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Machaerium meridanum Meléndez (Fabaceae, Papilionoideae,
Dalbergieae), a new species from Venezuela

Pablo Meléndez Gonzélez & Manuel B. Crespo

Abstract

MELENDEZ GONZALEZ, P. & M. B. CRESPO (2008). Machaerium meri-
danum Meléndez (Fabaceae, Papilionoideae, Dalbergieae), a new species from
Venezuela. Candollea 63: 169-175. In English, English and French abstracts.
The new species Machaerium meridanum Meléndez (Fabaceae,
Papilionoideae, Dalbergieae) is described on the foothills of the
Andean Cordillera of Mérida in western Venezuela. The species
is morphologically most similar to Machaerium acuminatum
Kunth and Machaerium acutifolium Vogel, from which it
differs in the shape and number of leaflets, its subpedicellate
flowers, and some features of the fruit. Its taxonomic affinites
are discussed. An illustration, a map, and a key to identify the
Venezuelan species of Machaerium sect. Reticulata (Benth.)
Taub. are also included.
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Résumé

MELENDEZ GONZALEZ, P. & M. B. CRESPO (2008). Machaerium
meridanum Meléndez (Fabaceae, Papilionoideae, Dalbergieae), une nouvelle
espece du Vénézuéla. Candollea 63: 169-175. En anglais, résumés anglais et
frangais.

La nouvelle espéce Machaerium meridanum Meléndez (Faba-
ceae, Papilionoideae, Dalbergieae) est décrite au pied de la
Cordillére des Andes de Mérida, a I’ouest du Vénézuela. Cette
espece est proche morphologiquement de Machaerium acumi-
natum Kunth et de Machaerium acutifolium Vogel, dont elle
differe par la forme et le nombre de folioles, ses fleurs subpédi-
cellées et quelques traits de ses fruits. Ses affinités taxonomiques
sont discutées. Une illustration, une carte et une clé d’identifi-
cation sont données pour identifier les especes vénézuéliennes
de Machaerium sect. Reticulata (Benth.) Taub.
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Introduction

PERSOON (1807) described Machaerium Pers. as a segre-
gate of Nissolia Jacq. (nom. cons.), with M. ferrugineum
(Willd.) Pers. as the type species. The name Machaerium was
conserved against Nissolius Medik. and Quinata Medik., after
a proposal by RupD (1969). Machaerium is a well established
genus belonging to Dalbergieae (Fabaceae, Papilionoideae), a
tribe mostly accepted to consist of 19 genera and about 300
species by PoLHILL (1981). However, recent molecular phylo-
genetic studies (LAVIN & al., 2001) have led to a recircum-
scribed Dalbergieae, and the tribe includes 49 genera and ca.
1300 species (KLITGAARD & LaviN, 2005).

Machaerium was revised by BENTHAM (1860), who
grouped the 56 species into five series (sect. Lineata, sect.
Oblonga, sect. Acutifolia, sect. Reticulata and sect. Pennin-
ervia), on the basis of leaflets characters and stipules spines-
cence. TAUBERT (1894) latter raised Bentham’s series to the
sectional rank. HOEHNE (1941) published a more complete revi-
sion of Machaerium which included 121 species.

In a compendium of the Venezuelan legumes, PITTIER
(1944) recognised 28 species of Machaerium, and RupD (1987)
revised the circumscription of BENTHAM (1860) accepting only
four sections: sect. Machaerium (including sect. Penninervia),
sect. Lineata, sect. Oblonga, and sect. Reticulata (including
sect. Acutifolia).

Machaerium is currently composed of 120-130 species,
35 of which are found in Venezuela (Rupbp, 1999; KLITGAARD
& Lavin, 2005). It is restricted to tropical and subtropical Amer-
ica, with one species — M. lunatum (L. f.) Ducke — disjointly
distributed in eastern South America and West Aftica (cf. RubDb,
1977, 1987; LAVIN & al., 2001 ; KLITGAARD & LAVIN, 2005).

As a part of a taxonomic revision of Machaerium in
Venezuela (MELENDEZ, 2009, in press), herbarium material
gathered at the foothills of the Andean Cordillera of Mérida
(western Venezuela), were carefully studied. These specimens
showed a particular combination of characters making it impos-
sible to assign them to any of the known Machaerium species.
Morphological evidence is here reported that supports the
recognition of this material as a species new to science.

Material and methods

Dried materials of Machaerium were exhaustively studied
from about 1000 vouchers housed in the Venezuelan herbaria
GUYN, MER, MERC, MERF, MY, PORT, TFAV, UCOB and
VEN. Herbarium material from BM, K and MA was also
examined, as well as the image databases of F, MO, NY, and
US. When ever possible, observations were compared with liv-
ing plants collected in the field. Gross morphological features

were studied on either fresh or dried material, under a binoc-
ular stereoscopic microscope when needed. Data from spe-
cialised bibliography were also used for comparison.

Results and discussion

Machaerium meridanum Meléndez, spec. nova (Fig. 1)

Typus: VENEZUELA. Estado Mérida: Tucupido del Rio
Camburito hacia Santa Maria de Caparo, Distrito Arzo-
bispo Chacon, 4.VIIL.1973, S. Lopez-Palacios & J. Bautista
3223 (holo-: MERF!; iso-: MER!).

Species notabilis e sectio Reticulata, ab affinibus M. acumi-
nato and M. acutifolio facile distinguitur foliis 11-foliolatis
conspicue acuminatis erostratis glabrisque, bracteolis sub-
orbiculato-truncatis 3 mm latis et floribus 0.5-1 mm pedi-
cellatis, quae in priore 5-7-foliolatis acuminato-rostratis,
bracteolis ovatis et floribus sessilibus, et in posteriore 11-
17-foliolatis acutis vel brevissime acuminatis subtus
puberulis, bracteolis angustioribus et floribus etiam ses-
silibus sunt.

Tree up to 30(-40) m, not becoming a liana at maturity,
unarmed. Leaves imparipinnate, glabrous. Leaflets 11, ovate
(the terminal one elliptic-lanceolate), up to 7 X 3 cm, the sur-
faces dull, the upper one drying partly black, the lower leaflets
rounded and slightly asymmetric at the base, the apical sub-
cuneate; all the leaflets with an acute, conspicuous acumen at
the apex, not rostrate; venation brochidodrome, the secondary
veins ca. 5 mm apart, impressed in the upper and prominent
on the lower surface, arcuate, forming a 45° angle with
the midrib, and anastomosing ca. 1 mm below margin, the ter-
tiary veins indistinctly reticulate; leaflet petiolule ca. 5 mm
long. Inflorescence axillary racemes aggregate into panicles,
12-15 cm long; inflorescence axis lanate. Bracteoles 2, ca. 2-
3 X 3 mm, suborbiculate, truncate at the apex. Flowers §-
10 mm long, dark-brown when dry, pedicellate; pedicel 0,5-
1 mm, with idument similar to that of the inflorescence; calyx
ca. 4 mm, glabrescent, many-striated; corolla ca. 4-5 mm,
pubescent outside in all parts; standard orbiculate ca. 4-5 mm;
wings lanceolate ca. 4 mm long; keel sacciform ca. 3 mm long;
androecium monadelphous. Fruit 1-seeded samara, immature,
dark-brown, hirsute all over.

Taxonomic affinities. — Machaerium meridanum belongs
to Machaerium sect. Reticulata (Benth.) Taub., which includes
taxa with leaflets mostly ovate, with camptodrome or brochi-
dodrome veining.

Machaerium meridanum shows clear affinities with sev-
eral taxa in the section (see Table 1). It is related to M. acumi-
natum Kunth, a species widely distributed from Mexico
to Venezuela, in showing a monadelphous androecium
and leaflets with a brochidodrome venation on (the secondary
veins anastomose just below the margins). The leaves of
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Fig. 1. = Machaerium meridanum Meléndez. A. Habit; B. leaflet and venation; C. immature fruit with withered flower.
[Lépez-Palacios & Bautista 3223, MERF] [Drawn by Rut Sanchez]
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M. meridanum are, however, 11-foliolate with the apex more
conspicuously acuminate (not rostrate), the inflorescences have
longer peduncles, and the flowers are pedicellate. It also is sim-
ilar to M. acutifolium Vogel, a plant widespread in South Amer-
ica, by its many-foliolate leaves and suborbiculate bracteoles,
but the flowers of M. acutifolium are sessile and the apices of
the leaflets acute to very shortly acuminate. Machaerium meri-
danum also resembles M. huanucoense Rudd, a species from
central-western Perti and Brazil according to Tropicos (2007),
as the species carry very similar leaves and pedicellate flow-
ers. In contrast, stems of M. meridanum are not twining nor
does it have conspicuous lenticels, and the leaflets are always
ovate (vs. ovate or elliptic-lanceolate in M. huanucoense).

The similarities are less pronunced with the following
species. Machaerium caudatum Ducke, a species native to
Brazil (Tropicos, 2007), differs in having 7-9 leaflets with
camptodrome venation (the secondary veins not reaching the
margins nor anastomosing), and their acumen is rostrate. More-
over, flowers in M. caudatum are sessile. Machaerium chia-
pense Brandegee, a species growing in southern Mexico,
Guatemala and Belize (Rupp, 1977), mainly differs from
M. meridanum in having 5-7-foliolate leaves, the leaflets show-
ing also a rostrate acumen, and flowers are sessile. Machaerium
capote Dugand, a species described from Colombia which is
distributed from Panama to Venezuela (Tropicos, 2007), shows
leaflets with broquidodrome venation and rounded to subacute
apex. Finally, M. arboreum (Jacq.) Vogel and M. seemannii
Benth. are distributed respectively from Guatemala and

Mexico to Colombia and Bolivia (Tropicos, 2007), and which
also grow in the border territories of Colombia and Venezuela,
both differ from M. meridanum by their shorter bracteoles and
sessile flowers (see below the «Identification key»). Rela-
tionships to other taxa are perhaps weaker.

Bioclimatic and biogeographic data. — Machaerium meri-
danum is only known from the type locality, which is located
on the southeastern foothills of the Andean Cordillera of
Mérida, at about 200-300 m altitude. This site is close to
Depresion del Tachira and Los Llanos region, facing the allu-
vial valleys of Caparo and Uribante rivers. That area comprises
partly the states of Barinas, Lara, Mérida, Téchira, Trujillo and
Portuguesa, and suffered recently a strong human impact that
changed the landscape dramatically. Biogeographically, it
belongs to the Andean region, with a Tropical Pluvial biocli-
mate (Rivas-MARTINEZ, 2007), to which a tropofile macrother-
mic subhumid forest corresponds as the potential vegetation.
In that area, several geographic barriers appeared after the rais-
ing of the Venezuelan Andes which created particular habitats
in both eastern and western slopes of the Cordillera of Mérida.
They should have contributed to diverse speciation mecha-
nisms in Machaerium. Thus, the related M. acuminatum,
M. acutifolium and M. meridanum show allopatric distribu-
tions in that region, the two former being restricted to the north-
eastern and northwestern slopes of Cordillera of Mérida or
Central Llanos, and the latter endemic to the southeastern
slopes (Fig. 2). A similar phenomenon occurred in the ‘paramo’
habitats of northern Andes during the radiation and speciation

Colombia

1° =

Mar Caribe

Venezuela

Océano
Atlantico

73°

58°

Fig. 2. = Map of Venezuela showing known distributions of Machaerium meridanum Meléndez (A), M. acutifolium Vogel (®) and M. acuminatum Kunth (H).
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processes of ‘frailejones’ (tribe Espeletinae, Compositae), after
which vicarious species are found in particular altitude niches
in both slopes of the Andean Cordillera of Mérida (cf. Cua-
TRECASAS, 1986).

Our recent efforts to locate new populations of M. meri-
danum were unfruitful and no plants were found even in the
type locality. The cited dramatical changes occurred in that
area are probably responsible of the extreme rarity of the new
species, which currently should be regarded as critically threat-
ened, if not extinct.

Further herborization work is still needed to complete
the current biogeographical knowledge of Machaerium in
Venezuela. According to the number of taxa reported in the
Andes region, this area appears as a main centre of diversity
of Machaerium in the Neotropics.

Key for identification of the Venezuelan species of
Machaerium sect. Reticulata (Benth.) Taub. (sensu Rubp,
1987), and other related taxa

1. Leaflets with craspedodrome venation (secondary veins
TEACK TIATTITIS ) -+ 1o sinns s 58 5 R S 5 2

la. Leaflets with camptodrome (secondary veins do not reach
margins) or more commonly brochidodrome venation
(secondary veins anastomose below margins) ............. 7

2. Secondary veins irregularly straight, not arcuate,
ca. 3 mm appart. Leaflet apex rounded-subacute;
petiolule 0.5-1 mm long.................... M. capote Dugand

2a. Secondary veins arcuate or subarcuate, not straight, ca. 3
mm appart. Leaflet apex rounded to acute or acuminate;
petiolule 2 mm Or IONEET .....cc.ceveieeeiiiiierieieeieicee 3

3.  Fruit a semi-lunate drupe. Biggest leaflets ca. 9 X 4 cm

3a. Fruit a winged samara. Biggest leaflets ca. 16 X 8 cm

4. Leaflets 5-9, ovate-elliptic; fruit ca. 9 cm long...............
............................................... M. dubium (Kunth) Rudd

4a. Leaflets 11-13, oblong-lanceolate; fruit 3-4 cm long
......................................... M. leiophyllum (DC.) Benth.

5. Branchlets with minute bristles or setae. Stipules spiny,
conspicuous. Flowers up to 15 mm, with pedicel 3-4 mm
10N i M. kegelii Meisn.

5a.

6a.

7a.

8a.

9a.

10.

10a.

11.

11a.

12.

12a.

13.

Branchlets unarmed. Stipules not spiny, or inconspicu-
ous. Flowers 6-8 mm, sessile or pedicellate.................. 6

Unarmed trees. Leaflets acute or subacute at the apex.
The seed chamber verrucose. Flowers pedicellate 1-2 mm
1 o M. grandifolium Pittier

Climbers or sometimes tall shrubs or trees, with spiny
stipules. Leaflets acuminate at the apex. The seed cham-
ber smooth. Flower sessile .......... M. madeirense Pittier

Fruit a semi-lunate drupe. Leaflets 5-9; secondary veins
forming a 30°-35° angle with the midrib. Flowers sessile
....................................... M. inundatum (Benth.) Ducke

Fruit a winged samara. Leaflets 3-17 with secondary veins
forming an angle of 45° with the midrib (if they form an
angle of 35°, then leaflets 13-17). Flowers sessile or pedi-
CEILALE ... 8

Bracteoles suborbiculate, ca. 3 mm wide. Flowers pedi-
cellate, pedicels 0.5-1 mm. Leaflets 11-foliolate

............................................... M. meridanum Meléndez

Bracteoles orbiculate, ovate or lanceolate, 1-2 mm wide.

Flowers usually sessile. Leaves 3-17-foliolate............. 9
Seed chamber strongly geniculate............cccoeeveennene. 10
Seed chamber only slightly or not geniculate............. 15
Leaves 3-7-foliolate, straight at the apex.........c.......... 11

Leaves 7-17, sometimes curved or sigmoidal at the apex

Wing of fruit 1.8-2 cm wide, markedly veined. Leaves 5-
T-foliolate .......ccevvveeeeeeiiierennenn. M. acuminatum Kunth

Wing of fruit ca. 3 cm wide, weakly veined. Leaves 3- or
S5-foliolate: vvuamimwssnminmssmsmmmmnssss s 12

Leaves 3-foliolate, asymmetric at the base and with a ros-
trate-curved acumen, the terminal one ovate-elliptic, not
subromboid..........ceceeevvveiiinieeienne M. latialatum Pittier

Leaves 5-foliolate, symmetric at the base and with a very
short, not rostrate acumen; the terminal one elliptic-lance-
olate, sometimes subromboid ....... M. truxillense Pittier

Petals white. Androecium diadelphous. Leaves 13-17-
foliolate, straight at the apex. Fruit glabrous or without
reddish pubescence ................. M. amazonense Hoehne
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13a. Petals bluish. Androecium monadelphous. Leaves 7-13-
foliolate, slightly curved or sigmoidal at the apex. Fruit
with reddish pubescence............ccoooiiiiiiiiii 14

14. Leaves 11-13-foliolate; leaflets wit a dense ferruginous
velutinum on the lower surface. Wing of fruit 2-2.5 cm
WIAC . M. tovarense Pittier

14a. Leaves 7-13-foliolate; leaflets sparsely puberulous
(not ferruginous) on the lower surface. Wing of fruit ca.
1.5em wide ...ooeeeeieeiicicicciiee, M. seemannii Seem.

15. Leaves 11-17-foliolate, pubescent beneath; apex usually
BOUNEIS s pmempiraios o s s ARS8 M. acutifolium Vogel

15a. Leaflets 3-7-foliolate, both surfaces glabrous sides; apex
usually acuminate ssessmmnmnasarsmimansmesis 16

16. Terminal leaflet elliptic-lanceolate, subcuneate at the base;
leaves 5-7-foliolate, the upper surface dull ...........ccvenee

................................................. M. guaremalense Pittier
16a. Terminal leaflet ovate-elliptic, rounded to subcordate at

the base; leaves 3-5-foliolate, the upper surface usually
ElOSSY 1ttt e 17

17. Secondary veins of leaflets 5-10 mm far from each other;
leaflet base subcordate. Seed chamber of fruit slightly
geniculate .......cocveeeeeniienennnne. M. striatum 1. M. Johnst.

17a. Secondary veins of leaflets up to 4 mm far from
each other; leaflet base rounded. Seed chamber of fruit

SEEAIGNLE oot

..................................................................................... 18
18. Wing of fruit straight ................ M. orthocarpum Pittier
18a. Wing of fruit curved ........... M. arboreum (Jacq.) Vogel
Acknowledgments

We thank the staff of the cited herbaria for the loan of mate-
rials, and for all facilities and help given to the first author dur-
ing his research stays. Rut Sanchez drew the illustration of the
type specimen of Machaerium meridanum. This work was
partly founded by Project FA-403-06-01-B, from Consejo de
Desarrollo Humanistico Cientifico y Tecnoldgico (CDCHT)
of the Universidad de Los Andes (Venezuela).

References

BENTHAM, G. (1860). A Synopsis of Dalbergieae, a tribe of Legumi-
nosae. J. Proc. Linn. Soc., Bot. 4: 52-71.

CUATRECASAS, J. (1986). Speciation and radiation of the Espeletiinae
in the Andes. /n: VUILLEUMIER, F. & M. MONASTERIO (ed.), High
altitude tropical biogeography: 267-303. Oxford University Press.

HOEHNE, F. C. (1941). Leguminosas Papilionadas: Géneros Machaerium
e Paramachaerium. FI. Bras. 25(3): 1-99. Secretaria da Agricultura
do Estado de Sao Paulo.

KLITGAARD, B. B. & M. LAvVIN (2005). Dalbergieae. /n: LEWIS, G.,
B. SCHRIRE, B. MACKINDER & M. Lock (ed.), Legumes of the
world: 307-335. Royal Botanic Gardens, Kew.

LaviN, M., R. T. PENNINGTON, B. B. KLITGAARD, J. I. SPRENT, H. CAv-
ALCANTE DE LIMA & P. E. GassoN (2001). The dalbergioid
legumes (Fabaceae): delimitation of a pantropical monophyletic
clade. Amer. J. Bot. 88: 503-533.

MELENDEZ, P. (2009, in press). Sinopsis del Género Machaerium Pers.
(Fabaceae-Papilionoidae-Dalbergiae) en Venezuela. Acta Bot.
Venez. 32.

PERSOON, C. H. (1807). Synopsis Plantarum, seu enchiridium botan-
icum, complectens enumerationem systematicam specierum
hucusque cognitarum. Vol. 2(2). Paris.

PITTIER, H. (1944). Leguminosas de Venezuela. Papilionaceas. Bol.
Técn. Minist. Agric. 5.

PoLHILL, R. (1981). Dalbergieae. In: POLHILL, R. & P. RAVEN (ed.),
Advances in legumes systematics 1: 233-242. Royal Botanic Gar-
dens, Kew.

RIvAS-MARTINEZ, S. (2007). Mapa de series, geoseries y geoper-
maseries de vegetacion de Espana [Memoria del mapa de veg-
etacion potencial de Espafia] Parte L. /tin. Geobot. 17.

RupD, V. E. (1969). (296) Proposal for the conservation of the generic
name 3823. Machaerium Persoon (1807) vs. Nissolius Medikus
(1787) and Quinata Medikus (1787) (Leguminosae). Zaxon 18:
593-594.

RuDpD, V. E. (1977). The genus Machaerium (Leguminosae) in Mex-
ico. Bol. Soc. Bot. México 37: 119-146.

RuDD, V. E. (1987). Studies in Machaerium (Leguminosae) VI. Phy-
tologia 62: 282-302.

RuDD, V. (1999). Machaerium. /n: BERRY, P., K. YATSKIEVYCH &
B. HoLsT (ed.), FL Venezuel. Guayana 5: 339-352. Missouri
Botanical Garden, St. Louis.

TAUBERT, P. (1894). Machaerium. /n: ENGLER, A. & K. PRANTL (ed.),
Nat. Pflanzenfam. 111 (3): 336-338. Leipzig.

Tropicos (2007). Missouri Botanical Garden’s VAST (VAScular Trop-
icos) nomenclatural database and associated authority files
[http://mobot.mobot.org/W3T/Search/vast.html].



Machaerium meridanum Meléndez (Fabaceae, Papilionoideae, Dalbergieae), a new species from Venezuela — 175

aypjosoupjoudije

S[2olus| JNOYHIM

SpMuwwW g ww |-G°Q [eolpad [puluLIe} ajp1ysol jou ‘Buiuimy jou

pjenzeus) “8jojndiqiogng ‘8yp|jeoipadqng ay} Ajuo ‘ajoAQ) ‘ajouwnoD Ajpaxioyy sayoun.q ! 8a1] [l  wnuopuaw 'y
SRS

SpIM W 7 ww g-| [9o1pad 3jojosoupjoudi|e ajoJjs0IqNs  paxIoW Yim ‘Buiuimg PPNY

|izoig ‘nisg ‘aIpAQ !9|o|je0ipaq 10 BJOAQ) ‘ajoulwnob Ajjpnpois) sayoup.q ‘gniyg gl-ll @susoonuony ‘W
p|oWaIpNL) SpIM WW 7 S[924US| fnoyHM

pup azijeg ‘8yp|noigiogns ajoujsol ‘Buiuimy jou 8abapunig

HNEI 0} 8JoAQ RIS 9}0|090UDJ-RJOAQ) ‘ajoulwnoD A|payoyy sayoupiq ‘9aJ] /G asuadbiyd
S|eolua| oYM

SpIM oudijje-e4on0 of 8jp1js0l ‘Buiuim jou CYelilg]

1zoJg ww g ‘ajojndiqiQ 9|1ss9G sjpjosoupjoudi| ‘ajoulwnoD A|payioyy sayounuiq ‘9a1] 6/ wnyopnod “Wy

ApnBoung pup

‘|izoig ‘DiAljog S[oo1US| JnOYHIM

"outjusBiry SpIM Ww 7 ajoulwnoD Ajioys ‘Buruimy jou [oBop

‘njenzausp “syojnoiqiogng a|issag ajojosoupondi||3 Ao of ajnoy sayoun.q 8a1] VART wnijogynop ‘W

DOIY DISOD)

pup ‘piquiojo)) s|@oLus| JnoyiIm

"00IXaW opIM ajojosoupjoudijje 9jpljsol ‘Buiuimy jou yuny

'njenzausp wuw G'| ‘8pAQ 9|1ssag Jo Buojqo ‘ajoAQ ‘ajouiwnop Ajjpnpoic sayounuq ‘ea1| /G wnjouiundp ‘W

s$9}§o9) 0
uoynquisiq $9]09joDIg SI9MO|4 adoys jajjoal xadp joppa] H9oH JaquinN saadg

.mw_uwam paipjal Iayjo “sA zepug|eyy wnuoprisw wnliadydoDA/ o m._m,_uc‘_cr_u w>:c..On_EOU -1 O_JU._.



: 2, ip B
: oy e .
i - B
. 5 : . o

P a
b B s
i g i

. -
' [

3

P h .
n Fy b
- :
5

s F -

v b
‘.
i
3




	Machearium meridanum Meléndez (Fabaceae, Papilionoideae, Dalbergieae) :a new species from Venezuela

