ARACHIS wooDII (LEGUMINOSAE): A NEW SPECIES FROM THE BOLIVIAN PANTANAL
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Summary: Based on the analysis of materials collected in botanical expeditions conducted since
2000 in underexplored regions of Bolivia, in this study we present a novel species to science:
Arachis woodii. This species has been collected a few times from a single location in the western
edge of the Pantanal swamps, where it thrives in black shallow soil over rock outcrops. While
the morphology of its vegetative organs resembles, to some extent, that of A. glandulifera
and species of the K genome, a set of features differentiates it. Arachis woodii exhibits large,
somewhat dorsiventrally flattened fruits with a prominent somewhat recurved beak, akin to
classical elf shoes. The exocarp is dark brown and deeply reticulated. Additionally, the bristles
on the lower surface of the leaflets lack a disc of glandular tissue at the base, a trait clearly
distinguishing it from A. glandulifera. Chromosomal and molecular marker analyses indicate that
this species does not align with any of the genome types described so far in section Arachis.
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Gregory, 1979; Stalker, 1991; Fernandez &
Krapovickas, 1994; Seijo et al., 2004, 2007;
Robledo & Seijo, 2008, 2010; Robledo et al.,
2009; Silvestri et al., 2015).

Among the species with 20 chromosomes,
the A and B genomes are the most diverse,
comprising 15 and 6 species, respectively.
The A genome has a wide distribution south
of the Amazon region, extending to the Rio de
la Plata, while the B genome is concentrated
in the Chiquitano Plateau, with two species
out of this area. The other genomes (D, F, and
K) consist of fewer than three species each,
with the D genome being the least diverse,
comprising only one species, A. glandulifera
Stalker. The K genome is mainly restricted
to the Chaco region in its northwest portion,
the F genome to open plains with Copernicia
alba Morong in the Beni River basin, near the
city of Trinidad (and also in Guayaramerin,
Bolivia), and the D genome to the Chiquitano
Plateau and neighboring regions in Brazil
(Krapovickas & Gregory, 1994, Custodio et
al.,2013).

The Pantanal is one of the regions that
remains poorly explored in Bolivia, particularly
its central and southwestern parts. This region
is characterized by a significant portion of
its surface being temporarily or permanently
flooded. However, it also has elevations and
some mountain ranges with cerrado vegetation
or deciduous Chiquitano forest and grasslands
(the latter known as pampas), which could
potentially harbor novelties for the genus.
Notably, this same region on the Brazilian side,
where more exploration has been carried out,
has a large diversity of Arachis species (Jarvis
etal., 2003).

The analysis of Arachis samples collected
by Margoth Atahuachi and colleagues in 2007,
and John R. I. Wood and colleagues in 2008 in
this area, allowed us to identify the specimens
Atahuachi et al. 1469 (CTES) and Wood et
al. 24579 (USZ), whose morphology could
not be assimilated to any known species. For
this reason, in a collaboration established by
researchers from the Instituto de Botanica
del Nordeste in Corrientes (Argentina) with
those from the Herbario Nacional de Bolivia
in La Paz (LPB), Herbario Nacional Forestal
Martin Cardenas (BOLV) in Cochabamba,

and the Herbarium of the Museo de Historia
Natural Noel Kempff-Mercado in Santa Cruz
de la Sierra (UCZ), all from Bolivia, new
expeditions were conducted to the area where
this population lives, during 2010 and 2012.
Herbarium acronyms follow Thiers (2021).

Throughout these expeditions, only one
population was located in the area. It was
studied in the field, and sufficient new material
was collected for biosystematic studies.
The type locality is on the western edge of
the Pantanal and the population consist of
hundreds of individuals growing in shallow
black clayey soils on rocky outcrops. The
plants displayed an erect main stem with a few
lateral branches. They also have vertical pegs,
which undoubtedly place these specimens
within section Arachis. The morphology of the
vegetative organs of the specimens observed
in the field and in the herbarium showed some
resemblance to 4. glandulifera and to species
of the K genome. However, they mainly differ
from K genome species by having a large,
somewhat dorsiventrally flattened fruit with
a prominent beak and a dark brown exocarp
with deep reticulation, resembling the shape
of an elf shoe. The fruit also differs from that
of A. glandulifera, which is smaller, not too
elongated and has light brown exocarp and
lower reticulum. Furthermore, the bristles
present in the leaflet s bottom lack glands (or
have very small ones) at the base, a character
that clearly distinguishes it from that in A.
glandulifera, which has bristles with a big
glandular disc at their base. These large glands
in dry material appear as dark depressions in
the hypophyll and as dark dots in the epiphyll
of leaflets in the latter species (Figs. 1 and 2).

Here we present the formal description
of this new species with fruits similar to elf
shoes. The taxonomic and morphological
information is discussed with chromosome
and genetic data from other works.

Arachis woodii Seijo, Atahuachi & Krapov.
sp. nov. Figs. 1; 2A, C, E. Typus: BOLIVIA,
Santa Cruz, German Busch, camino de El
Carmen a Rincon del Tigre, 18°23°52”S,
58°20°W, 460 m, 5-XI1-2007, M. Atahuachi
et al. 1469, con E. Amurrio, T. Ramos, D.
Soto & L. Ramos (holotypus BOLYV, isotypus
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Fig. 1. Arachis woodii. A: Main axis and lateral branches of a young plant. Note a vertical peg close to the main axis.
B: Leaf with stipules. C: Details of the upper surface of a leaflet apex. D: Details of the lower surface of a leaflet apex.
E: Details of the stipules and stem. F: External view of the fruit, with a pronounced beak and the exocarp with deep
reticulum. A-F: Atahuachi et al. 1469 (CTES), drawing by Liliana Gémez.
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CTES).

Morphologically similar to Arachis
glandulifera Stalker, but differing by the
bristles lacking a basal glandular disc in the
lower surface of the leaflets; fruits larger,
dorsiventrally flattened, with a prominent
beak, the exocarp dark brown and deeply
reticulated.

Annual herb, mainstem erect 30-50
cm long, somewhat quadrangular in dry
specimens. Lateral branches, usually few, up
to 40-60 cm long, the basal ones prostrate,

the others decumbent. Stems green, covered
with yellowish bristles 2-2.5 mm long and
white undulated 2 mm long hairs. Leaf
tetrafoliolate. On main stem, stipules 8-10
mm long in the fused portion and 13-18 mm
long in the free portion, 1 mm wide; petiole
30-45 mm long and rachis 4-10 mm long.
Leaflets lanceolate, acuminate, the distal ones
35-50 x 13-20 mm and the basal ones 27-45
x 11-20 mm. On lateral branches, stipules
with the fused portion 5 mm long, the free
portion 10 x 1 mm. The distal leaflets 15-25
% 10-15 mm and the basal ones 15-22 x 8-10
mm. Stipules densely covered by two strata

Fig. 2. Morphological characters that distinguish Arachis woodii (A, C and E) from A. glandulifera (B, D and F). A-B:
Lower surface of the leaflets in both species. C- D: Close up of the bristles in both species; note the large disc-like
glands at the base of the bristles in 4. glandulifera, absent in A. woodii. The microstructures on the lower surface of
the leaflet were analyzed, leveraging their autofluorescence, with a confocal microscope. E-F: Fruit segments; note
differences in color, reticulation andshape of the segments. Scale bar=1cmin A, B, E and F, and = 0.25 mm in C and D.
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of hairs, one short, appressed, and another
with 2 mm long hairs, and bristles on the
outer surface. Petiole and rachis pilose with
2 mm long hyaline hairs and many bristles.
The upper surface of the leaflets glabrous,
without dark brown or black marks; the lower
surface with 0.2 mm appressed hairs, sparse
erect 2 mm long hairs and abundant short
bristles 0.5-1 mm long, without a disc of
glandular tissue at their base, spread over the
whole surface; midvein and margin with long
hairs and some bristles. Hypanthium 40-50
mm long, covered with hairs 1-2 mm long.
Calyx bilabiate with the upper lobe 3 mm
long and the lower lobe narrow, 6 mm long,
with long hairs and bristles. Standard petal
orange and the wings yellow. Pegs vertical,
aerial part with abundant 1 mm long hairs
and bristles. Fruits segments large, dorsi-
ventrally flattened, 15-20 x 0.8-10 mm, with
a prominent beak and strongly reticulated
exocarp, dark brown.

Etymology: We dedicate this species to
John R. I. Wood, presently a Senior Research
Associate in the Department of Biology at
the University of Oxford, who has made
significant contributions to the knowledge of
the Bolivian Flora and collected a paratype of
the species.

Chromosome number: 2n=2x=20, symmetric
karyotype in the accession Atahuachi & al.
1860 (Garcia, A. & G. Seijo, unpublished).

Geographic distribution and habitat. This
species is only known from the type locality. It
grows in the eastern extreme of the Santa Cruz
department, in open patches of deciduous low
forest (Fig. 3A). The area of 100 x 50 m was
densely covered by specimens of this species
(Fig. 3B).

Paratypi. BOLIVIA, Santa Cruz. Prov.
German Bush, 28 km al sur de El porton de
la misioén del Rincén del Tigre, 18°23°52”S,
58°20°01”W, alt. 458 m, 28-1V-2008, Wood et
al. 24579 (USZ); id., 10-VII-2012, Atahuachi
et al. 1860 (BOLV, CTES).

Obs 1: Arachis woodii belongs to section

Arachis and it is more similar to A. glandulifera
(D genome) than to any other species of the
genus; but also, some characters resemble the
species of the K genome (4. batizocoi Krapov.
& W. C. Greg., 4. cruziana Krapov., W. C.
Greg. & C. E. Simpson, and 4. krapovickasii
C. E. Simpson, D. E. Williams, Valls &
I. G. Vargas). However, A. woodii can be
distinguished from these species by a set of
characters (Fig. 2) that are depicted in the
following key.

1. Fruits with smooth pericarp (K Genome). ......... 2
1'. Fruits with reticulated pericarp. .........ccccerueeee. 4
2. Pegs without bristles. ...........cccc....... A. batizocoi
2'. Pegs with bristles. ........cccceveeniniininieniieee 3

3. Lanceolate leaflets, lower surface with bristles. ...
.......................................................... A. cruziana

3'. Ovate to elliptical leaflets, lower surface without
Bristles. .ocovveieeieieeeeieeeee A. krapovickasii

4. Lower surface of the leaflet with bristles with
conspicuous glandular disc at their base. In dry
material, the glandular tissue seen as dark brown
depressions in the hypophyll. Usually, also
evident in the epiphyll as dark dots. Asymmetric
karyotype. ....ccceeeeeeenieieeeeieeenn A. glandulifera

4'. Lower surface of the leaflet with bristles without
(or with very small) glandular tissue at their
base. In dry material, never seen dark brown
depressions at the base of the bristles. Dark
dots never evident in the epiphyll. Symmetric

Karyotype. .ooveeveeeveeeeiee e A. woodii

Obs. 2: Genotyping data based on SNPs
markers place Arachis woodii outside the
clusters formed by the species of the K
and D genomes (Leal-Bertioli et al., 2024),
suggesting that it does not correspond to any
of these genomes. Arachis woodii stands alone
on a branch outside of the two main clusters of
the phylogenetic tree of Arachis section, with
the G genome species, 4. vallsii Krapov. & W.
C Greg, and 4. hoehnei Krapov. & W. C. Greg.
each on independent branches at the base of
the tree.

Obs. 3: Arachis woodii lives on shallow,
clayey hard black soil in patches of rock
outcrops (Fig. 3). This soil type is very
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Fig. 3. Environment where Arachis woodii lives. A: Panoramic view of the habitat of the population in open patches of
deciduous forest. B: Detail of the dense population inhabiting shallow black soil on rock outcrops.

different from the sandy places or even the
dunes of pure white, yellow or red sand
where the species of the K genome and most
populations of A. glandulifera live. However,
the soil type of 4. woodii is more similar to
that of some populations of A. glandulifera
(Seijo et al. 3000, 3222, and 3622) from South
Concepcion, in Nuflo de Chavez province,
Santa Cruz department, which lives in pockets
of shallow sandy-clayey soil on rock outcrops.
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