (GH); Fortaleza, banks of Rio Maranguapinho, 22.xii.1935,
Drouet 2709 (GH, MO). ESPIRITO SANTO: Reserva Florestal de
Sooretama, 10.viii.1965, Belem 1525 (UB). FEDERAL DISTRICT: Brasilia,

15.ii.1968, Philcox & Onishi 4333 (K).
~GOlAS:, Serra Dourada,

.~ca. 17 km S of Galas Velho, ca. 6 km NE of Mossamedes, 9.v.1973,
Anderson 9939 (E, MO, UB); Gurupi, 25.xii.1969, Eiten & Eiten 10002
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(US); without precise locality, 1841, Gardner 3368 (E, G, K); ca. 1 km

S of Araguaina, at Rio das Lontras, 15.iiL1968, Irwin, Ma.xwell &

Wasshausen 21220 (UB); ca. 15 km S of Araguaina, 16.iii.1968, Irwin,
Maxwell & Wasshausen 21277 (UB); ca. 27 km S of Parafso, 23.iii.1968,
Irwin, Maxwell & Wasshausen 21718 (GH, MO, UB). MARANHAO: without
precise locality, 12.vi.1909, Lima 2273 (UB). MATO GROSSO;
entroncamento das rodovias Cuiaba-Santarem-Porto Velho, 5.ii.1979,
Silva & Pinheiro 4451 (UB, UEC). MINAS GERAIS: Lavras, 9.xii.1980,
Leitao Fi1ho, Shepherd & Martins 11690 (UEC).

, ,PARA: Maraba, Rio

Tocantins, 9.vi.1949, Froes & Black 24345 (UB); Santarem, iii.l850,
Spruce (E, G); Taperinha, Santarem, 15.vi.1927, Zerny 882 (W).
RORAIMA TERRITORY: Serra da Lua, 12.i.1969, Prance et al. 9226 (GH,

, ,
MO); Rio Mucajai, vicinity of Mucajai airstrip, 13.ii.1971, Prance
et al. 10914 (GH, K, MO); Posto Mucajai, Rio Mucajai, 17.iii.197l,

Prance et al. 11076 (GH, MO).

Johnston (1930) in his account of Cordias from Brazil,
Paraguay, Uruguay and Argentina treated this species under the name
Co~ia corymbosa (L.) Don. The species concept accepted by Johnston
for this taxon was a very wide one (some 16 synonyms included under
it), and in his use of the name C. corymbosa he followed Urban

(1910) who cited Lantana corymhosa L. as a basi.onym.
However, Johnston (1935a) subsequently realised that the

epithet corymbosa as employed by Urban was a later homonym of
C. corymbosa (Desv.) Don. In a lengthy nomenclatural discussion
Johnston (loc. cit.) traced the history of Lantana corymbosa (see
below), and he proposed that the earliest name for the widespread
southern Brazilian-Argentinian species was Varronia potycephaZa

Lam. which he transferred to Cordia. Subsequently, however, Johnston
(1949a,b) restricted his idea of C. polycephaZa (Lam.) Johnst. and
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excluded a number of taxa: C. lineata (L~) R. & S., C. bifurcata

R. & S., C. discolor Cham., C. urticaefoZia Cham., C. patens HBK.
and C. boZiviana Gandog. The criteria employed by Johnston to split
his original C. poZycephala into this series of segregates was
basically the nature of the inflorescence (axillary, internodal or

terminal) and also geographical distribution.
In the present revision C. poZycephaZa has been accepted in

the restricted concept as proposed by Johnston (1949a,b) and,
accordingly, C. discolor and C. urticaefoZia are treat~d as distinct
species. The extra-brazilian segregate C. bifurcata R. & S. seems
to be a good species and was certainly accepted as such by Nowicke
(1969) in her revision for the Flora of Panama. There is no recent
reference to C. boZiviana Gandog. and no specimens assignable to

this taxon have been seen.
The remaining segregates split off by Johnston (1949a,b) were

C. lineata (L.) R. & S. and C. patens HBK., both with distributions
in the Caribbean, and the complicated nomenclature/taxonomy is
partially entangled with C. poZycephaZa (Lam.) Johnst.

Lamarck (1791) described Varronia poZycephaZa as follows:
'VARRONIA poZycephala, v. foliis ovato-lanceolatis, serratis;
peduneulis lateralibus; spielS globosis. Ex America. P1uk. t.32S.

f.5?'.
The Plukenet illustration 't.32S f.5', was also referred by

Linnaeus (1753) for his Lantana corymbosa as follows:
'co~mboBa 6. LANTANA fo1iis a1ternis, floribus eorymbosis. t

Peric1ymenum rectum~ salviae foliis majoribus oblongis
mucronatis subtus villosis alternatim sitis, flore 7
fruetu minoribus. Sloan. jam. 104. hist. 2. p.S3. t.194.

f.3. Raj. dendr. 30.
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Ulmi angustifoliae facie baccifera jamaicensis, foliis

superne scabris, subtus villosis alternatim sitis, floribus

parvis perpusillis, fructu botryoide monospermo. Pluk.

aIm. 393, t.328. f.S.

Habitat in Jamaica.
Refertur ex fide Sloanei; De floris structura nulla mihi

certitudo'.

The illustrations by Plukenet t.328 and Sloane, t.194, depict

rather different plants (see fig.33). Johnston (1949a) lectotypified

Lantana corymbosa L. by the Plukenet plant and connnented that the

Sloane plant ''most suggested the Cordia poZycephaZa". However,

since it was not possible to transfer Linnaeus Lantana aorymbosa

to Cordia, Johnston accepted the name Varronia Zineata L. as the

next available epithet for the species in question. Varronia lineata

was a substitute used by Linnaeus himself in 1759 for his L. aorymbosa

after he had accepted Browne's genus Varronia. In this study,

therefore, Johnston (1949a,b) distinguished between Cordia poZycephaZa

(Lam.) Johnst. and Cordia Zineata (L.) R. & S.
Stearn (1971), in a study of Jamaican Cordias, reinvestigated

the nomenclatural history of C. lineata (L.) R. & S. and Lantana

corymbosa L. In this paper, Stearn lectotypified Lantana corymbosa

by the Sloane illustration, arguing that Linnaeus has particularly

referred to this specimen "refertur ex fide Sloane", and he noted

that the Sloane specimen "belongs to the species later named

c. poZycephaZa (Lam.) Johnst.". Stearn also pointed ~ut that Varronia

lineata was an illegitimate substitute by Linnaeus for his earlier

L. corymbosa and as such could not be transferred to Cordia. He

proposed, therefore, a new species C. linnaei, and thereby a

description and type specimen for what was in effect a very old 'species'.
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However, whilst studying material in the Paris herbarium,

the present author encountered a specimen, in the Humboldt & Bonpland

Herbarium, determined as Cor>dia patens from "Caripe". This specimen,

which bears a type label, is almost certainly the type specimen of

C. patens which was described from "Novae Andalusiae, inter

Guanaguana et coenobium Caripense".
From the above account, it can be seen that according to

Johnston's (1949a) lectotypification of Lantana aor>ymbosa L. by the

Plukenet illustration this taxon becomes a synonym of C. patens HBK.,

whereas, according to Stearn's dubiously legal relectotypification
the.

of L. aOpYmbosa byJSloane illustration, L. aorymbosa becomes a

synonym of C. polyaephaZa. The argument is an academic one since

the epithet aOpYmbosa cannot be taken into Cor>dia, but is of some

interest because Lamarck cited the Plukenet t.328. f.S. with a query

in his description of Var>'Y'oniapolyaephala.

The Plukenet illustration, showing solitary glomerules in an

axillary position, is very similar to C. linnaei Stearn and undoubtedly

referable to it. The illustration by Sloane represents most of the

inflorescence in a position immediately above a leaf, perhaps

implying an axillary position, but also with most of the glomerules

in a somewhat paniculate arrangement. This plant (in spite of the

'pseudo axillary' inflorescence) resembles C. polyaephaZa as here

accepted, i.e. axillary or terminal panicles or racemes of

glomerules (the glomerules occasionally, one or two in a branch,

may be solitary).
Lamarck's use of a question mark for the Plukenet illustration

implies that he based his species in something else and doubted

whether the P1ukenet plant was the same species, but exactly what

Varronia poZyaephala as based on is unknown since there is no
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specimen labelled polycephaZa in the Lamarck herbarium (IDC

microfiche 450-451). This lack of a firm link to a type specimen

or illustration is unfortunate since Lamarck's descriptive phrase

could apply equally well to a number of Caribbean Varronia species.

In the final analysis, the use of the name Varronia poZyoephala

by Johnston (194gb) and accepted in the present account is based on

traditional usage, and because there do not seem to be any good

grounds for rejecting the epithet.
Despite the fact that C. patens HBK. as represented by the

type in Paris (and also by the type of C. Zinnaei Stearn, and other

materiabcited for this species by Stearn) differs from

C. polycephaZa as recognised in Brazil, a detailed study of these

taxa throughout their range is still highly desirable. It is

possible that such study could reveal that C. polycephaZa s.str. and

C. patens are geographically vicariants in a wide-ranging species

complex.



200

r.,.ic·lrllll·II'W' "''''11111••11.1, ,:.·I;,I!j~1II;!i .... i
.I"","",II":: 1•• "n..·...·II;"i~.litlllm\i Iinii .o.al
. 'rtllu.i III li.i". II,,"' 0" r",u'llI ,,,i,,,,, ",:1'

:or"/" ' ..

Fig. 33: Illustration of "Periclymenum t'ectum, salviae foHis
majoribus •••" by Sloane'(a) and of "Ulmi an.gustifoli'ae,
f8cie baccifera •••" by Plunkenet (b).



Fig. 34. C. polycnpal~
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Map 9: Distribution of C. po lyaephald..C1I) and- C. urtricaeiol-ia (0).
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28. Cordia discoZor Cham., Linnaea 4: 489 (1829).

Syn.: C. hermanniifolia Cham., Linnaea 4: 489 (1829). Type-

Brazil: indefinite, Sellow (K! BM! G!)

C. hermanniifolia var. aalycina Cham., Linnaea~: 486
(1829). Type - Brazil: indefinite, Sellow (K!).

C. salzmannii DC., Prodr. ~: 494 (1845). Type - Brazil:

Bahia, without precise locality, 1830, Salzmann 377

(DC I) .

c. salzmanniivar. ZanaeoZataFresen., Flo Bras. 8 (1):'2..D

(1857). Type - not traced.

Branch1ets usually appressed strigillose, sometimes hirsute.

Leaves (3-)4-6(-7) x (1-)2-4(-4) cm, generally narrowly elliptical,

lanceolate or ovate-lanceolate, base acute to rounded, apex acuminate;

upper surface appressed strigose or strigillose and tuberculate,

undersurface minute and densely minute tomentose mixed with coarse,

strigose hairs which vary in abundance; margin usually serrulate,

occasionally serrate. Petiole 3-5 mm. Inflorescence usually of small

lax panicles, but occasionally with the branches very much reduced and

becoming glomeru1ate, always terminal on the main and side branch1ets

(occasionally in a branch some axillary or internodal inflorescences

may also occur); peduncle 1.5-3 cm. Calyx 3-4.5 mm, obconical-

campanu1ate, teeth with acute apex, puberu1ent or rigid-tomentose.

Corolla 4.5-5 mm, tubular-cylindrical, lobes very shallow, inconspicuous.'

Stamens 1-1.5 mm. Ovary ca. 1 mm, style ca. 1.5 mm in shortstyle and

ca. 4.5 mm in longstyle flowers. Fruits conical.

Type - Brazil: locality not given, Sel10w (K!, BM!, Cl).
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Distribution: NE, WC, SE and S Brazil. In capoeira, restinga,
cerrado and forest clearings. Map 10; fig. 35.

BAHIA: without prec1se locality, Blanchet 841 (w). GOlAS: Chapada
/dos Veadeiros, 6-7 km E of Alto Para1SO on road to Nova Roma,

7.iii.1932, Anderson 6586 (E, MO, UB). MINAS GERAIS: Porto Novo,
i-ii.1932, Frambach 103 (GH); Serra do Espinha~o, ca. 27 km of Serra
on road to Diamantina, 26.ii.1968, Irwin, Maxwell & Wasshausen 20937
(GH, MO, UB); Caldas, 17.ii.1847, Regncll II 908 (K, MO). RIO GRANDE
DO SUL: Porto Alegre, 24.x.1897, Czermak & Reineck 143 (E, G); Porto
Alegre, 11.iii.1892, Malme 256 (MO); Osorio, 11.ix.1950, Rambo
48758 (MO). RIO DE JANEIRO: Rio de Janeiro, Tijuca, 21-23.vii.1882,
Ball (K); Rio de Janeiro, 1768, Banks (A, GH); Mage, 1837, Casaretto
1487 (G); Guanabara, Pedra Branca, 7.iv.1963, Castelhanos 23860 (F);
Nova Friburgo, x.1842, Claussen 70 (G); Nova Friburgo, 1818, Curran
730 (GH); Corcovado, 18.ii.1862, Glaziou 206 (p); without precise
locality, 1838, Martius 125 (E, K, MO); Copacabana, vii.1878, Miers
3674 (K); without precise locality, 21.vii.1873, Mosen 231 (MO);
Baia de Sepetiba, Ilha Furtada, 2.ii.1967, Sucre 1806 (UB); Alto da
Boa Vista, 26.ii.1967, Sucre 1981 (UB); Itaperuma, faze S. Jose,

....... '
Strang 858 & Castellanos 26147 (K); without precise locality, 1858,
Weddell 393 (G). PARANA: Serra do Mar, Volta Grande, 27.vii.1914,
Dusen 756 a (MO); Jacarei, 28.ix.1908, Dusen 6624 (GH, K, MO);
Adrianopolis, 26.ix.1962, Hatschbach 9282 (K); near Altonia, munic.
Xambre, 10.xii.1965, Hatschbach, Lindeman & Haas 13310 (A); road from
Praia do Leste to Morretes, 3.x.1966, Lindeman & Haas 2632 (K).
SANTA CATARINA: without precise locality, 1832, Gaudichaud 161 (G);
without precise locality, iv.1869, Mueller 306 (K); Camp do Massiambu,
Palho~a, 16.vii.1963, Reitz & Klein 837 (UB); Campo do Massiambu,
Palhofa, 24.ix.1963, Reitz & Klein 1044 (UB); Ibirama, 18.vii.1956,
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Reitz & Klein 3492 (A); Piloes, Pa1ho~a, 7.x.1956, Reitz & Klein

3637 (A); pi1oes, Pa1ho~a, 28.ix.1956, Reitz & Klein 3803(A); Minas

Ve1ha, Garuva, S. Francisco do SuI, 5.x.1957, Reitz & Klein (A);

Tres Barras, Garuva, S. Francisco do Su1, 3.x.1957, Reitz & Klein

4952 (A); without precise locality, Tweedie 981 (E, K). SAO PAULO:

Baueri, x.1914, Brade 7201 (GH); between Sao Paulo and Curitiba,

5.i.1974, Conrad & Dietrich 1988 (MO); between Iguape and Sao Paulo,

Registro road, 6.ix.1976, Davis et al. 60518 (UEC); 3-5 km. E of

Jacupiranga, 9.ix.1976, Davis et al. 60817 (E, UEC); between Juqui;

and Piedade, 29.ix.1977, Gibbs et al. 6667 (F, UEC); Iguape, 14.x.1894,

Loefgren & Edwall 11310 (GH); Corrego Alegre, 3.i.1897, Loefgren &
Edwall 11315 (GH); Sao Paulo, Ypiranga, 12.iii.1908, Luederwardt

11317 (GH). INDEFINITE: Burchell 1075 (K); Burchell 1317 (K);

Burchell 4406 (K); Marti 1080 (K, MO).

Cordia disoolor is rather variable in leaf size and shape and

pubescence, and this variation has been the basis for a number of

segregate taxa: C. her>manniaefoUa Cham., C. herrnanniaefoUa var.

caZycina Cham., C. saZzmanni DC. and C. salzmanni var. ZanceoZata

Fresen. On the basis of isotypes and other material studied these

are all considered to fall within the range of C. discoZo~.



(a ) h ab i t ; (b) I l ovcr, (c ) dj·~;(rf(J r o i o l I

(1.1) p'yn0('('1Um (~;h(Jrf';fyl('); (f') fynnu·j!·m (knl'.:;fylc)/

Reitz to KLc in 4')S2 (II) [h,c,(l); T....·cfdi, flf.n (U Id.
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29. Cordia monospe~a (Jacq.) R. & S., Syst. Veg. 4: 463 (1819).

Syn.: Varronia monospe~a Jacq. Pl. Rar. Hort. Caes. Schoembr.

1: 18, fig. 39 (1797).

V. corymbosa Desv., Jour. de Bot. 1: 275 (1809).

Cordia corymbosa (Desv.) Don., Gen. Syst. 6: 383 (1837).

Branchlets appressed setulose, frequently hirsute. Leaves
3.2-6.5 x 1.7-3 cm, ovate, ovate-lanceolate to elliptic-oblong, base
obtuse or somewhat rounded, apex acute to acuminate; upper surface
usually appressed strigose and minute strigillose, tuberculate,
undersurface finely and minutely tomentose mixed with abundant
strigose hairs; margin distinctly to inconspicuously serrate. Petiole
(3-)4-6(-7) cm. Inflorescence scorpioid-corymbose, lax or more or
less glomerulate, internodal, peduncles 1.5-4 cm. Calyx 3-3.5 cm,
obconical-campanulate; teeth with acuminate apex, usually densely
setulose, occasionally puberulent. Corolla 3-4.5 mm, tubular-
cylindrical with shallow or inconspicuous lobes. Stamens 1-1.5 mm.
Ovary ca. mm, style ca. 3 mm in shortstyle and ca. 4 mm in longstyle

flowers. Fruits ovoid

Type: type specimen not traced.
Distribution: NE, SE & S Brazil. Map 11; fig. 36.

MINAS GERAIS: Caldas, 1865, Regnelt III 908 (K, MO). PARAIBA: Areia,
Escola de Agronomia do Nordeste, 6.vii.19S3, Moraes 838 (GH); Areia,
Escola de Agronomia do Nordeste, 19.vi.1953, Moraes 841 (GH).
PARANA: Jaguariahyva, 14.v.1914, Jonsson 346a (GH, MO); munic.
Dionisio Cerqueira, 23.ii.1957, Smith & Klein 11692 (GH). RIO GRANDE
DO SUL: Barra do Ribeiro, 14.xi.1948, Rambo 37997 (G); near Nova
Hamburgo, 12.viii.1949, Rambo 42887 (p). RIO DE JANEIRO: floresta
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da Tijuca, Bom Retiro, 18.vi.1960, Coimbra 5 (F). SANTA CATARINA:

Bela Vista, 4.i.1962, Reitz & Klein 11531 (G). SAO PAULO: Pirituba,

14.xii.1913, Brade 7202 (GH); Alferes Rodrigues, x.1899, Edwall

11316 (GH); munic. Souzas, ca. 20 km from Campinas, 20.xi.1982,

Gibbs 82/5 (E, VEC); Campinas, 12.vi.1936, Santo~ 637 (GH); Sao

Paulo, 28.ii.1905, Usteri 11309 (GH). INDEFINITE: Burchell 3895 (K).

This species was described by Jacquin (1797) as Varronia

monospe~a but was subsequently illegally renamed by Desvaux (1807)

as Varronia oorymbosa on the grounds that Jacquin's epithet referred

to an attribute shared by all species of Varronia.

Don (1837) transferred Desvaux's Varronia oorymbosa to Cordia,

apparently unaware that Roemer & Schultes (1819) had previously

transferred Varronia monosperma to Cordia.

Johnston (1935~relegated C. monosper.ma (Jacq.) R. & S.,

together with a number of other species epithets, as synonyms under

his wide concept of C. poZyoephaZa (Lam.) Johnst., but subsequently,

(Johnston 1949b)he referred C. monospe~a to C. urtioaefoZia.

Johnston seems to have misinterpreted C. monospe~a (see discussion

under C. urtioaefoZia) since this appears to be a distinct species

which agrees well with the original illustration provided by Jacquin,

i.e. with the inflorescence clearly internodal with patent peduncles.

Curiously, however, Jacquin (1797) cited his species as

originating from Caracas. No material has been seen from northern

South America.



Fig.36. C. mono upc rrra

(a) habit; (b ) flower; (c) Ji~;!;(,('t('d ('01',,11:1;

(c) gynol'ciu;n (s hor t c t y l c L: (,,) p,)'mll'durn (Illngslylc)/

Gibbs c t I1}. A21S (UEC) [h,c,f'}; Us t v ri 1130') (CII) [d].
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Map 11: Distribution of C. monosperma Ce).



212

30. Cordia urtiaifoZia Cham., Linnaea 4: 483 (1829).

Branchlets densely to very densely hirsute-villose. Leaves
4-8 x 2-3.7 cm, commonly ovate, sometimes broadly oblong-elliptical,
base obtuse, apex acute to acuminate; upper surface usually hirsute-
tomentose, regularly appressed-setose or strigose, tuberculate, lower
surface sparsely to densely hirsutullous; margin serrate. Petiole
(3-)4-5(-6). Inflorescence scorpioid-corymbose, lax or more or less
glomerulate, axillary; peduncle 1-4.5 em. Calyx 3.5-4 mm, obeonical-
campanulate, teeth apex acute, densely hirsute. Corolla 4.5-5 mm,
lobes very shallow or inconspicuous. Stamens 1.5 mm. Ovary 1-1.3 mm,
style ca. 2 mm in shortstyle, ca. 3.7 mm in longstyle flowers. Fruits

conical.

Type: Chamisso (1829) - "E BrasiHa aequinoctialimis it SeHowius
specimina pauca, male servata, foliis ut plurimum, amissis e ramis
superioribus florifera ex inferiori fructiferalt• Brasilia tropica
Sellow - Photo (Gl). As a duplicate from the Berlin Herbarium:
"Rio de Janeiro (1814-15), Sumidoro, Ex reliquii Sellowianis IB 397"

(p!). See.discussion below.
Distribution: SE, S Brazil. Map 9; fig. 37.

MINAS GERAIS: Serra do Espinhayo, ca. 55 km E of Belo Horizonte,
17.i.1971, Irwin et al. 30583 (GH, UB). RIO DE JANEIRO: without
precise locality, iii. 1873, Glaziou 6053 (K); Morro do Leme, xi.1966,
Sucre 1190 (UB). SANTA CATARINA: Cunhas, Itajai, 23.vi.1955, Klein
1413 (A). SAO PAULO: Sao Jose, xii.1833, Lund 1935 (DC).

Cordia urtiaifoZia. has been previously treated by Johnston
(1930) under his wide concept of C. aorymbosa, subsequently regarded
as C. poZyaephaZa (see discussion under this taxon). Johnston (1949b)
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split this broadly conceived C. polyaephala and revalidated

C. urtiaaefoUa stating that it "is a coarsely strigose representative

of the group in Brazil and Paraguay". Unfortunately, he seems to

regard C. urtiaaefoUa as having an "extra-axillary inflorescence"

which is a mistake, since Chamisso, the author of the species,

described the inflorescence in an axillary position. This point of

regarding the inflorescence as "extra-axillary" led him to confuse

the present species with C. monosperma. Probably influenced by

.Johnston's comments, Smith (1970), in his treatment of Cordia for the

Flora Catarinensis, included present species under C. monosperma.

In agreement with Johnston (1~49), C. urtiaaefolia has been

treated as a separate species in this account but one characterised

by a clearly axillary inflorescence. This decision was confirmed

by study of a specimen which most likely was that seen by Chamisso

to describe his C. urtiaaefolia.

Apart from being clearly axillary, the inflorescence is

characteristically born on a rather robust somewhat straight peduncle,

and also it is generally lax, sometimes glomerulate, but never

capitate, but rather of scorpioid -corymbose type. The peduncle

bifurcates two or three times in relatively well developed branches.



Fig. S7.
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Excluded or doubtful species.

1. Cordia neowediana DC., Prodr. ~: 498 (1845).
According to Johnston (1935b), this taxon is a well marked

Varronia species with the large corolla similar to that of a

remotely related species, C. pauaidentata.

Apparently De Candolle (1845) based this species on Varronia

maaroaephaZa Nees et Mart. but he did not provide an accurate

citation to its publication ('V. maaroaephaZa Ne~ et Mart. act.

n. cur. xi. p.8').
Johnston (1935b) mentioned that the type specimen is at

Brussels, but he did not refer to this specimen or cite any other

material for this specjes. Unfortunately, it was not possible to

obtain this anonymous specimen for study and no other specimen

which fits the original description by De Cando lIe (1845) or that
c

by Johnston (lac. cit.) was encountered among the exs~cata

available for study in the present revision.

2. Cordia arenatifoZia Rizz., Leandra 3-4 (4-5): 12 (1974).
Rizzini (1974) characterised this species by its crenate

leaves and described the inflorescences as "globose aggregate cymes

disposed in lax panicles". In his comments he pointed out that

C. arenatifoZia approached C. saZzmanni,. C. disaoZor, C. hermanniaefoZia

and C. urtiaaefoZia. All those taxa, as discussed previously under

the appropriate species, are part of the C. poZycephaZa complex

(sensu Johnston, 1935a). It is possible, therefore, that

C. crenatifo~ia Rizz. is merely a variant of C. poZyaephaZa (see

description). However, the type specimen of this taxon, which is

apparently preserved at The Botanical Garden of Rio de Janeiro

will have to be studied in order to decide if it constitutes a
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distinct species.

3. Cordia schottiana Fresen. Fl. Bras. 8 (1): 7 (1957).

4. Co~dia intermedia Fresen. Fl. Bras. 8 (1): 8 (1857).
These two species described by Fresenius (1857) were given

as dubious synonyms of C. superba by Johnston (1930), who mentioned

that he had inferred this status entirely based on the published

descriptions of these two taxa. Typesof either species havenot

been traced.

5. Cordia acutifolia Fresen. Fl. Bras. 8 (1): 11 (1857).

Johnston (1930) studied the type material at Berlin and

recognised this species. He noted that C. acutifolia was related

to C. sellowiana. No material which could be undoubtedly referable

to C. acutifolia, however, was encountered during the course of the

present study.

6. C. tetraphytla Aubl. Hist. Pl. Guian. Fr. l: 224, tab. 8 (1775).

As previously discussed by Johnston (1930), the illustration

of C. tetraphylta provided by Aublet (1775) does not represent a

member of the genus cordia.
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Appendix

Methods employed 1n pollen analysis of Cordia species.

The pollen grains of the studied species were taken from well

developed buds of herbarium specimens wh ich are listed below:

subg.Varronia

1- C. mu Uispicata

2. C. curussavica

3. C. campestris

4. C. schomburgkii

S. C. truncata

6. C. caZocephaZa

7. C. harl.esji. (L)

8. C. harZeyi (B)

9. C. buddZeioide3

10. C. quazumaefol.ia

11. C. po Zycepha La:

12. C. disco7.ol'

13. C. monospe1'ma

14. C. gZobosa

15. C. aOl'ahorifoUa

16. C. mayoi

17. C. ZeucocephaZa

18. C. gl'andifZora

19. C. pol-iophul.la

sect. Myxa

20. C. exal.taia

21. C. ZomatoZoba

Burchell 9987 (K)

Botanic Garden, University of St. Andrews

Irwin et al. 18906 (HO)

Prance et al. 9765 (MO)

Tax. class of UB 538 (UB)

Eiten & Eiten 9776 (US)

Harley et al. 19241 (E)

Harley et al. 22749 (E)

Beck 1667 (E)

Loef grerv & Edwa I 11313 (GB)

Gardner 3368 (K)

Gibbs et al. 6667 (UEC)

Gibbs 82/5 (UEC)

Pickel 2966 (GH)

Gardner 1364 (DC)

Harley et al. 18983 (E)

Eiten & Eiten 10851 (US)

Rusby & Squires 14 (A)

Belem & Pinheiro 3226 (UB)

Maguire et al. 56038 (F)

Krukoff 5497 (K)



22. C. maqnoliaejol.ia

23. C. ecabi-i fol ia

24. C. seZloUJiana

25. C. sericicalyx

26. S. silvestl~is

27. S. eprucei

28. C. tetrandra

29. C. boqueue

30. C. trachyphy tta

31, C. triahocZada

sect. Gepascanthus

32. C. gZabrata (L)

33. C. gZabrata (s)

34. C. goeZdiana (L)

35. C. goeZdiana (s)

36. C. insignis (L)

37. C. insignia

218

Hatschbach 14127 (F)

Prance et al. 10381 (MO)---
Leitao Filho 10091 (UEC)

Smith 3049 (MO)

Hatschbach 33779 (MO)

Ducke 116 (US)

Prance et a1. 4092 (F)--
Prance et al. 4336 (V)---
Belem 3843 (F)

Gerht 7979 (F)

Hatschbach 32456 (MO)

Maguir,,"et a1. 56118 (MO)

Ducke 2345 (US)

Prance et a1. 1492 (F)

Ratter et a1. 1267 (E)

Irwin et a1. 16619 (F)

The sample for each species was acetolyzed according to

Erdtman (1952). Pollen wa lLs of Cordia species were found to be

very fragile and a minimum acetolysis time was necessary. Even so,

many grains were found to have collapsed walls. For the purpose

of observation and measurements of the polar and equatorial diameters

by light microscopy, samples of grains were mounted on slides in

glycerol jelly and the coverslip sealed with paraffin wax

(Erdtman, 1952). The measurements of the polar and equatorial

diameters were taken from 25 pollen grains, for each diameter, of

each sample.

With samples for observation with the SEM the acetolysed pollen
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grains were transferred to ca. 5 rul of absolute ethanol and a

droplet of absolute ethanol containing a suspension of pollen grains

was deposited on tIlesurface of an SEM stub and allowed to a1r

dry. Grains were then coated with gold in a conventional vacuum

coating unit and observed at various magnifications in a Cambridge

ste~scan 600 microscope or JEOL T 200.
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Index to the speC1es names.

The accepted epithets are underlined.

Cerdana alliodora R. &. p.l9r
.,...,

Cordia abex/ans Johnst., 104, 105, 106
Cordia affinis Fresen., 145
Cordia alliodora (R. & P.) Oken, 66, 91, 93, 2l, 102
Cordia amplifolia Mez., 106
Cordia anab~tista Cham., 105, 109, 110
Cordia asterophora Mart., 100
Cordia atrofusca Taub., 108
Cordia axillaris Johnst., 186, 188
Cordia axillaris var. gymnocarpa Johnst., 186, 188

Cardia bahiensis DC., 119, 120
Cordia lricolor A.DC., 69, 70, !J...
Cordia bifurcata R. & S., 196
Cordia blanchettiiDC., 108

Cordia boZiviana Gandog., 196
Cordia braceZinae Johnst., 115, 163, 165
Cordia brachypoda DC., 83
Cordia brachytrica Fresen., 88
Cordia buddZeioides Rusb., 116, 117, 190, 191, 193

Cordia caaguazuensis Chod., 155, 156
Cordia calocephala Cham., 116, 166, 175
Cordia can~e8tris Warm., 114, 123, 136, 139
Cordia candida VeIl., 105, 166, 167
Cordia caput-medusae Taub., 115, 171
Cordia cerdana R. & S., 97
Cordia chamissoniana Don. , 69, 73, ~, 91
COl'dia chamissoniana Steud. , 99
Cordia coeffeoides Warm., 80
Cordia corchorifoZia A.DC., 115, 169, 171, 175
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Cordia cordifolia HBK., 82
Cordia corymbosa (Oesv.) Don, 1959, 208
Cordia corymbosa (L.) Don, 188, 195, 212
Cordia cujabensis Manso & Lhotzk., 97
Cor-dia curassavica (Jacq.) R. & S., 113, 123, 128, 132, 133, 135, 137

Cordia dardani Tarod., 113, 123, 127
Cordia decipiens Johnst., 69, 73
Cordia digyna VeIl., 80
Cordia discolor Cham. , 118, 196, 203, 205, 207
COY'dia d7:ospyrifoZia Cham .• 79
Cordia ecaZycuZata VeIl., 70, 80---
Cordia exaltata Lam. , 71 , 77, 86
Cordia excelsa A.DC., 99

COY'dia fO~/icaY'Um Hoffm. ex R. & S., 74

~ordia_ qard .nei-iJohns t . , 69, 73
COY'dia qeraecan thue L., ~

COY'dia qlabra Cham , , 106
Cordia gZabY'ata (Mart.) DC. , 91 , 93, 95
COY'dia glaziovii Taub., 80
COY'dia globosa (Jacq.) HBK., 112, 116, 172, 175
Cordia globosa_ var , humiZis .Johns t , , 112
COY'dia goeldiana Hub., 9t, ~, 94
COY'dia grandifZora (Desv.) HBK., ttl, 114, 143, 146, 151, 153
Cordia grandiflora DC., 72
Cordia grandis Cham., 72
Cordia guazumaefolia (Desv.) R. & S., 117, 186, 188, 191, 193

CoY'dia haY'Zeyi Tarod., 116, 179, 180, 185
Cordia hebecaY'pa DC., 77
Cordia hermann i i Tol-iaCham., 203, 205
Cordia hermann iz folia var. calyciru:w Cham., 203, 205
Cordia heterophyZZa Poir., 76
Cordia hirsuta Fresen., 125
Cordis hiY'8uta Willd., 74, 125
Cordis hispidissima DC., 66, 74
Cordia hypoleuca DC., 99



Cordia insigwz:s Cham ,, 65, 91, 93, 96
Cordia intonsa Johnst., 113, 123, 125, 127
Cordia -tpomaeflora Hook., 108

Cordia jucunda Moore, 96

Cordia latiZoba Johnst., 91, 93, 94
Cordia Zeptocaula Fresen., 80
Cordia lcucocaZyx Fresen., 145
Cordia ZeucocephaZa Morie., 111, 112, 145, 146, 151, 153
Cordia leucomaZla Taub., 116, 176, 177, 185
Cordia ZeucomaZlifoli~ Tarod., 116, 177, 185
Cordia lineata (L.) R. & S., 196, 197
Cordia linnaei Stearn., 197, 199
Cordia Zomatoloba Johnst., 70, 82
Cord1:a longifoZia A.DC., 111, 114, 148,150,151,153
Cordia Lonqipeda Mez., 95

Cordia Zongituha Chad., 95
Cordia lutea Lam., 91

Cordia macrophylla VeIl., 72
Cordia macrostachya (Jacq.) R. & S., 128, 132, 133
Cordia magnoZii folia Cham., 70, 79
Cordia martii DC., 96
Cordia mayoi Tarod., 117, 182, 185
Cordia miranda DC., 66, 74
Cordia monosperma (Jaeq.) R. & S., 117, 208, 209, 211
Cordia mucronata Fresen., 105
Cordia multispicata Cham., 113, ~, 120, 127, 137
Cordia muneco HBK., 83
Cordia myxa L., 64

Cordia naidophi Z a.. Johns t , , 71, 85
Cordia nervosa Lam , , 72, 89. 90
Cordia nettoana Taub., 96
Cordia nivea Fresen., 145
Cordia nodosa Lam., 66, 69, 74

222
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Cordia obZiqua VeIl., 79
Cordia obscura Cham., 83
Cordia ochnacea DC., 72,88

Cordia patens HBK., 196, 198
Cordia patens var. monocephaZa Cham., 186, 188
Cordia patens var. poZycephala Cham., 186, 188
Cordia pauc1:dentata Fresen., 114, 140, 141, 146, 151, 153, 154,163
Cordia piauhiensis Fresen., 109
Cordia poZiophyUa F're sen,, 111, 114, 148, _!__SO,151,153
Cordia poZycephaZa (Lam.) Johnst., 117, 194-199,202,209, 212, 213
Cordia pubescens DC., 77

Cordia rufescens A.DC., 105, 109

Cordia salicifoZia Cham., 80
Cordia salicinia DC. , 128
Cordia eal.emann ii DC. , 203, 205
Cordia saZzmanniivar. ZanceoZata Frcsen. , 203, 205
Cordia scabrida Mart., 80
Cordia scabri[olia A.DC., 70, 78
Cordia schomburakii DC. , 113, 120, 122, 127
Cordia eebee tena L. , 63-
Cordia seZlowiana Cham. , 68, 71, 83
Cordia scricicalyx A.DC., 71, 77, 85-
cordia sessililolia Cham., 115, 156, 158, 161 , 165
Cordia sessilifoZia var , macrantha Cham. , 140
Cordia sessiZifoZia var. micrantha Cham., 140, 158
Cordia sessiZifoZia var. tomentosa Johnst., 155, 156
Cordia setigera Johnst., 116, 154, 165
Cordia siZvestris Fresen., 71 , 87-
Cordia s12.ruceiMez., 66, 69, li, 88
Cordia subcordata L.o 65
Cordia euberba Cham., 66, 104, 105, 107, 109
Cordia superba var. cuneata Cham., 107
Cordia superba var. elliptica Cham., 108
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Cordia taguaJzyensis VeIl., 105, 106
Coy.Jj_a t.et.randra Aubl., 71, g
Cordia toqueve Aubl., 69, !.i, 77
COY'dia trGchyphyZZa Mart., 68, 72, 73
Cordi.a trichoclada DC., 68, l1_, 74, 91, 102
Cordia trichotom::z(VeIl.) Arrab. exSteud., 91, 93,99
Cordia truncata Fresen., 115, 160, 161, 180

Cordia ucaual.ieneie Johnst., 71
Cordia uZei Johnst., 72, 88, 89
Cordia umbrGcuZifera DC., 83, 89
Cordia urt.icaefol-iaCham., 117, 188, 196, 202, 209, 212, 213

Cordia velut-ina Mart., 97
Cordia verbenacea DC., 128, 132, 133
Cordia vi Zl.ioaulis Fresen. , 115, 155, 156, 165, ±67
Cordia viZ licau lis var , tomentosa Chad. & Hass., 155

Cordi-ada tarioho toma VeIl., 99

Gcrascanbhue aepera Hart., 99

Gerascanthus exceZsa Mart., 99
Gerascanthus gZabrata Mart., 95

Lantana corymbosa L., 195, 196, 197, 198

VaY'Y'oniacaput-medusae (Taub.) Fresen., 171
Val'Y'oniaoorumboea Desv., 208, 209
Varronia curassavica Jacq., 112
Varronia globosa Jacq., 112, 172
VaY'Y'oniagrandiflora Desv., 43
Val'Y'oniaguazumaefoZia Desv., 186
Val'Y'oni&humiZis Jacq., 112
Varronia lineata L., 197
VaY'Y'oniamacrostachya Jacq., 128
Varronia monosper.ma Jacq., 208, 209
VarY'onia poZycephaZa Lam., 194-196, 198, 199
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Abstract

The present study consists of a taxonomic reV1S10n of the

genus Cordia in Brazil with particular emphasis on the Varl'onia

group.

The infrageneric classification of Cordia 1S reviewed and a

new treatment comprising three subgenera, subg. Cordia, subg. Varronia

and subg. MYxa, the latter with three sections, sect. ~~xa, sect.

GerascanthuB and sect. SuperbifZorae is proposed. Sect. SuperbifZorae

is new for the genus and also four new species for subg. VaY'Y'onia

are described.

A synopsis of the group, together with keys for the identification

of Brazilian species is provided for subg. Myxa, whilst subg. VaY'Y'onia

is revised in detail, with a key, species descriptions and

distribution maps for all Brazilian species. In these two subgenera,

65 species in Brazil are recognised.

In parallel to the taxonomic studies, a survey of pollen

morphology by means of light and scanning electron microscope is

presented together with an assessment of other taxonomic parameters

such as anatomy, cytology, reproductive biology and comparative

morphology.
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