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abstract

Evidence is presented about the presence of Phaseolus microcarpus in Costa Rica, while it was previously reported northwards in other Cen-

tral American countries and Mexico. Fourteen populations are currently known, four from the Peninsula of Nicoya, and ten are in the tropi-

cal dry forest of the mainland of this country.

resumen

Se presenta evidencia sobre la presencia de Phaseolus microcarpus en Costa Rica, que sólo estaba reportado al norte en otros países cen-

troamericanos y México. Se conocen actualmente catorce poblaciones, cuatro en la Península de Nicoya, y diez en el bosque seco tropical de 

la parte principal de este país.
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introduction

On March 16, 2008, Barry Hammel and Isabel Pérez went south from Arado in the Peninsula of Nicoya, Costa 
Rica, towards the mountainous range of Cerro Brujo and Vista al Mar and collected a little herbaceous legume 
(Hammel 24516) tentatively named Desmodium (see in the Discussion below why this identification could 
make sense). The same year in December, Nelson Zamora identified it as Phaseolus lunatus L. In his review of 
the legume family for the Flora of Costa Rica, Zamora (2010:671) wrote “Es factible encontrar Phaseolus micro-
carpus Mart. (Méx. y Guat., El Salv., Nic.) en CR, tal vez en las llanuras de Guanacaste” but without mentioning 
any specimen, opening up the possibility of finding this species in Costa Rica. One of us (DGD) saw that plant 
at the Herbarium of Instituto Nacional de Biodiversidad during a visit in March 2013 and identified it as 
Phaseolus microcarpus Mart. Could this species be another of the Crop Wild Relatives (CWRs) of bean for 
Costa Rica, of which we knew fourteen species at that time? In order to answer that question, more field work 
was necessary and we headed to Nicoya. 

results

Four exploration trips were carried out in NW Costa Rica in the period 2015–18, and resulted in the disclosure 
of 13 populations of that taxon (14 in total, including the previous herbarium record) (Table 1; Figs. 1 & 2).

Known Populations of Phaseolus microcarpus: COSTA RICA. Guanacaste: Cañas, Porozal, 2.3 km NW sobre el camino a Porozal desde el 

cruce con la ruta 18 (Limonal – Nicoya), GPS: 10°14'27.9"N, 85°11'24.7"W, 109 m, 10 Dec 2018, N Chaves Barrantes 0015 & R Araya Villalobos 

(CR296554, USJ112031); La Cruz, Santa Elena, 7.7 km SW de Cuajiniquil, a partir del cruce de la ruta 914 y el bulevar de entrada a Cuajini-

quil, continuando por el camino hacia el Centro de Formación Policial Murciélago, 0.08 km W del final de la pista de aterrizaje en camino 

hacia entrada del Parque Nacional Santa Rosa sector Murciélago, 10°54'19.3"N, 85°43'18.9"W, 21 m, 11 Dec 2018, N Chaves Barrantes 0018 & 

R Araya Villalobos (CR296559, USJ112032); Santa Cruz, Santa Cruz, poblado Arado, ladera norte del Cerro Brujo, 8 km SW de Arado, 

10°10'33.0"N, 85°37'22.8"W, 511 m, 10 Dec 2015, DG Debouck 3263, R Araya Villalobos & N Chaves Barrantes (CR281549, NY, USJ111471); La 

Cruz, Santa Elena, riscos de Bahía Junquillal, 10°57'44.5"N, 85°41'52.1"W, 39 m, 22 Nov 2016, DG Debouck 3284, R Araya Villalobos & N 

Chaves Barrantes (CR282178, USJ111510); Santa Cruz, Arado, 1 km SW de entronque de la terracería de Arado con la pista de entrada al 

Parque Nacional Diriá, 10°12'01.1"N, 85°36'10.2"W, 293 m, 23 Nov 2016, DG Debouck 3292, R Araya Villalobos & N Chaves Barrantes 

(CR282187, USJ111507); Nicoya, Quebrada Honda, 1 km W de Puerto Moreno, antiguo atracadero occidental sobre el Río Tempisque, 

10°12'17.2"N, 85°15'04.0"W, 32 m, 25 Nov 2016, DG Debouck 3298, R Araya Villalobos & N Chaves Barrantes (CR282193, USJ111506); Cañas, 

Porozal, 1–2 km E de Puerto Níspero, antiguo atracadero oriental sobre el Río Tempisque, 10°13'12.2"N, 85°13'12.8"W, 26 m, 25 Nov 2016, 
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Table 1. Some ecological parameters of the fourteen populations known to date. Sources: 1 Bolaños-Montero et al. 2005, where bh-T is tropical moist forest, bh-P 
is premontane moist forest, bs-T is tropical dry forest, bh-T seco is tropical moist forest dry province transition, bh-P basal is premontane moist forest basal belt 
transition; 2 Herrera-Soto & Gómez-Pignataro 1993, where 54 is tropical moist with 5–6 dry months, 55 is tropical moist (drier than 54) with 5–6 dry months, 
41 is subtropical moist with 5 or 6 dry months, 52 is tropical moist with 5 or 6 dry months. The proximate surrounding is reported from collectors’ field notes.

Collection No.	 Life zones1	 Biotic units2	 Proximate surrounding

15	 bh-T	 54	 road side
18	 bh-P	 55	 road side
3263	 bh-T	 41	 rocky outcrop
3284	 bs-T	 55	 top of cliff
3292	 bh-T	 41	 embankment
3298	 bh-T seco	 54	 rocky outcrop
3299	 bh-T seco	 54	 rocky outcrop
3300	 bh-P basal	 55	 embankment
3321	 bh-P basal	 55	 rocky outcrop
3322	 bh-P basal	 55	 rocky outcrop
3323	 bh-P basal	 55	 behind the beach
3324	 bh-P basal	 55	 road side
3326	 bs-T	 55	 embankment
24516	 bh-T	 52	 unknown

DG Debouck 3299, R Araya Villalobos & N Chaves Barrantes (CR282191, GH, K, MO, USJ111474); Abangares, Colorado, 1 km SE de la planta 

CEMEX en terracería hacia San Buenaventura, a 4 km desde carretera 18, 10°11'51.4"N, 85°10'59.8"W, 44 m, 25 Nov 2016, DG Debouck 3300, 

R Araya Villalobos & N Chaves Barrantes (CR282192, USJ111499); Liberia, Nacascolo, Parque Nacional Santa Rosa, 6 km WSW de Casona 

histórica del Parque, en el camino a Playa Naranjo, 10°48'17.1"N, 85°38'26.2"W, 186 m, 24 Jan 2017, DG Debouck 3321, R Araya Villalobos & 

N Chaves Barrantes (CR282214, USJ111483); Liberia, Nacascolo, Parque Nacional Santa Rosa, 7 km WSW de Casona histórica del Parque, en 

el camino a Playa Naranjo, 10°47'55.1"N, 85°38'35.6"W, 86 m, 24 Jan 2017, DG Debouck 3322, R Araya Villalobos & N Chaves Barrantes 

(CR282215, USJ111482); Liberia, Nacascolo, Parque Nacional Santa Rosa, 1.5–2 km S de Casona de Playa Naranjo por Sendero Carbonal, 

10°46'33.9"N, 85°39'33.8"W, 9 m, 24 Jan 2017, DG Debouck 3323, R Araya Villalobos & N Chaves Barrantes (USJ111562); Liberia, Nacascolo, 

Parque Nacional Santa Rosa, 0.8 km NEE de Casona de Playa Naranjo por terracería hacia Casona histórica del Parque, en el cruce de la pista 

hacia Estación Biológica Nancite, 10°47'59.8"N, 85°38'55.9"W, 21 m, 24 Jan 2017, DG Debouck 3324, R Araya Villalobos & N Chaves Barrantes 

(CR282217, USJ111484); La Cruz, Santa Elena, 1 km NW del cementerio de Junquillal, 10°57'05.5"N, 85°41'45.5"W, 19 m, 25 Jan 2017, DG 

Debouck 3326, R Araya Villalobos & N Chaves Barrantes (CR282219, USJ111509); Santa Cruz. No protegida, Cuenca del Tempisque, Rumbo a 

Cerros Brujo y Vista al Mar desde Arado, 10:12:29.0000N, 85:35:58.0000W, 200 m, 16 Mar 2008, B Hammel 24516, I Pérez (INB4136116).

Phaseolus microcarpus was found inland and close to the Pacific Ocean in the Guanacaste province (Figs. 2 & 
3). The populations known to date are distributed in four locations: cliffs of and spots around Junquillal bay, 
transect Casona—Playa Naranjo in Santa Rosa National Park, transect Arado—Diriá, and rocky outcrops 
flanking the Tempisque estuary (where three populations #15, #3299 and #3300 enter into the mainland of 
Costa Rica). The altitude range was from sea level (#3323) to over 500 m (#3263). Field observations (Table 1) 
indicate that in 9/14 cases the plants were found on top of a cliff or at the bottom of a rocky outcrop (Fig. 4) or 
a roadside embankment of 2 m or higher, meaning a proximate topography of the collection site where agricul-
ture or cattle ranching would have been difficult (meaning clearing the land by fire was purposeless; see Dis-
cussion). Field observations also indicate that P. microcarpus is a heliophilous legume thriving in open spaces 
and not in the shade.

discussion

First, the presence of P. microcarpus is fully confirmed for the flora of Costa Rica (making it species no. 12 for 
that country; Table 2 in Debouck et al. 2018). The 14 records at different times and in different places of the 
Peninsula of Nicoya and around it are a clear indication that it is not an accidental weed but a native legume of 
the Neotropical dry forest. Further, the current distribution in four areas of the Guanacaste province (Figs. 
2–4) seems not related to seed distribution by humans, for example along the Inter-American highway or the 
ways leading to the main towns and villages for cattle sale (a major activity in Guanacaste for four centuries: 
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Fig. 1. Flower (left) and pods (right) of population #3263 of Phaseolus microcarpus. For scale note that pedicel of first pod to the left is 10 mm long. 
Yellow arrow to the right indicates the adaxial suture.

Sequeira-Ruíz 1985; Allen 2001). It may suggest instead a relictual distribution before the spread of human 
induced fires and the introduction of African grasses Hyparrhenia rufa (Nees) Stapf, Brachiaria mutica (Forssk.) 
Stapf, and Panicum maximum Jacq. (Parsons 1972; Boucher et al. 1983; Sequeira-Ruíz 1985). Being an annual 
legume with a fibrous root system (Freytag & Debouck 2002), P. microcarpus survival is through its seeds only, 
probably not lasting long under frequent fire. Burning pasture at the end of the dry season has been common 
practice in Guanacaste to accelerate the sprouting of grasses for cattle feeding (Sequeira-Ruíz 1985). In contrast 
to pyrophytic African legumes, for example, in Adenodolichos Harms, Vigna Savi sect. Liebrechtsia (De Wild.) 
Baker, and Physostigma Balf. (Maréchal et al. 1978; Schrire 2005), many legume genera of the Neotropical low-
lands (e.g., Calopogonium Desv., Centrosema (DC.) Benth., Condylostylis Piper, Macroptilium (Benth.) Urban, 
and Phaseolus L.; our field observations in Costa Rica) lack this adaptive trait of survival after recurrent fire.
	 Second, the records indicate that P. microcarpus thrives in 1–2 humid variants of the tropical dry forest in 
the lowlands of Guanacaste and in the premontane moist forest in the mountainous area of Diriá, respectively. 
These vegetation types are defined according to Bolaños-Montero et al. (2005), and correspond to four biotic 
units (41, 52, 54, and 55) of Herrera-Soto & Gómez-Pignataro (1993). In these habitats it seems to be an early 
species drying off when the dry season arrives and many trees (e.g. Acacia, Bursera, Pachira, and Tabebuia, 
found in association with it) become deciduous. Because of its very small flowers and tiny pods (Fig. 1) it may 
have escaped attention by plant collectors for long.
	 Third, this case stresses again the importance of checking for specimens of targeted plants in herbaria 
prior to a germplasm exploration (as recommended by von Bothmer & Seberg 1995). A plant explorer for 
beans should check whatever legume that could have been considered as a bean, in this case even Desmodium 
Desv. in another tribe, the Desmodieae (Benth.) Hutch. (Ohashi 2005)! The one-seeded pod sticks to explorer’s 
clothing (because of the minute uncinate hairs) as does the loment of Desmodium (because of the same pubes-
cence; Ohashi et al. 1981). In P. microcarpus, the mature pod longitudinally splits along the adaxial suture 
rather than explosively opens, or falls out the raceme, and thus in contrast to most Phaseolus species seed dis-
persal is by gravity, possibly wind and little superficial water.
	 Fourth, the presence of P. microcarpus in Costa Rica may be an indication that wild beans travel over 
geological times, as it has been shown on wild Lima bean (Serrano-Serrano et al. 2010) or wild common bean 
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Fig. 2. Distribution map of the populations of Phaseolus microcarpus in Costa Rica known to date. Blue dots: Junquillal Bay area; rose dots: Naranjo 
sector of Santa Rosa National Park; green dots: sector close to Diriá National Park; dark red dots: sector of estuary of Tempisque River. Base map 
after Bolaños-Montero et al. (2005).
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Fig. 3. Population #3284 growing on top of a cliff at Junquillal Bay, facing the Pacific Ocean (red arrow points to a couple of trifoliolate leaves of a 
Phaseolus microcarpus vine covering the bush).

(Rendón-Anaya et al. 2017). While it seems to be abundant in the states of Oaxaca and Michoacán (from where 
the type was described in 1831), Mexico, it does extend northwards into the state of Durango, and southwards 
into the department of Francisco Morazán, Honduras and that of Zacapa, Guatemala (Freytag & Debouck 
2002). It has been reported in Ahuachapán and La Unión, El Salvador (Debouck 2018) and in five departments 
of Nicaragua (Delgado-Salinas 2001; Debouck 2018). The records reported herein may indicate its southern 
limit.
	 Fifth, it is positive news that the national parks of Santa Rosa and of Diriá and the Junquillal Bay National 
Wildlife Refuge harbor several populations of P. microcarpus (four, one and one, respectively, because of this 
research), if fires are controlled within these protected areas. With the outstanding exception of UNESCO 
biosphere reserve of Manantlán in SE Jalisco, Mexico, established for two relatives of maize and indirectly 
protecting eight species of bean (Vázquez-García et al. 1995), few protected areas across Latin America have 
full inventories of the CWRs within their borders.
	 Finally, finding P. microcarpus close to the sea (#3284 is certainly exposed to ocean spray; Fig. 3; and 
#3323 was found close to a mangrove) raises the question about tolerance to salinity. The few accessions of P. 
microcarpus tested so far have shown to be sensitive to salinity stress, while the few accessions of P. macvaughii 
A. Delgado found on coastal Jalisco, Mexico, were tolerant (Bayuelo-Jiménez et al. 2002). Similar differences in 
salinity tolerance between populations over short distances have been observed in wild tomatoes (Rick 1979). 
Phaseolus microcarpus seems distant to any bean cultigen for direct gene transfer (Delgado-Salinas et al. 2006; 
Porch et al. 2013); it might, however, be an interesting model in future salinity studies.
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