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with a touch of botanical classicism;



PLAN

2. The variation between and 

3. Discovery of new species in 

Why field work continues to be relevant in the Neotropics?

within populations: the arcelins

unpredicted environments

1. A dangerous imbalance

José Celestino Mutis (1732-1808) ca. 1773

4. Field work as key to integrate

conservation approaches

(the unknown is not likely to be saved, surely not to be used)
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On the road to Río de Janeiro for UNCED,

in 1992, the Minister of Costa Rica told us:

“Hemos podido proteger las playas (por los

ingresos del turismo) y las altas cumbres

(por ser fuentes de agua para las ciudades).

Somos conscientes de la importancia de la

franja intermedia para la conservación de la

biodiversidad, pero denos información sobre

el qué, cómo y para qué?”

Additional reading: WRI et al. 1992, Cardinale et al. 2012, 

Tscharntke et al. 2012, Wilson 2016, Schaal 2019 



Brazil: 34,886; 18,316

52.5%; 0.0041

Central America: 17,064; 5,624

32.9%; 0.0715

Mexico: 23,596; 11,751

49.8%; 0.012

Colombia: 24,349; 6,739

27.7%; 0.021

Caribbean Islands: 10,978; 7,868

71.7%; 0.0476

sources:  no. plant species: Ulloa-Ulloa et al. 2017 (updated 2023)

areas of countries: Merriam-Webster 2007

Canada + EE-UU: 15,634; 4,636

29.6%; 0.0008

Ecuador: 18,690; 5,480

29.3%; 0.0659

Peru: 19,874; 7,590

38.2%; 0.0155
Bolivia: 14,713; 2,923

19.9%; 0.0134
Southern Cone: 13,381; 5,853

43.7%; 0.0032

Venezuela: 15,363; 3,359

21.9%; 0.0168

Guianas: 8,362; 1,113

13.3%; 0.0176

Levels of endemism and concentration of plants
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no. total plant species; no. endemic species

% endemism; index no. sp/ total area country
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Naturalists/ Professionals Number of vascular plants (,000)

A true problem: the imbalance in knowledgeable people vs. no. plants
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PLAN

2. The variation between and 

3. Discovery of new species in 

Why field work continues to be relevant in the Neotropics?

within populations: the arcelins

unpredicted environments

Alexander von Humboldt (1769-1859) ca. 1797

1. A dangerous imbalance

4. Field work as key to integrate

conservation approaches

(the unknown is not likely to be saved, surely not to be used)

additional information: Wulf 2015 6/22



Chihuahua: Nabhan, 1985 

Eje Volcánico: Miranda-Colín, 1967 

Oaxaca: Gentry, 1969 

Guatemala: McBryde, 1947 

Salta: Burkart, 1941 

Córdoba: Drewes, 2006 

Bolivia: Freyre et al., 1996 

El Salvador: Debouck & Borja, 2012 

Honduras: Burkart & Brücher, 1953 

Nicaragua: Debouck et al., 2008 

Costa Rica: Debouck et al., 1989 

Colombia: Toro-Chica et al., 1990 

Ecuador: Debouck et al., 1989 

NW Perú: Debouck et al., 1993 

Cusco Perú: Weberbauer, 1945 

Venezuela: Berglund-Brücher & Brücher, 1976 

Distribution of the wild form of

Phaseolus vulgaris L.

• huge, over > 9,000 km, 28o N-31o S

• discontinuous, in 700-2,900 masl

• in 6 big blocks; SW ECD and NW Perú!

• in montane moist forests, with a dry season

map:  Toro et al. 1990

border Jalisco-Michoacán



Ica Pijao

arc-1

arc-2

arc-3

arc-4

arc-5

arc-6

arc-7

sources: Acosta et al. 1998; van Schoonhoven & Cardona 1982; van Schoonhoven et al. 1983

globulins

arcelins

11,000 native varieties tested: 0 resistant

190 wild forms tested: 30 resistant

ChiapasJaliscoNayaritJaliscoJaliscoColimavarios

Resistance to bean weevils

8/22



Chihuahua
Durango

Nayarit

Jalisco
Chiapas

Huehuetenango

Oaxaca

Jalapa

Michoacán

Sonsonate

9/22fuentes: Osborn et al. 1986, 1988, Chacón-Sánchez et al. 2005, Kwak et al. 2009 

▪ only 10-20% of the plants in the populations have the right arc variant

▪ the selection pressure by the bruchids did not work to have the right arc in all plants

▪ domestication occurred elsewhere, thus the right arc variants were never included

▪ the area of distribution of arc is less than 2 % of the total distribution area

photo: Debouck 1989



PLAN

Why field work continues to be relevant in the Neotropics?

Adolphe Tonduz (1862-1921) ca. 1895

additional information: Grayum et al. 2004, Dauphin-López 2017

3. Discovery of new species in 

unpredicted environments

2. The variation between and 

within populations: the arcelins

1. A dangerous imbalance

4. Field work as key to integrate

conservation approaches

(the unknown is not likely to be saved, surely not to be used)
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sources: Jones et al. 1997, Ramírez-Villegas et al. 2010

➢ these models work on an average ecological behavior; the genebank has interest in off-types

➢ the models cannot work for species still to be discovered, and do not well when records < 5

Use of geographical information systems for plant germplasm exploration

(perhaps also to consider: number of days without any precipitation + day air moisture during these days)
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sources: Salcedo-Castaño et al. 2011, Debouck et al. 2024

Discovery of Phaseolus hygrophilus, the first species found in Premontane rain forest

(4,000 to 6,500 mm rainfall/ year; ‘dry season’ about 6 weeks in Jan-Feb; 1380-1640 masl)

photo: Debouck 2003

photos: Debouck 2014

photo: Debouck 2012
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Habitat of Phaseolus hygrophilus,: the watershed of upper Río División in Costa Rica

In January 2024, two populations (# 3173, #3370) not found, and two new populations (#3404, #3405) added

so four populations known to date; evaluated as ‘Endangered B2ab(iii)’ along IUCN criteria

Bp-P: 9.8% of land of Costa Rica, currently 0% protected

additional information: Hartshorn 1983, Bolaños-M. & Watson-C. 1993, Sánchez-A. et al. 2001, 2003, Debouck et al. 2024

source: Google Earth Pro 2019
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type locality of #3172 in Dec 2003
coffee plantation in 2022

photo: Debouck 2024

1.5 km NE of Sta. Eduviges in Jan. 2024
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Alwyn H. Gentry (1945-1993) ca. 1992

PLAN

Why field work continues to be relevant in the Neotropics?

3. Discovery of new species in 

unpredicted environments

2. The variation between and 

within populations: the arcelins

1. A dangerous imbalance

4. Field work as key to integrate

conservation approachesphoto: Missouri Botanical Garden

(the unknown is not likely to be saved, surely not to be used)

15/22



“There is not currently much awareness of this species in Bermuda, so programmes to increase its 
knowledge to the general public and advocate for its planting should be carried out. Additionally, seeds 
from this species should be sent to the International Centre for Tropical Agriculture (CIAT) and to Meise 
Botanic Gardens, which hold the world's Phaseolus collections, in order to make this species available 
for further studies”.

“It is estimated that there are now a total of 29 mature individuals surviving in the wild”.

source: Copeland et al. 2014 16/22

because of change in land uses (housing, agriculture, roads, recreation areas) and invasive flora



photo: Debouck Popayán 7 Jan 2016

• 10 seeds of CW3 obtained from MSB, Wakehurst, UK

additional information: Britton 1918, Copeland et al. 2014, Debouck 2015

• planted in Popayán in 2013, still in production in 2016!

• total of seeds harvested: 6,768, up to Feb 2015

17/22



Bermuda Islands
• archipelago of 180 islands and islets; lat. N ~32o 20’, long. W ~64o 45’

• 52 km2, highest point 78 m; karst topography, limestone rock, sandy or silty soils

• mean rainfall 1,445 mm/year, temperature 22.6o C, no frost

18/22

• colonization started in 1515; density of people in 2023: 1,181/ km2

is Bermuda willing to give land back to its original flora?

additional information: Watson et al. 1965, Kier et al. 2009, Pettit et al. 2012



A few references (1)

Acosta-Gallegos, J.A., C. Quintero, J. Vargas, O. Toro, J. Tohme & C. Cardona. 1998. A new variant of arcelin 

in wild common bean, Phaseolus vulgaris L., from southern Mexico. Genet. Resources & Crop Evol. 45 

(3): 235-242.

Amaya, J.A. 1986. Celestino Mutis y la expedición botánica. Editorial Debate. Madrid, Spain. 77p.

Berglund-Brücher, O. & H. Brücher. 1976. The South American wild bean (Phaseolus aborigineus Burk.) as 

ancestor of the common bean. Econ. Bot. 30 (3): 257-272.

Bolaños-Montero, R. & V. Watson-Céspedes. 1993. Mapa ecológico de Costa Rica. Centro Científico Tropical. 

Scale 1:200.000. 9 sheets, San José, Costa Rica.

Britton, N.L. 1918. Flora of Bermuda. Charles Scribner’s Sons. New York, New York, USA. 585p.

Burkart, A. 1941. Sobre la existencia de razas silvestres de Phaseolus vulgaris y P. lunatus. Resoluciones y

Resumenes de Botánica, Primera Reunión Argentina de Agronomía, Buenos Aires, Argentina. p. 52.

Burkart, A. & H. Brücher. 1953. Phaseolus aborigineus Burkart, die mutmaßliche andine Stammform der

Kulturbohne. Der Züchter 23 (3): 65-72.

Cardinale, B.J., J.E. Duffy, A. Gonzalez, D.U. Hooper, C. Perrings, P. Venail, A. Narwani, G.M. Mace, D. 

Tilman, D.A. Wardle, A.P. Kinzig, G.C. Daily, M. Loreau, J.B. Grace, A. Larigauderie, D.S. Srivastava & 

S. Naeem. 2012. Biodiversity loss and its impact on humanity. Nature 486: 59-67.

Chacón-Sánchez, M.I., B. Pickersgill & D.G. Debouck. 2005. Domestication patterns in common bean 

(Phaseolus vulgaris L.) and the origin of the Mesoamerican and Andean cultivated races. Theor. Appl. 

Genet. 110 (3): 432-444.

Copeland, A., Malcolm, P. & Barrios, S. 2014. Phaseolus lignosus. The IUCN Red List of Threatened Species 

2014: e.T56960811A56960839. http://dx.doi.org/10.2305/IUCN.UK.2014-

3.RLTS.T56960811A56960839.en. Accessed on 20 July 2023 and verified on 21 July 2023.

Dauphin-López, G. 2017. Adolphe Tonduz y la época de oro de la botánica en Costa Rica. Editorial Tecnológica

de Costa Rica. Cartago, Costa Rica. 210p.

Debouck, D.G. 2015. Observations about Phaseolus lignosus (Leguminosae: Papilionoideae: Phaseoleae), a 

bean species from the Bermuda Islands. J. Bot. Res. Inst. Texas 9 (1): 107-119.

19/22



A few references (2)

Debouck, D.G., R. Araya-Villalobos, R.A. Ocampo-Sánchez & W.G. González-Ugalde 1989. Collecting 

Phaseolus in Costa Rica. FAO/IBPGR Plant Genet. Resources Newsl. 78/79: 44-46.

Debouck, D.G., R. Herrera T. & R. Araya V. 2008. New populations of wild common bean disclosed in 

Nicaragua. Annu. Rept. Bean Improvement Coop. (USA) 51: 120-121.

Debouck, D.G., R. Castillo T. & J.M. Tohme. 1989b. Observations on little-known Phaseolus germplasm of 

Ecuador. FAO/IBPGR Plant Genet. Resources Newsl. 80: 15-21.

Debouck, D.G., N. Chaves-Barrantes & R. Araya-Villalobos. 2024. Conservation status of three rare endemic 

Phaseolus bean (Leguminosae, Phaseoleae) species in Costa Rica. Nordic J. Bot. 

https://doi.org/10.1111/njb.04202.

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.

Drewes, S.I. 2006. Sobre Phaseolus vulgaris var. aborigineus (Fabaceae) en Córdoba. Bol. Soc. Argent. Bot. 41 

(3-4): 323-324.

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.

Gentry, H.S. 1969. Origin of the common bean, Phaseolus vulgaris. Econ. Bot. 23 (1): 55-69.

Grayum, M.H., B.E. Hammel, S. Troyo & N. Zamora. 2004. Historia. in: “Manual de plantas de Costa Rica. 

Volumen 1. Introducción”, B.E. Hammel, M.H. Grayum, C. Herrera & N. Zamora (eds.), Missouri 

Botanical Garden Press, St. Louis, Missouri, USA. Pp. 1-50.

Hartshorn, G. S. 1983. Plants – Introduction. in: “Costa Rican natural history”, D.H. Janzen (ed.). The 

University of Chicago Press. Chicago, Illinois, USA. Pp. 118-157.

Jones, P.G., S.E. Beebe, J. Tohme & N.W. Galwey. 1997. The use of geographical information systems in 

biodiversity exploration and conservation. Biodiversity and Conservation 6 (6-7): 947-958.

Kier, G., H. Kreft, T. Ming Lee, W. Jetz, P.L. Ibisch, C. Nowicki, J. Mutke & W. Barthlott. 2009. A global 

assessment of endemism and species richness across island and mainland regions. Proc. Natl. Acad. Sci. 

USA 106 (23): 9322-9327.

20/22

https://doi.org/10.1111/njb.04202


A few references (3)

Kwak, M., J.A. Kami & P. Gepts. 2009. The putative Mesoamerican domestication center of Phaseolus vulgaris 

is located in the Lerma-Santiago basin of Mexico. Crop Sci. 49 (2): 554-563.

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

184.

Merriam-Webster’s geographical dictionary. 2007. Third edition. Merriam-Webster, Inc. Springfield, 

Massachusetts, USA. 1361p. 

Miranda-Colín, S. 1967. Origen de Phaseolus vulgaris L. (Frijol común). Agrociencia 1 (2): 99-109.

Nabhan, G.P. 1985. Native crop diversity in Aridoamerica: conservation of regional gene pools. Econ. Bot. 39 

(4): 387-399.

Osborn, T.C., T. Blake, P. Gepts & F.A. Bliss. 1986. Bean arcelin. 2. Genetic variation, inheritance and linkage 

relationships of a novel seed protein of Phaseolus vulgaris L. Theor. Appl. Genet. 71 (6): 847-855.

Osborn, T.C., D.C. Alexander, S.S.M. Sun, C. Cardona & F.A. Bliss. 1988. Insecticidal activity and lectin 

homology of arcelin seed protein. Science 240: 207-210.

Pettit, D., A. Copeland, R. Marirea, J. Madeiros, D. Wingate & L. Hollis. 2012. Bermuda plant finder: 

indigenous and invasive plants. Government of Bermuda, Ministry of the Environment and Planning, 

Department of Conservation Services. Flatts, Bermuda. 207p.

Ramírez-Villegas, J., C. Khoury, A. Jarvis, D.G. Debouck & L. Guarino. 2010. A gap analysis methodology for 

collecting crop genepools: a case study with Phaseolus beans. PLoS ONE Biology 5 (10): 1-18.

Salcedo-Castaño, J., R. Araya-Villalobos, N. Castañeda-Alvarez, O. Toro-Chica & D.G. Debouck. 2011. 

Phaseolus hygrophilus (Leguminosae--Papilionoideae), a new wild bean species from the wet forests of 

Costa Rica, with notes about section Brevilegumeni. J. Bot. Res. Inst. Texas 5 (1): 53-65.

Sánchez-Azofeifa, A., R.C. Harriss & D.L. Skole. 2001. Deforestation in Costa Rica: a quantitative analysis 

using remote sensing imagery. Biotropica 33 (3): 378-384.

Sánchez-Azofeifa, A., G.C. Daily, A.S.P. Pfaff & C. Busch. 2003. Integrity and isolation of Costa Rica’s national 

parks and biological reserves: examining the dynamics of land-cover change. Biol. Conserv. 109 (1): 123-

135.

Schaal, B. 2019. Plants and people: our shared history and future. Plants, People, Planet 1 (1): 14-19.

21/22



A few references (4)

Toro-Chica, O., J. Tohme, & D.G. Debouck. 1990. Wild bean (Phaseolus vulgaris L.): description and 

distribution. International Board for Plant Genetic Resources, Rome, Italy and Centro Internacional de 

Agricultura Tropical, Cali, Colombia. 106p.

Tscharntke, T., Y. Clough, T.C. Wanger, L. Jackson, I. Motzke, I. Perfecto, J. Vandermeer & A. Whitbread. 2012. 

Global food security, biodiversity conservation and the future of agricultural intensification. Biol. Conserv. 

151: 53-59.

Ulloa Ulloa, C., P. Acevedo-Rodríguez, S. Beck, M. J. Belgrano, R. Bernal, P. E. Berry, L. Brako, M. Celis, G. 

Davidse, R. C. Forzza, S. R. Gradstein, O. Hokche, B. León, S. León-Yánez, R. E. Magill, D. A. Neill, M. 

Nee, P. H. Raven, H. Stimmel, M. T. Strong, J. L. Villaseñor, J. L. Zarucchi, F. O. Zuloaga & P. M. 

Jørgensen. 2017. An integrated assessment of the vascular plant species of the Americas. Science 358: 

1614-1617.

van Schoonhoven, A. & C. Cardona. 1982. Low levels of resistance to the Mexican bean weevil in dry beans. J. 

Econ. Entomol. 75 (4): 567-569.

van Schoonhoven, A., C. Cardona & J. Valor. 1983. Resistance to the bean weevil and the Mexican bean weevil 

(Coleoptera: Bruchidae) in non cultivated common bean accessions. J. Econ. Entomol. 76 (6): 1255-1259.

Watson, J.W., J. Oliver & C.H. Foggo. 1965. A geography of Bermuda. Collins. London, England. 128p.

Weberbauer, A. 1945. El mundo vegetal de los Andes peruanos: estudio fitogeográfico. 2da edición. Ministerio de

Agricultura, Estación Experimental Agrícola de La Molina. Lima, Perú. 776p.

Wilson, E.O. 2016. Half-earth: our planet’s fight for life. Liverigth Publishing Corporation. W.W. Norton & 

Company, Inc. New York, New York, USA. 259p.

World Resources Institute (WRI), The World Conservation Union (IUCN) & United Nations Environment 

Programme (UNEP). 1992. Global biodiversity strategy: guidelines for action, to save, study, and use 

earth’s biotic wealth sustainably and equitably. Washington, D.C., USA. 244p.

Wulf, A. 2015. The invention of nature: Alexander von Humboldt’s New World. Vintage Books. Random House, 

Inc. New York, New York, USA. 552p.

22/22



Now hiring: a high-risk job, with a touch of botanical classicism; yet, 

irreplaceable for saving biodiversity. 
 

D.G. Debouck 
Genetic Resources Program 

Alliance of Bioversity International and Centro Internacional de Agricultura Tropical 

AA 6713 Cali COLOMBIA; d.debouck@cgiar.org 

 

As it has been over the last two centuries, conservation of biodiversity will likely continue to 

be short of resources and human talents. This seems especially true in tropical megadiverse 

countries, where the lack of specialists is often verified for biota beyond mammals and birds. 

In spite of all shortcomings, tropical biologists and ecologists have from now onwards 

inherited responsibilities as managers. While computer technologies can provide valuable 

assistance, field work continues to be relevant in four aspects of these managerial tasks. First, 

the inventory of the biota in the Neotropics needs to be pursued and is still rewarding in 

disclosing new options for future economic and social development. Second, an assessment 

of risk of losing parts of ecosystems has to be done continuously. Satellite and drone imagery 

may help to that monitoring, increasingly in real time mode, but field validation is essential. 

Third, specialized studies will result in disclosing natural solutions of problems linked to 

food, health and ecosystem services. Here, field work will contribute to orient and/ or focus 

these specialized studies. Finally, because human societies will face hard choices when 

giving back land to wildlife – and this seems the sole option to slow down the sixth extinction, 

field work will help decide between options preselected by artificial intelligence. The chosen 

examples will show the power of integrative approaches. 

 

mailto:d.debouck@cgiar.org
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