
‘Haricot de Lima’, ‘Haba de Lima’ or ‘Lima bean’: 

only a toponym or reflecting an evolutive value? 

D.G. Debouck 

@ Cali-Quito, 23 June 2022
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a name derived from the name of a place, dated ~ 1770: Carter 1949, Webster 2001



1737

[pod] moon-shaped

[continuously] beautiful

additional reading: Debouck 2021; Linné 1737, 1753; Westphal 1974; Yoon 2010

1753
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1707-1778



Phaseolus lunatus L. Phaseolus inamoenus L.

• No reference specimens in the LINN and CLI Herbaria (solved by Westphal 1974, Debouck 2021)

• Doubts about Old World origin: Bentham 1859, Al. de Candolle 1883

• Reports about Old World origin: A.P. de Candolle 1825, Don 1832, Dietrich 1847

G27475, from Myanmar G25694, from Ethiopia

. . . what Carl von Linné might have seen

additional reading: Mackie 1943; van Eseltine 1931 3/25photos: CIAT 2022



from Gerarde 1597 (same woodcut as in de l’Obel 1591?!)

from de l’Écluse 1601

✓ Charles de l’Écluse (1601) acknowledged as ‘foreign’

✓ John Gerarde (1597 [1636]) reported one pair from Brazil

already described in the pre-Linnean botanical literature

already referring to the striae from the seed hilum

already reporting the ‘willow-leaf’ variant

✓ J. Bauhin & J.-H. Cherlero (1651) reported several from Brazil

mentioned from Africa, Brazil and America
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Antioquia: carcha

Atacama: pallar

Guerrero: comba

Cundinamarca: machete

Chiapas: patashete

Petén: ib

Cajamarca: layo

Jalapa: furuna

Ica: pallar

Carchi: torta

Puntarenas: kedeba

Suchitepequez: ixtapacál
San Salvador: chilipuca

Nariño: torta

Chuquisaca: pallar

Córdoba: carauta

Cochabamba: pallar

Carabobo: guaracaro

Pdte. Hayes: cugué

Imbabura: cacha
Cañar: pallar

Jujuy: pallar

Lima: pallar

La Libertad: pallar

Piura: pallar

Wilhelm de Mösbach 1992

Ramos-Nuñez 1950

Freyre et al. 1996

Cárdenas 1989

Peralta-Idrovo et al. 2019

Parodi 1932

Soukup 1986

Estrella 1988

Cabieses 1995

Debouck 1989

Cuba: fríjol caballero

Haiti: pois souche

Dominican R.: haba

Martínez 1987

Hazlett 1986

McBryde 1947

Calderón & Standley 1941

Pittier 1926

Debouck 1988

Miranda 1952

Schmeda-Hirschmann 1994

Esquivel et al. 1992

Montero-Rojas et al. 2013

the Amerindian/ folk names (possibly used by 1500!?)

limits of Tahuantisuyu
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About the name and geographic origin:
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additional reading: Andrews 1992; Carter 1949; Columbus 1492-93; Cubero 1992; de Candolle 1883; Gay 1865; 

at contact (1492-1500) in Hispaniola the (Lima) bean was called ‘haba’: 

its flat seeds remind those of Vicia faba L., then grown in the Iberian Peninsula

that name persisted in the Dominican R. because of the extinction of Taino people

in Cuba the translation of ‘horse bean’ ‘fríjol caballero’was preferred (same reason?)

pallar was the adopted name in Spanish since 1560 given the Quechuan expansion

from the Ancasmayo (Nariño, Colombia) down to the Maule (R. del Maule, Chile)

Lima bean was a logical European name for this pulse in 1777 onwards, as it refers

to a native bean when Lima was the capital of the viceroyalty (1542-1821)

the linguistic argument helped turn down any claim of origin in Old World tropics

Lumbreras 1974; Molina 1810; Navarrete 1560; Sturtevant 1889

1520: discovery of the Strait of Magellan; another route to access Peru and Chile

1564: the sea route from Acapulco to Manila was opened by the Spanish galleons

the coastal agricultural areas (Brazil, Chile, Peru) were fully exposed to explorers

1532: end of Inca empire



The biological origin:
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additional reading: Debouck 2016, 2021; Erickson 1982; Lewis 1987; Maquet & Baudoin 1997; Montero-Rojas et al. 2013

The crop (Lima bean) = the wild ancestor modified by the domestication syndrome

DGD-502, Campeche, Mexico, 1979

‘ib choh’

1859: Bentham reported about ‘spontaneous’ forms in the Neotropics (but no specimens)

1926: Piper reported wild forms in CUB, PRI, MEX, PNM, CLB, VNZ, BRA, PER (but no specimens)

1943: Macbride reported wild forms for eastern Peru (later on shown with ‘M’ lectin pattern) 

1952: Burkart reported wild forms for Formosa, Jujuy, Salta, Argentina (but no specimens)

• reduced pod shattering

• increased seed size

• reduced HCN glucosides

• reduced seed dormancy

• dwarf determinate growth habit

• novel seed colors & patterns

• early flowering & monocarpy

• photoperiod insensitiveness

Smartt 1988 

photo: Debouck 2008



One often repeated story (Mackie 1943):

G25217, Arizona

G25850, Guatemala

G27555, Dominican R.

G25903, CLB, Nariño

although some argued about a double domestication:

Allard 1960; Estrella 1988; Evans 1976; Harlan 1971; Heiser 1965; Kaplan 1965photos: CIAT 2022

✓ infraspecific diversity created by people from a single domestication

Hopi branch

Inca branch

Carib branch

✓ weak because of poor and uneven sampling of wild forms
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Carter 1949; Friedberg 1958; Westphal 1974; Baudet 1977 



# 2863, ECD, Chimborazo, Huigra, 17/06/90# 3245, CRA, San José, Sn Gerardo, 12/12/12

Background: Standley 1937 Background: Piper 1926

Explorations (13) in CRI in: 1987 - 2017 Explorations (2) in ECD in: 1989, 1990 

photo: Debouck 2012 photo: Debouck 1990
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what brought a change in the thinking about double domestication:



Sonora

Imbabura

Cajamarca

Tamaulipas

Junín

Salta

Panama

Bení

Puerto Rico

Yaracuy

Caldas

Pan-Neotropical range
small seeds : 6-12 g

sea level – 2200 m

Pacific range

small-medium seeds: 12-20 g

320 – 2000 m

source: Debouck 2019

at least 2 groups of wild forms

Revillagigedo Is.

Paraguay

Huila

Trinidad-&-Tobago

BCS.

Pará

“layo del zorro”: Cajamarca

“sacha viuda”: Loja

“pallar de monte”: Cajamarca

(not very different from 

the one of P. debouckii)
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• classified as MII on cpDNA markers

A noteworthy wild Lima bean from Boyacá, Colombia

• found in 1992 NE of Bogotá

• racemes and flowers similar to

wild P. lunatus of S Ecuador

• 100-seed weight (16.8g) within

the range of Andean AI wild forms

sources: Caicedo et al. 1999; Chacón-S. & Martínez C. 2017; 

• found close to MII on 4,593 SNPs

Serrano-S. et al. 2010; Toro et al. 1993

• formed a separate cluster in AFLP analysis

• lectin pattern M1, as the ‘Mesoamerican’

but also as in Phaseolus augusti



Two genepools in the wild and two domestication events: expected !

marker references

lectin polymorphisms Debouck et al. 1989; Gutiérrez-S. et al. 1995; Lioi 1996

20 and 13 isozyme loci Maquet et al. 1994, 1997

RAPDs on genomic DNA Nienhuis et al. 1995; Fofana et al. 1997

RFLPs on rRNA Jacob et al. 1995

17 isozyme loci, RFLPs on rDNA Lioi et al. 1998

RFLPs on 6 IGRs of cpDNA Fofana et al. 1999

SSRs on genomic DNA Lioi & Galasso 2002

two cpDNA probes Fofana et al. 2001

sequences of cp and nDNA Serrano-Serrano et al. 2010

sequences of cpDNA and ITS Motta-Aldana et al. 2010

ITS of rDNA Serrano-Serrano et al. 2012

2 intergenic spacers of cpDNA Andueza-Noh et al. 2013

10 microsatellite loci Martínez-Castillo et al. 2014

✓ 2 independent domestication events in distant locations (as in common bean)

✓ possibly few original populations involved  high linamarin in wild forms

✓ parallel demonstration by use of similar markers of molecular genetics
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More genepools in the wild and a third domestication event: unexpected !

marker references

sequences of cp and nDNA Serrano-Serrano et al. 2010

sequences of cpDNA and ITS Motta-Aldana et al. 2010

sequences of cpDNA Andueza-Noh et al. 2013

genome-wide 4,593 SNPs Chacón-Sánchez & Martínez-Castillo 2017

marker references

AFLP of genomic DNA Caicedo et al. 1999

genome-wide 4,593 SNPs Chacón-Sánchez & Martínez-Castillo 2017

GBS: 12,398 SNVs analyzed Garcia et al. 2021

Existence of a 2nd genepool in the wild Neotropical “small-seeded” Lima bean (MII)

Existence of a 2nd genepool in the wild Andean “large-seeded” Lima bean

marker references

sequences of cpDNA Andueza-Noh et al. 2013

Possibility of a 3rd domestication event from wild forms in MII genepool !?
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✓ insufficient sampling of MII in South America to claim a 3rd event ???

✓ these wild forms from Boyacá-Cundinamarca seem not to be hybrids !



Materials Region
Elevation m; 100-seed g; 

lectin pattern

G25579 BLV, Sta. Cruz 450; 111.0; A6

G25540 ARG, Salta 1100; 70.0; A3

G26102 BRA. Rio Grande Sul 830; 95.4; A3

G26068C BRA, Minas Gerais 650; 86.0; A3

Lima bean grown by peoples of Chaco:

Rio Grande do Sul 

Minas GeraisSanta Cruz

Salta

the Ayoreo in Paraguay: Schmeda-H. 1994

The migration northwards to Antioquia and Cundinamarca: 

expected, but towards the Chaco and eastern lowlands !?

14/25



Bentham 1859: “Specimina Brasiliensis formae macrocarpae vidi a Pohlio in Brasilia centrali

et a Spruceo prope Santarem lecta”.

Minas Gerais

Ceará

Pernambuco

Sergipe

Goias

?

?

if introduced from the Caribbean, why no such big seeds there?

Materials Region
Elevation m; 100-seed g; 

lectin pattern

70 g < 100-seed weight < 130 g  (39 acces.)

G26003A BRA; Ceará 180; 80.0; M1

G25997 BRA; Pernambuco 1000; 73.0; M1

G26140 BRA; Sergipe 280; 70.0; M1

G26034 BRA; Minas Gerais 400; 95.0; M1

G26296 BRA; Goias 1000; 88.0; M1
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28 g

131 g

DGD-1176; CajamarcaDGD-508; Campeche

DGD-453; Jalisco DGD-1944; Cajamarca

12 g

cm

10 g

Two distinct domestication events ?

10-14 x3-4 x
47 ppm

2250 ppm

43 ppm

2747 ppm

increase in seed size and weight

DGD-1176; Cajamarca

DGD-508; Campeche

why does the Andean domestication look asymmetrical?

10-14 x

3-4 x

increase in seed size and weight

28 g

131 g

DGD-453; Jalisco DGD-1944; Cajamarca

12 g

2 cm

10 g

47 ppm

2250 ppm

43 ppm

2747 ppm
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Concluding remarks
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• “Lima bean predominates over the frijol in the majority of the American tropics” (Sauer 1950, p. 501)

• the reasons to domesticate a lethal legume in absence of pottery (for two millennia)

• on the Pacific side, from Cundinamarca to the Atacama desert, into the Chaco and

• in archaeological records (5,600 ybP), it appears fully modern; no transition from the wild

in contrast to maize where the transition from the wild can be tracked over 8,000 years

from there into southern Brazil, the genepool AI had a huge pre-Columbian range 

• 3 puzzling facts: 

additional reading: Debouck 2016; Kaplan & Lynch 1999; Vallebueno-E. et al. 2016

➢ also puzzling is the colonization of AI in altitude: from sea level up to 3,100 m

remain unclear, unless it was originally domesticated for non-food purposes

• field work, rather than methods, in South America, key to solve several pending questions

➢ this huge colonization of AI = MI, in spite of a narrow range in the wild 

➢ the increase in seed size in AI: another genetic control as compared to MI?



References (1)

Allard, R.W. 1960. Principles of plant breeding. John Wiley & Sons, Inc. New York, New York, USA. 485p.
Andrews, J. 1992. The peripatetic chili pepper: diffusion of the domesticated Capsicums since Columbus. in:

“Chilies to chocolate - Food the Americas gave the world”, N. Foster & L.S. Cordell (eds.). The University of
Arizona Press. Tucson, Arizona, USA. Pp. 81-93.

Andueza-Noh, R.H., M.L. Serrano-Serrano, M.I. Chacón-Sánchez, I. Sánchez del Pino, L. Camacho-Pérez, J.
Coello-Coello, J. Mijangos-Cortés, D.G. Debouck & J. Martínez-Castillo. 2013. Multiple domestications of the
Mesoamerican gene pool of Lima bean (Phaseolus lunatus L.): evidence from chloroplast DNA sequences.
Genet. Resources & Crop Evol. 60 (3): 1069-1086.

Baudet, J.-C. 1977. Origine et classification des espèces cultivées du genre Phaseolus. Bull. Soc. Roy. Bot. Belg.
110: 65-76.

Bauhin, J. & J.-H. Cherlero. 1651. Historia plantarum universalis nova et absolutissima cum consensu et
dissensu circa eas. Tome 2, part 17. F.L. Graffenried. Yverdon, Switzerland. 1108p.

Bentham, G. 1859. Papilionaceae. in: “Flora brasiliensis: enumeratio plantarum in Brasilia hactenus
detectarum”, C.F.P. von Martius (ed.). Volum. 15 part 1. Lipsiae. Munchen, Germany. Pp. 1-350.

Burkart, A. 1952. Las leguminosas argentinas silvestres y cultivadas. 2da edición. Editorial Acme Agency. Buenos
Aires, Argentina. 589 p.

Cabieses, F. 1995. Cien siglos de pan: 10,000 años de alimentación en el Perú. Consejo Nacional de Ciencia y
Tecnología. Lima, Perú. 273p.

Caicedo, A.L., E. Gaitán, M.C. Duque, O. Toro-Chica, D.G. Debouck & J. Tohme. 1999. AFLP fingerprinting of
Phaseolus lunatus L. and related wild species from South America. Crop Sci. 39 (5): 1497-1507.

Calderón, S. & P.C. Standley. 1941. Flora salvadoreña – Lista preliminar de plantas de El Salvador. 2da edición.
Imprenta Nacional, San Salvador, El Salvador, C.A. Pp. 149-151.

Cárdenas, M. 1989. Manual de plantas económicas de Bolivia. 2da edición. Editorial Los Amigos del Libro.
Cochabamba, Bolivia. 291p.

Carter, G.F. 1949. An early American description probably referring to Phaseolus lunatus. Chron. Bot. 12 (4-6):
155-160.

18/25



References (2)

Chacón-Sánchez, M.I. & J. Martínez-Castillo. 2017. Testing domestication scenarios of Lima bean (Phaseolus
lunatus L.) in Mesoamerica: insights from genome-wide genetic markers. Front. Plant Sci. 8, 1551: 1-20.

CIAT. 2022. Phaseolus genebank at International Center for Tropical Agriculture, Cali, Colombia : passport data
of Phaseolus accessions. Available from: https://ciat.cgiar.org/what-we-do/crop-conservation-and-use/;
accessed on: 26 May 2022.

The diario of Christopher Colombus’s first voyage to America, 1492-1493. O. Dunn & J.E. Kelley. 1989. The
University of Oklahoma Press. Norman, Oklahoma, USA. 491p.

Cubero, J.I. 1992. Variedades tradicionales de leguminosas de grano para alimentación humana. in: “Cultivos
marginados: otra perspectiva de 1492”, E. Hernández Bermejo & J. León (eds.). Food and Agriculture
Organization of the United Nations. Rome, Italy. Pp. 289-301.

Debouck, D.G. 1988. Phaseolus germplasm collection in central and eastern Guatemala. The World
Conservation Union (IUCN). Gland, Switzerland. Mimeographed, 36 p. (in Spanish).

Debouck, D.G. 1989. Recolección de germoplasma de Phaseolus en el norte del Perú. Centro Internacional de
Agricultura Tropical, Cali, Colombia. Mimeographed. 29p (in Spanish).

Debouck, D.G. 2016. Your beans of the last harvest and the possible adoption of bright ideas. in: “Ethnobotany
of Mexico: interactions of people and plants in Mesoamerica”, R. Lira, A. Casas & J. Blancas (eds.). Springer.
New York, New York, USA. Pp. 367-387.

Debouck, D.G. 2019. Cahiers de Phaséologie - section Paniculati: 454p. International Center for Tropical
Agriculture. Cali, Colombia. Available from: https://ciat.cgiar.org/what-we-do/crop-conservation-and-use/
[in program files] (accessed 26 April 2022).

Debouck, D.G. 2021. Phaseolus beans (Leguminosae, Phaseoleae): a checklist and notes on their taxonomy and
ecology. J. Bot. Res. Inst. Texas 15 (1): 73-111.

Debouck, D.G., A. Maquet & C.E. Posso. 1989. Biochemical evidence for two different gene pools in Lima beans,
Phaseolus lunatus L. Annu. Rept. Bean Improvement Coop. USA 32: 58-59.

Debouck, D.G., O. Toro, O.M. Paredes, W.C. Johnson & P. Gepts. 1993. Genetic diversity and ecological
distribution of Phaseolus vulgaris (Fabaceae) in northwestern South America. Econ. Bot. 47 (4): 408-423.

19/25



References (3)

de Candolle, A.P. 1825. Prodromus Systematis Naturalis Regni Vegetabilis. Pars II. Treuttel & Würtz. Paris,
France. 644p.

de Candolle, A. 1883. Origine des plantes cultivées. Librairie Germer Baillière et Cie. Paris, France, 378p.
de l’Écluse, Ch. 1601. Aulae quondam familiaris, rariorum plantarum historia. Johannes Moretus, Plantijn.

Antwerp, Belgium. 736p.
de l’Obel, M. 1591. Icones stirpium, seu plantarum tam exoticarum, quam indigenarum, in gratiam rei

herbariae studiosorum in duas partes digestae. Tome 2. Johannes Moretus, Plantijn. Antwerp, Belgium.
367p.

Dietrich, D. 1847. Synopsis plantarum seu enumeratio systematica plantarum plerumque adhuc cognitarum
cum differentiis specificis et synonymis selectis ad modum Persoonii elaborata. Sectio Quarta. Bernhard
Friedrich Voigth. Weimar, Germany. Pp. 731-1692.

Don, G. 1832. A general system of gardening and botany containing a complete enumeration and description of
all plants hitherto known. JG & F Rivington. London, England. Vol. 2. Pp. 349-356.

Erickson, H.T. 1982. Lima bean legacy. HortSci. 17 (5): 702.
Esquivel, M., H. Knüpffer & K. Hammer. 1992. Inventory of the cultivated plants. in: “… y tienen faxones y fabas

muy diversos de los nuestros … Origin, evolution and diversity of Cuban plant genetic resources”, K. Hammer,
M. Esquivel & H. Knüpffer (eds.). Volume 2. Chapter 14. Institut für Pflanzengenetik und
kulturpflanzenforschung. Gatersleben, Germany. Pp. 213-454.

Estrella, E. 1988. El pan de América. Ediciones Abya-Yala. Quito, Ecuador. 390p.
Evans, A.M. 1976. Beans - Phaseolus spp. (Leguminosae - Papilionatae). in: “Evolution of crop plants”, N.W.

Simmonds (ed.). Longman. London, United Kingdom. Pp. 168-172.
Fofana B., J.P. Baudoin, X. Vekemans, D.G. Debouck & P. du Jardin. 1999. Molecular evidence for an Andean

origin and a secondary gene pool for the Lima bean (Phaseolus lunatus L.) using chloroplast DNA. Theor.
Appl. Genet. 98 (2): 202-212.

Fofana, B., X. Vekemans, P. du Jardin & J.P. Baudoin. 1997. Genetic diversity in Lima bean (Phaseolus lunatus L.)
as revealed by RAPD markers. Euphytica 95 (2): 157-165.

20/25



References (4)

Fofana, B., P. du Jardin & J.-P. Baudoin. 2001. Genetic diversity in the Lima bean (Phaseolus lunatus L.) as
revealed by chloroplast DNA (cpDNA) variations. Genet. Resources & Crop Evol. 48 (5): 437-445.

Freyre, R., R. Ríos, L. Guzmán, D.G. Debouck & P. Gepts. 1996. Ecogeographic distribution of Phaseolus spp.
(Fabaceae) in Bolivia. Econ. Bot. 50 (2): 195-215.

Friedberg, C. 1958. Contribution à l’étude ethnobotanique des tombes précolombiennes de Lauri (Pérou). J.
Agric. Trop. Bot. Appl. 5 (6-7): 397-428.

Garcia, T., J. Duitama, S. Smolenski-Zullo, J. Gil, A. Ariani, S. Dohle, A. Palkovic, P. Skeen, C.I. Bermudez-Santana,
D.G. Debouck, J. Martínez-Castillo, P. Gepts & M.I. Chacón-Sánchez. 2021. Comprehensive genomic resources
related to domestication and crop improvement traits in Lima bean. Nature Communications 12 (702): 1-17.

Gay, C. 1865. Historia física y política de Chile. Agricultura. Tomo segundo. Museo de Historia Natural de
Santiago, Chile. 450p.

Gerarde, J. 1597. The herbal or generall historie of plantes (ed. Thomas Johnson, 1636). Norton and Whitakers.
London, England. 1678p.

Gutiérrez-Salgado, A., P. Gepts & D.G. Debouck. 1995. Evidence for two gene pools of the Lima bean, Phaseolus
lunatus, in the Americas. Genet. Resources & Crop Evol. 42 (1): 15-28.

Harlan, J.R. 1971. Agricultural origins: centers and noncenters. Science 174 (4008): 468-474.
Hazlett, D.L. 1986. Ethnobotanical observations from Cabecar and Guaymi settlements in Central America.

Econ. Bot. 40 (3): 339-352.
Heiser, C.B. 1965. Cultivated plants and cultural diffusion in nuclear America. Amer. Anthropol. 67 (4): 930-949.
Jacob, M., D. Zink & W. Nagl. 1995. RFLPs of the rRNA genes in the genus Phaseolus. Genet. Resources & Crop

Evol. 42 (2): 97-106.
Kaplan, L. 1965. Archeology and domestication in American Phaseolus (beans). Econ. Bot. 19 (4): 358-368.
Kaplan, L., & T. Lynch. 1999. Phaseolus (Fabaceae) in archaeology: AMS radiocarbon dates and their significance

for pre-Colombian agriculture. Econ. Bot. 53 (3): 261-272.
Lewis, G.P. 1987. Legumes of Bahia. Royal Botanic Gardens. Kew, England. 369p.
Linnaeus, C. 1737. Hortus Cliffortianus. Plantas exhibens quas in hortistam vivis quam siccis, Hartecampi in

Hollandia, …. J. Wandelaar. Amsterdam, The Netherlands. 530p.

21/25



References (5)

Linnaeus, C. 1753. Species Plantarum. Tomus II. A facsimile (1957-1959) of the first edition. Ray Society.
London, England. Pp. 723-725.

Lioi, L. 1996. Phaseolin diversity in wild Lima bean (Phaseolus lunatus L.) in American centres of origin. Genet.
Resources & Crop Evol. 43 (6): 575-580.

Lioi, L. & I. Galasso. 2002. Oligonucleotide DNA fingerprinting revealing polymorphism in Phaseolus lunatus L.
Genet. Resources & Crop Evol. 49 (1): 53-58.

Lioi, L., C. Lotti & I. Galasso. 1998. Isozyme diversity, RFLP of the rDNA and phylogenetic affinities among
cultivated Lima beans, Phaseolus lunatus (Fabaceae). Pl. Syst. Evol. 213: 153-164.

Lumbreras, L.G. 1974. The peoples and cultures of ancient Peru. Smithsonian Institution Press. Washington,
D.C., USA. 248p.

Macbride, J.F. 1943. Flora of Peru: Family Leguminosae. Field Museum of Natural History, Botanical Series 13, 3
(1): 1-509.

Mackie, W.W. 1943. Origin, dispersal, and variability of the Lima bean, Phaseolus lunatus. Hilgardia 15 (1): 1-24.
Maquet, A. & J.P. Baudoin. 1997. Aperçu de la distribution néotropicale de Phaseolus lunatus. Belg. J. Bot. 130

(1): 93-116.
Maquet, A., B. Wathelet & J.-P. Baudoin. 1994. Etude du réservoir génétique de la légumineuse alimentaire

Phaseolus lunatus L. par l’analyse électrophorétique d’isozymes. Bull. Rech. Agron. Gembloux 29 (3): 369-
381.

Maquet A., I. Zoro Bi, M. Delvaux, B. Wathelet & J.P. Baudoin. 1997. Genetic structure of a Lima bean base
collection using allozyme markers. Theor. Appl. Genet. 95 (5-6): 980-991.

Martínez-Castillo, J., L. Camacho-Pérez, S. Villanueva-Viramontes, R.H. Andueza-Noh & M.I. Chacón-Sánchez.
2014. Genetic structure within the Mesoamerican gene pool of wild Phaseolus lunatus (Fabaceae) from
Mexico as revealed by microsatellite markers: implications for conservation and the domestication of the
species. Amer. J. Bot. 101 (5): 851-864.

Martínez, M. 1987. Catálogo de nombres vulgares y científicos de plantas mexicanas. Fondo de Cultura
Económica. Ciudad de México, D.F., México. 1247p.

22/25



References (6)

McBryde, F. W. 1947. Cultural and historical geography of southwest Guatemala. Smithsonian Inst. Publ. 4: 1-
184.

Miranda, F. 1952. La vegetación de Chiapas. Primera parte. Ediciones del Gobierno del Estado. Tuxtla Gutiérrez,
Chiapas, México. 426p.

Molina, G.I. 1810. Saggio sulla Storia naturale del Chili. 2da edizione. Fratelli Masi & Co. Bologna, Italia. 306p.
Montero-Rojas, M., M. Ortiz, J.S. Beaver & D. Siritunga. 2013. Genetic, morphological and cyanogen content

evaluation of a new collection of Caribbean Lima bean (Phaseolus lunatus L.) landraces. Genet. Resources
Crop Evol. 60 (8): 2241-2252.

Motta-Aldana, J.R., M.L. Serrano-Serrano, J. Hernández-Torres, G. Castillo-Villamizar, D.G. Debouck & M.I.
Chacón-Sánchez. 2010. Multiple origins of Lima bean landraces in the Americas: evidence from chloroplast
and nuclear DNA polymorphisms. Crop Science 50 (5): 1773-1787.

Navarrete, D.S.T. 1560. Lexicon o vocabulario de la lengua general del Perú. Francisco Fernández de Córdoba.
Valladolid, Spain. 179p.

Nienhuis, J., J. Tivang, P. Skroch & J.B. dos Santos. 1995. Genetic relationships among cultivars and landraces of
Lima bean (Phaseolus lunatus L.) as measured by RAPD markers. J. Amer. Soc. Hort. Sci. 120 (2): 300-306.

Parodi, L.R. 1932. Notas preliminares sobre plantas sudamericanas cultivadas en la Provincia de Jujuy. Anales
Soc. Argent. Est. Geogr. 4 (1): 19-28.

Peralta-Idrovo, E., F. Peralta-Idrovo & H. Peralta-Idrovo. 2019. Lúdica y juegos con el fréjol en Ecuador, Perú y
Bolivia. Letra Sabia, Quito, Ecuador. 213p.

Piper, C.V. 1926. Studies in American Phaseolinae. Contr. U.S. Natl. Herb. 22 (9): 663-701.
Pittier, H. 1926 (1978). Manual de las plantas usuales de Venezuela y su suplemento. Fundación Eugenio

Mendoza. Caracas, Venezuela. 478p.
Ramos-Nuñez, G. 1950. Apuntes sobre el fríjol en Colombia (Phaseolus vulgaris L.). Agric. Trop. (Bogotá) 8: 1-

29.
Sauer, C.O. 1950. Cultivated plants of South and Central America. in: “Handbook of South American Indians”,

J.H. Steward (ed.). Smithsonian Institution, Bureau of American ethnology. Bulletin 143, volume 6.
Washington, D.C., USA. Pp. 487-543.

Schmeda-Hirschmann, G. 1994. Plant resources used by the Ayoreo of the Paraguayan Chaco. Econ. Bot. 48 (3):
252-258.

.

23/25



References (7)

Serrano-Serrano, M.L., R. Andueza-Noh, G. J. Martínez-Castillo, D.G. Debouck & M.I. Chacón-Sánchez. 2012.
Evolution and domestication of Lima bean (Phaseolus lunatus L.) in Mexico: evidence from ribosomal DNA.
Crop Sci. 52 (4): 1698-1712.

Serrano-Serrano, M.L., J. Hernández-Torres, G. Castillo-Villamizar, D.G. Debouck & M.I. Chacón-Sánchez. 2010.
Gene pools in wild Lima beans (Phaseolus lunatus L.) from the Americas: evidences for an Andean origin and
past migrations. Molec. Phylogen. Evol. 54 (1): 76-87.

Smartt, J. 1988. Morphological, physiological and biochemical changes in Phaseolus beans under
domestication. in: “Genetic resources of Phaseolus beans”, P. Gepts (ed.). Kluwer Academic Publishers.
Dordrecht, Holland. Pp. 143-161.

Soukup, J. 1986. Vocabulario de los nombres vulgares de la flora peruana y catálogo de los géneros. Editorial
Salesiana. Lima, Perú. 436p.

Standley, P.C. 1937. Flora of Costa Rica. Field Mus. Nat. Hist. Bot. Ser. 18 (1-2): 1-1616.
Sturtevant, E.L. 1889. History of garden vegetables. Amer. Nat. 23 (272): 665-677.
Toro-Chica, O., L. Lareo & D.G. Debouck. 1993. Observations on a noteworthy wild Lima bean, Phaseolus

lunatus L., from Colombia. Annu. Rept. Bean Improvement Coop. (USA) 36: 53-54.
Vallebueno-Estrada, M., I. Rodríguez-Arévalo, A. Rougon-Cardoso, J. Martínez-González, A. García-Cook, R.

Montiel & J.P. Vielle-Calzada. 2016. The earliest maize from San Marcos Tehuacán is a partial domesticate
with genomic evidence of inbreeding. Proc. Natl. Acad. Sci. USA 113 (49): 14151-14156.

van Eseltine, G.P. 1931. Variation in the Lima bean, Phaseolus lunatus L., as illustrated by its synonymy. New
York State Agricultural Experiment Station Technical Bulletin 182: 3-24.

Webster’s unabridged dictionary. 2001. 2nd edition. Random House. New York, New York, USA. 2230p.
Westphal, E. 1974. Pulses in Ethiopia, their taxonomy and agricultural significance. Agric. Res. Rep.

Wageningen, The Netherlands, 815. Pp. 129-151.
Wilhelm de Mösbach, E. 1992. Botánica indígena de Chile. Editorial Andres Bello. Santiago de Chile, Chile.

140p.
Yoon, C.K. 2010. Naming nature: the clash between instinct and science. W.W. Norton & Company, Inc. New

York, New York, USA. 341p.

24/25



25/25

Many thanks for your attention!
and a big ‘Thank you’ to (since 1977):

Orlando Toro+

Jenny Motta

Alba M Torres

Antonio Hernández

Celia Lima

Martha Serrano

Jorge Hernández

Maria I Chacón

Ana L Caicedo

Joe Tohme

in the lab

Eliana Gaitán

Alberto Gutiérrez

Jorge Duitama

Paul Gepts

Jorge Acosta

Raúl Castillo

Jorge Liñan

Hipólito de la Cruz

Raúl Ríos

Luís López

Rodolfo Araya

Rogelio Lépiz

Luís Valera

George Freytag+

in the countries

María C Sevillano

Néstor Chaves

José Muruaga

CENTA

IBPGR

USDA

IUCN

GCDT

World Bank

USAID

EU

AGCD

BMZ

for the support

UCR

COSUDE

Gov Norway

IDIAP

USCG

ICA

ICTA

INIFAP

INIA

CIAT

INIAP

CIFP

INTA

DfID

César Azurdía


