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DISCURSO DE APERTURA 

Alberto J. Beale, Ph.D. 

Presidente, Junta de Directores 

 

¡Buenos días, bon jour, good morning! 

 

Lic. Marcos Vargas, Ministro de Producción de Costa Rica; Dr. Chelston Brathwaite, 

Director General del Instituto Interamericano de Cooperación para la Agricultura; Ingeniero 

Agrónomo Mario Coto, Presidente del Colegio de Ingenieros Agrónomos de Costa Rica; Ing. 

Alex Mata, Vicepresidente de Finanzas de la Escuela Agrícola de la Región Tropical Húmeda 

(EARTH); Dr. José Ramón Molina, Decano de Ciencias Agroalimentarias de la Universidad de 

Costa Rica; y la Prof. Giannina Ortiz Quesada, Vicerrectora de Docencia del Instituto 

Tecnológico de Costa Rica. 

Me complace declarar iniciados los trabajos de la 43
ra
 Reunión Anual de la Sociedad 

Caribeña de Cultivos Alimenticios.  Estamos encantados de celebrar nuestro Congreso por 

primera vez en Costa Rica.  Nuestra Sociedad se fundó en Puerto Rico en el año 1963 y la 

primera reunión anual se realizó en las Islas Vírgenes Americanas ese mismo año.   

De los 15 países en los que nuestra Sociedad ha celebrado sus reuniones anuales, Costa 

Rica es el país con el sector agrícola más productivo. Las exportaciones de café, banano y piña 

se encuentran entre los principales rubros de exportación de esta nación.  A la vez que el sector 

agrícola es dinámico, cerca del 25% del territorio nacional está protegido, y un gran porcentaje 

de este se encuentra en parques nacionales. Tenemos mucho que aprender de Costa Rica.   

La Caribbean Food Crops Society cuenta con más de 300 miembros provenientes de 23 

países y territorios del Gran Caribe. Nuestras reuniones anuales han ido evolucionando a través 

de los años, cada año con más entusiasmo.  Este año tendremos más de 105 presentaciones 

científicas.  Las primeras presentaciones serán sobre el tema de esta reunión: ñOportunidades de 

Mercadeo de Productos Agropecuarios y Forestales en el Gran Caribe: Un reto para el Siglo 

XXIò. 
Tendremos una sesión sobre especies invasoras que afectan la agricultura del Gran 

Caribe. Además, hemos convocado la 3
ra
 Reunión de Directores de Centros de Investigación 

Agrícola del Caribe; del Consejo Caribeño de Educación Agrícola Superior; un Foro de 

Agricultores de Costa Rica; y la reunión de PROCICARIBE. 

Además de los asuntos científicos y agrícolas, tenemos mucho interés en compartir con 

nuestros compañeros de Costa Rica aspectos de su cultura.  Esta noche disfrutaremos de una 

recepci·n, llamada ñLa Noche Ticaò, en las facilidades del Colegio de Ingenieros Agrónomos de 

Costa Rica. Mañana en la noche tendremos la Cena de Premiación de nuestra Sociedad, y el 

miércoles una recepción para dialogar con los autores de los cartelones en exhibición. 

En las giras, viajaremos a través de Costa Rica para observar su agricultura y sus recursos 

naturales.  Como pueden ver, el Comité Organizador ha planificado unas actividades muy 

amenas. Esperamos que esta reunión sea una muy productiva para beneficio de todos los 

participantes. 

Ahora quisiera reconocer a algunas de las personas que participan en esta reunión anual. 

 

De las Islas Vírgenes Americanas tenemos al Dr. Louis Peterson, Comisionado 

(Ministro) de Agricultura de las Islas Vírgenes Americanas; y al Sr. Errol Chichester, Vice 

Comisionado (Viceministro) de Agricultura de las Islas Vírgenes Americanas. 
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De Martinica tenemos al Sr. Xavier Merlini , Pasado Presidente de AMADEPA y de la 

CFCS y su esposa. A los Señores Lucien Adenet y Mariane Malsa y la Señora Yolanda 

Philemont del Consejo Regional de Martinica 

Del estado de Alabama tenemos al Dr. Prosanto Biswas, Decano de Agricultura de la 

Universidad de Tuskegee y su esposa. 

De la Florida nos acompaña el Dr. David Sammons, Director de Programas 

Internacionales del IFAS de la Universidad de la Florida; Dra. Christine Waddill , Directora de 

los Centros de Investigación y Desarrollo en Belle Glade y en Immokolee de la Universidad de la 

Florida; Dr. Van Waddill , Director de los Centros de Investigación y Desarrollo en Agricultura 

Tropical (TREC) y del Ft. Lauderdale de la Universidad de la Florida; y al Dr. John Edward 

Rechcigl, Director del Centro de Investigación y Desarrollo de la Costa del Golfo de la 

Universidad de la Florida. 

De Costa Rica nos acompañan el Dr. Franklin Herrera Murillo , Director de la Estación 

Experimental Fabio Baudrit de la Universidad de Costa Rica; Dr. Werner Rodríguez, Director 

de la Escuela de Agronomía de la Universidad de Costa Rica; Ing. Guadalupe Gutiérrez, 

Directora Ejecutiva de FITTACORI; Ing. Fernando González, Director del Programa de 

Fomento de la Producción Agropecuaria Sostenible MAG-BID; Dra. Helga Blanco, Directora 

del Centro de Investigación en Protección de Cultivos de la Universidad de Costa Rica; Ing. 

Olger Murillo , Director de la Escuela de Agronomía del Instituto Tecnológico de Costa Rica; y 

al Dr. Milton Villarreal , en representación del Director del Centro de Investigación y 

Desarrollo en Agricultura Sostenible para el Trópico Húmedo del Instituto Tecnológico de Costa 

Rica. 

Finalmente, de Puerto Rico tenemos con nosotros al Dr. John Fernández Van Cleve, 

Decano y Director del Colegio de Ciencias Agrícolas de la Universidad de Puerto Rico, Recinto 

Universitario de Mayagüez, Pasado Presidente de la CFCS y Presidente de CACHE; Dr. Héctor 

Santiago, Decano Asociado y Subdirector de la Estación Experimental Agrícola de la 

Universidad de Puerto Rico, Recinto Universitario de Mayagüez 

Me da gran satisfacción presentar a cada miembro del Comité Organizador 

Interinstitucional por cuyo esfuerzo y dedicación se ha hecho posible la celebración de esta 

reunión anual: Ing. Agr. Cristóbal Montoya  del Colegio de Ingenieros Agrónomos de Costa 

Rica y Director Ejecutivo del Comité Organizador de esta Reunión; Dr. Héctor Medrano de la 

Universidad EARTH y Presidente del Comité Organizador; Ing. Agr. Roberto Obando y todos 

los compañeros del Colegio; Ing. Agr. Claudio Gamboa de la Estación Experimental Fabio 

Baudrit de la UCR y miembro del Comité Organizador; Ing. Agr. Benny García del Servicio 

Fitosanitario del Estado del Ministerio de Producción; Dr. Milton Villarreal  del Instituto 

Tecnológico de Costa Rica; Srta. Melissa Ugalade de la Universidad EARTH; Sra. Leda Avila, 

Coordinadora de la Unidad de Eventos Oficiales de IICA; y a la Sra. Maritza Noguera, del 

Colegio de Ingenieros Agrónomos de Costa Rica. 

Me complace ahora presentar a los miembros de la Junta de Directores de nuestra 

Sociedad: Dr. Guy Anais de Guadalupe, Vicepresidente de la Junta de Directores; Prof. Kofi 

Boateng, Director Asociado del Servicio Cooperativo de Extensión de la Universidad de las Islas 

Vírgenes, Secretario de la Junta; Dr. Wilfredo Colón , Decano de Ciencias y Tecnología de la 

Universidad del Este de Puerto Rico, Tesorero; y el Dr. José Zaglul, Presidente de la 

Universidad EARTH, Presidente (2006-2007) de la CFCS. 
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Los Representantes Regionales por Sector del Caribe son: 

 

Por los países de habla inglesa: Dr. Richard Harrison  del Ministerio de Agricultura de 

Jamaica; Prof. Bruce Lauckner, Director Interino del Caribbean Agricultural Research and 

Development Centre de Trinidad, y el Prof. Kwame García, Director del Servicio Cooperativo 

de Extensión de la Universidad de las IslasVírgenes. 

Por los países de habla española: Dr. David Sotomayor de la Universidad de Puerto 

Rico; Sr. Jerry Dupuy de la República Dominicana, y este servidor. 

Por los países de habla francesa: Dr. Guy Anais, la Dra. Isabelle Jean-Baptiste, 

Presidenta de AMADEPA de Martinica y el Prof. Marceau Farant del INRA en Guadalupe. 

Por los países de habla holandesa: Dra. Lydia Ori  de la Universidad Antón de Kom de 

Surinam. 

 

Los miembros del Consejo Científico Asesor son: 

 

Dra. Altagracia Rivera de Castillo de la República Dominicana, Presidenta; Prof. 

Claude Vuillaume del CIRAD en Guadeloupe; Dr. Harry Ozier Lafontaine  del INRA en 

Guadeloupe; Dr. Willi am F. Brown, Coordinador del Programa de Investigación en Agricultura 

Tropical y Subtropical de la Universidad de la Florida; Prof. Vivian Carro , Decana Auxiliar 

A/C Investigación, Estación Experimental Agrícola de la Universidad de Puerto Rico; Dr. Errol 

G. Rhoden de la Universidad de Tuskegee en Alabama; Ing. Rafael  Pérez Duvergé, Director, 

Director Ejecutivo del Instituto Dominicano de Investigación Agropecuaria y Forestal (IDIAF); 

Dr. Wendel Parham, Pasado Director Ejecutivo de CARDI; Dr. Lawrence Lewis, Pasado 

Comisionado de Agricultura de las Islas Vírgenes Americanas y finalmente el Dr. Arlington 

Chesney a quien muy merecidamente le dedicamos esta Reunión Anual. 

El Dr. Chesney dirigió los Programas de la Región del Caribe del Instituto 

Interamericano de Cooperación para la Agricultura (IICA) hasta el mes pasado.  Según los 

archivos de nuestra Sociedad, el Dr. Chesney fungió como Presidente de la Junta de Directores 

de la Caribbean Food Crops Society en el año 1971-1972. Desde entonces, casi todos los años, 

por más de 35 años ha formado parte de la Junta de Directores o del Consejo Asesor de nuestra 

Sociedad.  Les pido un fuerte aplauso para el Dr. Chesney. 
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MENSAJE DE BIENVENIDA  

Señor Marco Vargas D.  

Ministro de Producción de Costa Rica 

 

Señores y señoras, tengan todos Ustedes muy Buenos días. Me complace saludar a todos 

los representantes de la comunidad científica de muchos países del Caribe, norte y sur de las 

Américas que han venido a participar a la 43
ra
 Reunión de la Caribbean Food Crop Society-

CFCS. A los señores de la mesa principal: Alberto Beale, Presidente del CFCS; Chelston 

Brathwaite, Director General del Instituto Interamericano de Cooperación para la Agricultura-

IICA; Alex Mata, Director de Financiero de la EARTH; Giannina Ortiz, Vice-Rectora de 

Docencia del Instituto Tecnológico de Costa Rica; José Ramón Molina, Decano de la Facultad 

de Ciencias Agroalimentarias de la Universidad de Costa Rica; señor Mario Coto, Presidente del 

Colegio de Ingenieros Agrónomos de Costa Rica, mis más sinceras felicitaciones por la 

organización y el trabajo realizado que hace posible que estemos hoy aquí, en este encuentro, 

donde el conocimiento, la investigación y la cooperación se alían para promover el desarrollo de 

nuestros países.  

Este evento y la naturaleza misma de esta Sociedad de Investigadores, Productores, 

Extensionistas y otros profesionales de las ciencias agropecuarias, representan muchas cosas en 

un mundo que a veces nos parece, no ha resuelto necesidades básicas, como el hambre y la 

pobreza. Y digo esto en momentos en que el conocimiento es un activo y como tal se protege en 

manos de quienes tienen los recursos para adquirirlo. Es muy meritorio entonces que haya un 

grupo que reúne a más de 300 miembros representantes de organizaciones internacionales, 

universidades, centros e institutos de investigación, ministerios de agricultura y otras 

organizaciones del sector agroalimentario de 28 países e islas de la Cuenca del Gran Caribe, cuya 

razón de ser ha sido el COMPARTIR información y experiencias, promover la generación de 

conocimientos y contribuir a mejorar la calidad de vida de las personas del Caribe. Por todo eso, 

mi más sincero reconocimiento. 

Para muchos países en desarrollo, carentes de petróleo y de muchos commodities 

industriales, la agricultura tropical es fuente de riqueza y desarrollo de todos los países ubicados 

en esta parte del mundo. En el caso de Costa Rica, comprende más del 80% de las exportaciones 

agropecuarias cuyo destino son países desarrollados, de alto valor adquisitivo. Somos grandes 

exportadores de bebidas tropicales como el café, de frutas tropicales como el banano, la piña, los 

mangos; de flores y follajes tropicales; de raíces y tubérculos tropicales; de aceites tropicales, por 

citar algunos ejemplos. Muchos de estos productos, a pesar de exportarse como producto fresco, 

encierran conocimiento y tecnología.  

No obstante lo anterior, tengo la firme convicción de que hay grandes oportunidades 

entre países en desarrollo y esa afirmación la podemos hacer después de una larga relación 

comercial con países de la región de Centroamérica y más recientemente, con República 

Dominicana, Chile, México. Desde finales del 2005 tenemos un Tratado de Libre Comercio en 

vigencia con el CARICOM que ya ha sido ratificado por Trinidad & Tobago, Barbados y 

Guyana y esperamos muy pronto, entre en vigor en el resto de los países del Caribe. Estamos 

abriéndonos camino con la exportación de hortalizas al Caribe, pero debemos resolver algunos 

asuntos como las rutas comerciales a esta región que han limitado el intercambio comercial, 

especialmente de productos perecederos. 

Pero los retos son aún grandes para todos: requerimos hacer mucho por nuestra 

agricultura, sobre todo aquella que compite con la agricultura de clima templado y en donde el 
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acerbo de conocimiento que comprende esta red de científicos, puede ser de gran provecho para 

el mundo en desarrollo. Quiero dejarles planteado el mayor desafío que enfrenta hoy el planeta, 

luego de las constantes crisis y alzas de precios de petróleo, y es la producción de 

biocombustibles, generando nuevas oportunidades para la agricultura, pero que sin lugar a duda, 

ha alterado el status quo y el comercio mundial agropecuario: alimentos vs nuevas formas de 

energías; alteración de cadenas productivas, pero también oportunidades para el desarrollo rural. 

Sé que esta discusión será de gran interés para todos Ustedes. 

Señores, desde mi gestión como Ministro de Producción tengo como hábito salir a las 

diferentes regiones de mi país para tener un contacto más cercano con la realidad del campo. Lo 

anterior me permite afirmar que aún nos falta mucho por hacer en lo que se refiere a la 

transferencia de la tecnología y el conocimiento para el pequeño y mediano productor que se 

genera en las universidades, institutos de investigación y organizaciones no gubernamentales. 

Reitero el mérito de encontrar foros de esta naturaleza para compartir las experiencias de 

investigación, pero el mayor reto que enfrentamos hoy es que el conocimiento, la tecnología y 

las mejores prácticas agrícolas estén al alcance del productor. Solo así lograremos generar una 

nueva agricultura, diferenciada y con valor agregado, que permita mejorar las condiciones de 

vida para nuestros agricultores y para la sociedad en que vivimos. 

Quiero compartir hoy con nuestros invitados internacionales el replanteamiento 

institucional que lleva adelante la Administración Arias Sánchez con la creación del Ministerio 

de Producción como ente rector de los sectores creadores de riqueza y empleo de la economía 

costarricense. Hoy, como nunca antes, es necesaria la convergencia de servicios de excelencia 

del Estado en materia de investigación, sanidad, reglamentación técnica, extensión, 

comercialización, promoción y defensa comercial. Hoy, como nunca antes, trabajamos con la 

óptica de que debemos poner atención a todos los eslabones de la cadena productiva para 

asegurar que el esfuerzo de un productor en el campo va a ser retribuido en los mercados. En esta 

dirección, consideramos que las alianzas de trabajo con el sector productivo y sus 

organizaciones, con la academia y con centros de investigación nacional e internacional, son de 

la mayor trascendencia para maximizar los esfuerzos y beneficios de todos. 

Por todo lo anterior, les deseo el mejor de los éxitos en esta jornada de trabajo y que sus 

mentes salgan enriquecidas para el servicio de todos los agricultores, a quienes nos debemos! En 

nombre del Gobierno de Costa Rica y del mío propio, muchas gracias por la invitación y el honor 

que me hacen al inaugurar este evento.  
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MENSAJE DE BIENVENIDA  

Ingeniero Agrónomo Mario Coto 

Presidente del Colegio de Ingenieros Agrónomos de Costa Rica 

 

Señor Ministro de Agricultura y Ganadería, Lic. Marco Antonio Vargas; Dr. Alberto 

Beale, Presidente de la Sociedad Caribeña de Cultivos Alimenticios; Dr. José Ramón Molina, 

Decano de la Facultad de Ciencias Agroalimentarias de la Universidad de Costa Rica; Master 

Geannina Ortiz, Vicerrectora de Docencia del Instituto Tecnológico de Costa Rica; Ing. Alex 

Mata, Vicerrector Administrativo Universiad EARTH; Dr. Chelston Brathwite, Director General 

del IICA, señores y señoras. 

Muy buenos días a todos y a todas, reciban de mi parte y del Colegio de Ingenieros 

Agrónomos de Costa Rica un cordial saludo de bienvenida y el deseo de que disfruten de una 

grata permanencia en nuestro país a colegas, académicos, investigadores, productores y 

profesionales asociados a la producción y política alimentaria del Caribe, a los participantes y 

expositores, asistentes a esta cuadragésima tercera reunión de la Sociedad Caribeña de Cultivos 

Alimenticios. 

El Comité organizador me ha solicitado participar esta mañana con la temática 

ñOportunidades de los graduados de las carreras de agronomía y forestales y la importancia de 

fortalecer las relaciones entre pa²sesò aspecto profundamente relacionado con el tema central. 

Esta reunión representa una oportunidad importante para crear lazos más fuertes, académicos y 

con todo el sector agropecuario y forestal nacional, que se ha venido rezagando, a pesar de 

contribuir en la formación de riqueza y ser el segundo en la generación de empleo. A pesar de 

estar tan cerca del Caribe, hemos estado lejos y un poco aislados por los medios de transporte 

existentes y este evento nos brinda la oportunidad como ventana de negocios y para crear 

vínculos de amistad. 

Para ubicarnos en la realidad actual, es preciso entender que la nueva situación, derivada 

de la globalización económica y de la información, fundamentada en las posibilidades de los 

sistemas de comunicación e interacción humana, extendidos a lo largo y ancho del planeta y con 

capacidad de interacción bilateral, anónima, personalizada y continuada, aporta unos escenarios 

radicalmente diferentes. Consecuentemente, para afrontar los nuevos desafíos es preciso superar 

una de las barreras más grandes existentes: el cambio de la cotidianidad, la modificación de las 

inercias y la capacidad de adaptación a nuevos contextos y situaciones. Esa cotidianidad que se 

arraiga en el ritmo de actividad, las pautas de consumo, los modelos de comportamiento y los 

hábitos laborales y relacionales. 

Desde una perspectiva netamente comercial, Costa Rica desde 1998 suscribió un acuerdo 

comercial con República Dominicana, luego inició conversaciones con Trinidad y Tobago, pero 

surgió la posibilidad de extenderlas con todo el bloque comercial caribeño. Desde la primera 

ronda, permitió alcanzar entendimientos sobre la mayoría de los capítulos que conformarían el 

texto definitivo y se firmó en marzo del 2004 el tratado CARICOM-Costa Rica. Asimismo, 

quedó establecido que dentro de los dos años posteriores a la entrada en vigencia del acuerdo, las 

partes podrán incorporar disciplinas más desarrolladas en materia de servicios, inversiones, 

política de competencia y compras gubernamentales. 

En este escenario es que se mueven los profesionales en la actualidad, ya que ellos 

constituyen la pieza clave para hacer posible el trabajo conjunto de científicos y tecnólogos como 

una dupla virtuosa que permite la innovación, especialmente en producto, en un contexto de 

competencia asimétrica global. Es donde tienen que desplegar la actividad los profesionales en 
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ciencias agronómicas y forestales, donde las escuelas en estas áreas tienen un papel clave a 

desarrollar, adecuados a las exigencias de la sociedad actual y capaces de liderar el progreso y 

construir el futuro, y desarrollar una explotación agrícola y forestal competitiva, sostenible y 

amigable con el ambiente. 

Los colegas académicos que nos acompañan, saben muy bien que una formación integral, 

sustentada en un fuerte componente teórico que permita el despliegue de las capacidades de 

análisis y síntesis requeridas, una clara capacidad multidisciplinaria con dominio del proceso 

creativo, un sólido componente técnico y científico que les permita interactuar con un consistente 

conocimiento de la problemática y los desafíos sociales, y del entorno productivo empresarial; y 

también que les permita entender y comprender las dinámicas globales y multiculturales, una 

particular atención a las nuevas informaciones y tendencias con un perfecto dominio de diversas 

lenguas. 

Otra arista es la acreditación, que se constituye en un eje de calidad, inicialmente 

orientado a la protección de los consumidores y la sociedad, más que un aseguramiento de la 

calidad. En los países desarrollados se ha conformado un sector moderno de servicios, que 

figuran entre las actividades más dinámicas del proceso económico. Debido a su importancia, el 

comercio de servicio ha traspasado las fronteras, internacionalizándose, prestando sus servicios a 

nivel mundial. 

Hay grandes diferencias respecto a la apertura de los servicios y específicamente en lo 

referente a la prestación de servicios profesionales, en un mercado territorialmente ampliado, 

implica abordar una gran problemática en cuanto al reconocimiento de títulos, fijación de 

competencias profesionales, control del ejercicio profesional, trato nacional no discriminatorio, 

acceso a los mercados, normas de ética comunes, defensa del consumidor, etc. Principalmente 

entre países desarrollados y los que están en vías de desarrollo, se han visto las posiciones de 

ambos en la Ronda de Uruguay, en el Acuerdo Global sobre Comercio de Servicios 2000 y en 

muchos tratados comerciales de algunos bloques, en los que subsisten una serie de normas que 

limitan la transfronterización de los servicios profesionales, exigiendo condiciones específicas.  

Con este panorama, de la apertura de mercados, y la integración de bloques regionales que 

compiten entre sí, los tratados comerciales vigentes, que generan oportunidades de intercambio 

comercial, pueden ser, en parte, la vía para generar oportunidades para profesionales agrícolas, 

forestales y en general del sector alimentario.  Pero esencialmente, el factor primordial para 

obtener resultados concretos es el fortalecimiento de la cooperación entre países, entre 

instituciones académicas, públicas y privadas, colegios profesionales, organismos internacionales 

de la región y el sector productivo, que sirvan como mediadores para  generar el intercambio de 

profesionales en las áreas de interés común.  

Otro de los instrumentos importantes son los eventos como esta reunión, que permitan 

intercambiar información y crear lazos para fortalecer las relaciones entre profesionales e 

instituciones de los países que permitan crear las necesidades y proponer iniciativas viables para 

desarrollar oportunidades a profesionales agroforestales. Existen diferencias reales entre los 

países, para unos, gran parte de su economía se basa en la agricultura y el quehacer forestal, y en 

otros, está sustentada en los bienes y servicios.  Esta diversidad puede complementarse y sacar 

ventajas mutuas. Por la similitud entre nuestros países, desde el punto de vista económico y 

social, con un grado de desarrollo similar, es posible fortalecer nuestras relaciones y construir los 

puentes necesarios para dar paso a oportunidades a estos profesionales. De otra manera, 

estaríamos atados a las negociaciones de futuras rondas para llegar a acuerdos que permitan 

tratos justos y equitativos, que llevan muchos años de discusión sin llegar a acuerdos concretos. 
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MENSAJE 

Investigación, Innovación y Vinculación de las Universidades en el Marco del Tema 

Agropecuario y Forestal 

Ing. Giannina Ortiz Quesada, MSc. 

Vicerrectora de Docencia, Instituto Tecnológico de Costa Rica 

 

A inicios del siglo XXI, donde el desarrollo tecnológico y el avance científico se tornan 

elementos fundamentales para el ser humano, es necesario hacer un alto y revisar el papel de los 

diferentes actores de la sociedad, en este acelerado camino hacia el avance tecnológico, por 

llamarlo de alguna manera. 

Es aquí donde el papel de las universidades en los diversos tópicos de desarrollo se torna 

fundamental. Y esto, ¿por qué? Como es sabido, el conocimiento, su generación y transferencia 

reside principalmente en estos centros de enseñanza; por poner un ejemplo, en Costa Rica cerca 

del 90% de las investigaciones se realizan en las universidades y esta realidad no es muy distante 

del resto de la región latinoamericana. 

Surge entonces una pregunta fundamental, ¿en qué se debe basar esa investigación, cuál 

debe ser su orientación y hacia dónde se deben invertir los recursos, que normalmente son 

escasos?  También nos pone a reflexionar sobre cuáles deben ser las alianzas estratégicas que se 

deben generar. 

Es por ello que cuando nos referimos a investigación en las universidades, este término 

no sólo debe llevarnos a pensar en los programas o proyectos de investigación y desarrollo con 

que se cuenta en las universidades; debe llevarnos más bien a un modelo de desarrollo 

académico basado en la gestión del conocimiento y en la difusión de ese conocimiento con base 

en la generación de capacidades investigativas en nuestros estudiantes, un modelo académico 

basado en la investigación. Ahora bien, ¿cuál debe ser la orientación de esa investigación? Como 

se mencionó anteriormente, los recursos cada día son más limitados y las necesidades o 

iniciativas pueden ser muchas, por lo tanto, vamos a articular con el segundo tópico de esta 

mañana: innovación y vinculación. 

¿Cómo podemos definir el término innovación tecnológica? Se puede decir que es un 

proceso orientado a lograr nuevas aplicaciones de la ciencia y la tecnología a las diversas 

actividades que realiza el ser humano. Ello implica utilizar de manera competitiva la tecnología 

disponible, ya sea adquiriéndola, adaptándola o mejorándola. 

Las universidades y en especial los institutos tecnológicos poseen un gran potencial para 

la producción de tecnologías, el cual no ha sido suficientemente desarrollado. Una de las formas 

de aprovecharlo es a través de la generación de empresas de base tecnológica, de alianzas 

estratégicas con las empresas para la generación de tecnologías, también, innovando productos o 

bien proveyendo insumos para la producción. El tema crucial entonces es cómo las empresas y 

las universidades apropian el mayor beneficio posible a partir de la innovación tecnológica; se 

hace, entonces, fundamental discutir sobre temas como propiedad intelectual, gestión del 

conocimiento y comercialización de tecnologías. 

Es entonces donde este concepto de innovación y vinculación se convierte en un gran reto 

para los países latinoamericanos y principalmente para aquellos en vías de desarrollo, ya que 

supone la llave hacia ese mundo.  ¿Por qué?  Porque se pueden crear las capacidades para la 

atracción de inversión relacionada con el desarrollo de esos productos innovadores y potenciar 

así el desarrollo y la investigación de ciertas áreas. 



9 

 

Enfocándonos en el tema central de hoy, cómo relacionar los tópicos comentados 

anteriormente con el tema agropecuario ï forestal, es necesario mencionar que hoy día es una de 

las áreas más sensibles, pero fundamentales para la supervivencia humana, a diferencia de otras 

áreas tecnológicas como lo pueden ser la electrónica, la informática, la mecatrónica. El tema 

medio ambiente vs. existencia del ser humano no puede ser cambiado de lugar en el camino 

hacia el desarrollo.  

Cobra, por lo tanto, una gran relevancia los trabajos y las investigaciones que las 

universidades puedan realizar en estos campos, ya que ha diferencia de los mencionados 

anteriormente, el plus comercial que puedan general estos avances no necesariamente es el valor 

de medida de estos avances. Principalmente, rescatando el enfoque de estas investigaciones y 

generando capacidades universitarias comunes, a través de la generación de fondos que apoyen 

los temas agropecuariosïforestales, promoviendo programas conjuntos que podrían ser 

regionales y desarrollarlos a través de proyectos específicos en diversos tópicos. Generando 

uniones que permitan, como país, aprovechar la infraestructura existente. Por ejemplo, 

conociendo la infraestructura y capacidad de investigación de cada universidad en el tema 

agropecuario ï forestal: cuántos programas académicos existen, cuántos centros de investigación, 

con qué laboratorios se cuenta, cuál es el recurso humano disponible, en qué áreas han 

desarrollado investigaciones, etc. 

El abordaje conjunto de estos temas: Investigación, Innovación y Vinculación, producirá 

entonces: mejoras en la productividad, ampliación de la producción y cobertura en los mercados, 

generación de beneficios ambientales y económicos.  

Finalmente, para procurar que los temas agropecuariosïforestal estén dentro de los 

tópicos relevantes en las universidades, y específicamente en las áreas de innovación y 

vinculación, se debe contar, como mencioné anteriormente, con una gestión estratégica que 

permita conocer el entorno, las capacidades no solo individuales, sino regionales para la 

creación, el mejoramiento y transferencia de la tecnología apropiada para lograr los objetivos 

propuestos. 

Uno de los elementos a utilizar es el aprovechamiento de los sistemas de información y 

las tecnologías de comunicación, sumado al desarrollo de programa de investigación y 

desarrollos conjuntos y ojala interdisciplinarios. En específico, algunas recomendaciones:  

 

ÅӞӞӞӞ Sistematizar la información científicoïtecnológica que se genera en el área agropecuaria 

ïforestal.  

 Å Propiciar la vinculación entre los sectores productivos y las universidades, a través de 

sus programas y centros de investigación.  

 Å Intercambiar experiencias de los resultados de programas de investigación y desarrollo, 

procurando el trabajo interdisciplinario y entre instituciones.  

 Å Aprovechar las tecnolog²as de informaci·n y comunicaci·n.  
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KEYNOTE ADDRESS 

A New Development Model for Agriculture in the Caribbean 

CChelston W. D. Brathwaite 

Director General IICA  

 

I am indeed delighted to have been invited to address this 43
rd

 Annual Meeting of the 

Caribbean Food Crops Society on marketing opportunities for agriculture and forestry products 

in the greater Caribbean ï A challenge for the 21
st
 Century. 

I note with satisfaction the range of important scientific papers that will be presented in 

your meeting.  I congratulate you on your continuing efforts to promote a sustainable and 

competitive agricultural sector in the Caribbean but I must hasten to add that neither your efforts 

nor  ours will achieve this noble objective unless and until we forget our colonial legacy of the 

export of primary agricultural products to Europe and North America and embrace a new 

agriculture based on agroindustrial development that exploits the intersectoral linkages of 

agriculture with the rest of the economy and which promotes food security and rural prosperity. 

There is a prevailing myth in the development literature that agricultureôs importance 

declines as a country develops. I beg to differ. Food is a critical input for sustainable 

development.  Agricultureôs importance increases because of its linkages to agribusiness, the 

food industry, input supplies, tourism, agro-industry, health and nutrition and its contribution to 

rural prosperity which is a pre-requisite for balanced development, social equity and social 

peace. 

Food and Agriculture in the Caribbean continues to be important for four reasons: 

 

1. The CARICOM Caribbean has a food export bill of about 3.5 billion dollars and the bill 

is increasing every year.  As the world grain prices increase due to the use of corn for 

ethanol in the United States, the price of imported food in the Caribbean will increase.  

There are therefore excellent opportunities for local food production and the production 

of feed for poultry and livestock from local materials. 

2. The Caribbean region is the most food insecure region of the Hemisphere.  Our small size 

does limit our capacity to produce all our food needs.  However, we can produce more of 

what we consume. 

3. The agricultural sector contributes more than 25% of the regions GDP; more than 40% of 

its exports; and provides jobs and employment for thousands of rural families. 

4. The Agrifood distribution sector is comprised of over 17,000 companies, employing 

thousands of people and generating sales of over $5.6 billion annually.  It is one of the 

largest components of the service sector and links to key sections of the economy such as 

agricultural production, food marketing and tourism. (Based on a recent study concluded 

by the RNM and funded by the IDB.) 

   

The historical foundations of our agriculture which have been based on the colonial 

model for the production of primary commodities under preferential conditions, such as sugar 

and bananas, have been undermined.  The changing fortunes in the agricultural sector are a sober 

realization that the days of protected markets and preferential treatments for our products in the 

international economy are over.  We must now find new building blocks on which to build the 

ñnew agricultureò of the 21st century.  It would be a strategic mistake to seek one or two 
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products to replace sugar or bananas.  We must seek a mix of new initiatives to form the basis of 

the ónewô agriculture.  

The óNew agricultureô must support food security, energy availability, and 

competitiveness as well as job creation. 

The implementation of the Jagdeo Initiative, a proposal for modernization of agriculture 

in the Caribbean, designed to remove the binding constraints to agricultural development, led by 

the President of Guyana, His Excellency Bharat Jagdeo, will help us to achieve these goals. 

I am here today, to suggest that the food and agriculture sector, which in the past was the 

bedrock of our economies continues to have great potential to generate future employment, jobs 

and wealth in the Caribbean.   

I will not be speaking of the traditional agriculture, but of a ónew agricultureô that has the 

potential to create  employment, generate wealth and contribute to sustainable economic growth 

for many of the small economies of the region. 

This presentation speaks to the emerging development opportunities in what we at IICA 

call ñthe new agricultureò ï recognized as one of the key high potential sectors that will drive 

economic growth, development and deepen integration.   

I will seek to assure you that new opportunities are rapidly emerging in the ónew 

agriculture.ô This new agriculture is one that is far removed from mass production of raw 

materials for preferential markets; one that increasingly embodies cutting edge technologies, 

innovation and knowledge; and one that offers agri-business opportunities in an expanding range 

of food and non-food products and services. 

Areas for intervention in the new agriculture are many.  However, in the time provided to us 

today, I wish to address seven areas: 

 

1. Organic Agriculture 

2. Herbal and Medicinal products 

3. Agro-energy 

4. Agro-biotechnology 

5. Food for Ethnic Markets 

6. Agro-tourism 

7. Food production from the Caribbean Sea 

 

ORGANIC AGRICULTURE:  

 

Globally, organic agriculture is developing rapidly and is now practised in more than 120 

countries of the world. The latest survey on organic farming worldwide, reported almost 31 

million hectares currently being  managed organically by at least 633,891 farms or 0.7 percent of 

the agricultural land of the countries surveyed (Source: SOEL ï DBL Global Survey, 2007). 

Currently, the countries with the greatest organic areas are Australia (11.8 million hectares), 

Argentina (3.1 million hectares), China (2.3 million hectares), and USA (1.6 million hectares). 

The Organic Monitor, an international magazine which tracks these developments, 

reported recently that Global sales of organic food and drink increased by 43 percent from 23 

billion US dollars (17.3 million Euros) in 2002 to 33 billion US dollars (25.5 billion Euros) in 

2005.   

The Organic Monitor expected sales to have approached 40 billion US dollars (30.9 

billion Euros) in 2006.  Although organic agriculture is now present in most parts of the globe, 
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the demand remains concentrated in Europe and North America.  The two regions are 

experiencing under-supply.  Thus, large volumes of imports are being sourced from other 

regions. It is against this backdrop, that IICA has led the development of an organic industry in 

the Caribbean that can contribute significantly to the regionôs economic growth while 

strengthening the Caribbean's position as a source of safe and healthy food.  It must be noted that 

the organic industry provides investment opportunities not only in the production of foods, but 

also in the production of inputs, such as organic fertilizers and organic pesticides.  

The focus of the Caribbean Tourism Organization and Caribbean Hotel Association in the 

promotion of a Fresh and Authentic Caribbean brand of tourism is totally consistent with the 

urgent need for production of organic foods and organic inputs into the growing Health & 

Wellness and culinary tourism market. 

There are tremendous opportunities for investment in agricultural production of organic 

coconut, cocoa, coffee, pimento and nutmeg for the manufacture of base materials for the spa 

industry (which experienced an increase of 129% over the past three years). 

 

HERBAL MEDICINAL PRODUCTS  

 

Global trade in herbals has an estimated value of over US$12 billion, with trade in crude 

medicinal plants exceeding US $800M and herbal extracts and semi-finished raw materials 

exceeding US $8 billion.  

The main product areas within the herbal sector include:  Pharmaceuticals ï both 

Medicinal and Aromatic; Medicinal and Vegetable Saps and Extracts; and Vegetable Alkaloids 

valued at about US$8 billion, Spices and Herbs ïvalued at US$3 billion in 2002, and Cosmetics 

ïvalued at about US$1.5 billion in 2002. 

The Caribbean has enjoyed a long tradition of high quality spices and ethno-medicines. 

However, the region currently has a very low share of this global business.   

It has been considered a óhotspotò due to the wide range of volume of raw materials for 

the development of new and unique bio-products, such as Dried and Fresh herbs; Herbal teas, 

Essential oils; Liquid extracts and tinctures; Exotic herbal drinks; Nutraceuticals; 

Cosmeceuticals; and Plant-derived pure pharmaceuticals. 

Investment opportunities also lie in joint ventures for the establishment of testing and 

certification laboratories and services for products, branding of items such as mosquito repellants 

with Caribbean celebrities (as is done in Jamaica with the Bob Marley candle by Starfish Oils). 

Caribbean countries which are well positioned for capitalizing on organics and herbals 

are the Commonwealth of Dominica (Green Globe certified), Suriname and Guyana with 

extensive untouched hinterland and unexplored biodiversity, Jamaica, Guyana, St. Lucia and St. 

Vincent with several natural waters, and mineral springs and hot springs.   

Recent initiatives led by IICA and the Centre for Development Enterprise which resulted 

in the establishment of the Caribbean Herbal Business Association, have laid the foundation for 

profitable investments and the rapid expansion of the industry.  

 

AGRO-ENERGY 

 

With the exception of Trinidad and Tobago, Caribbean countries are predominantly net 

energy importers and heavily dependent on fossil fuel. In 2004, the Caribbean imported more 
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than 163 million barrels of petroleum fuels, costing in excess of US$6.5 billion, raising concerns 

that continued high global oil prices will adversely affect efforts at economic expansion.  

In response, some countries have initiated efforts to develop indigenous renewable 

energy resources mainly by converting their sugar industries to the production of ethanol.  This is 

very attractive, since most of the regionôs sugar industry faces imminent demise with the loss of 

preferential traditional markets. 

The successes in other developing countries, where energy costs have been lowered 

through such initiatives, strongly suggest the potential for viable investments in developing agro-

energy industries. These potential benefits are highlighted in a report by the Inter-American 

Ethanol Commission entitled, ñHelp Fuel the Future,ò as: job creation, positive energy balance 

(since ethanol production is an extremely energy efficient process), energy security, and a wide 

range of environmental benefits. 

In recognition of this potential for the Region, in 2005, IICA commissioned a study to 

explore the potential of agro-energy and developed a draft strategy for the industry.  Among 

other things, the study revealed that high potential exists for agro-energy enterprises to produce 

ethanol from sugar-cane for gasoline substitution. For some Caribbean countries, the expansion 

of ethanol production could become a most significant development tool.  What is needed 

urgently, however, is the legal framework for the production and sale of ethanol and other 

biofuels. 

In addition, potential investors have indicated interest in the development/expansion of 

bioethanol enterprises in the Region, particularly Guyana and Jamaica.  Most recently, CLICO 

indicated significant interest in the resuscitation of the sugar industry in Trinidad and Tobago, 

through the production of ethanol and rum.   

Also at the Donorsô Conference on June 02, 2007 in Trinidad and Tobago, the European 

Investment Bank noted its receipt of a large number of applications in the area of Agro-energy 

and Biofuels.   

 

AGRO BIOTECHNOLOGY  

 

The Caribbean is already behind in the biotechnology revolution.  This is a critical area if 

the Region is to achieve its development goals on a sustainable basis and function in an 

increasingly competitive global economy. However, biotechnology development requires a 

coherent framework. It also calls for a vision and focused strategic approach which includes 

policies and fiscal incentives; venture capital resources; infrastructure; human capacity building; 

joint university-private sector projects and multi-disciplinary highly skilled teams.  

It is largely recognized that most advancements in biotechnology during 1994-2004 have 

occurred in crops (mainly temperate) and animals of interest to the developed countries.  

However, recent trends show increased investments in tropical genetic resource biotechnology.  

Some examples include the exploration of tropical medicinal plants and micro organisms, 

research on agricultural crops, such as, rice and high biomass production from sugar-cane to 

produce energy.   

With the adoption of appropriate policies on agricultural biotechnology and biosafety and 

the provision of encouragement and incentives for increased investments, the Caribbean can also 

become part of this trend. 

 The Caribbean, despite its size, has many commodities that are world-renowned for their 

superior taste, such as, ginger, pimento, cocoa, coffee, in addition to many endemic crops that 
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are seriously underutilized with untapped potential for value-added products. The Regionôs rums 

and spirits industries are also traditional users of bio-fermentation technology and are poised for 

further development as the technology improves. 

The Caribbean can utilize its strategic proximity to the major markets of North America 

and the major Biotechnology practitioners in the USA, Mexico and Brazil.  These countries 

account for the lion's share of the global bio-industry which in 2001 generated an estimated 

US$34.8 billion in revenues and employed about 190,000 persons in publicly-traded firms.  

In recognition of the potential of Biotechnology in agribusiness development in the 

Caribbean, the CARICOM Secretariat commissioned a study on the use of Genetically Modified 

Organisms.  At the same time, IICA spearheaded the development of an Agrobiotechnology and 

Biosafety Strategy for the Caribbean, along with the establishment of a Technical Consortium to 

oversee its implementation.   

These activities enable the climate for involvement of the private sector in viable 

biotechnological-based enterprises. This sector is encouraged to invest in the research 

programmes of institutions such as CARIRI in Trinidad and Tobago and the SRC in Jamaica.  

There are tremendous opportunities to be explored with aloe, hot pepper, neem, soursop and 

breadfruit. 

For example, research has shown that the Caribbean hot pepper is effective in reducing 

activity of prostate cancer cells and in asthma therapy.  Similarly, an extract for sorrel has been 

shown to reduce cholesterol levels while nutmeg oil is reported to manage arthritis. 

 

ETHNIC FOODS 

 

What are some of the genuine new opportunities for investing in food agriculture? Based 

on market reports, óethnicô commodities are in high and growing demand in major metropolitan 

centres, including those in the United States (US) and the United Kingdom (UK). However, 

production and export of these products have not been sufficiently mainstreamed for several 

reasons, chief among these being the small and fragmented scale of production and inadequate 

packaging and market facilities at points of exports.   

However, there have been some encouraging trends in Guyana and Jamaica, where the 

exports of non-traditional commodities have increased considerably in recent times, e.g. Jamaica 

ackee to the US market.  The production base is increasing and being made more reliable with 

the introduction of greenhouse technologies and improved irrigation facilities.  The díaspora and 

the regionally based private sector investing in processing, packhouse and export facilities in the 

Region and market and distribution facilities in North America, have now become a real 

possibility.  

IICA has established an office in Miami to promote trade, agribusiness and food safety 

which can assist Caribbean countries in the export of ethnic foods to the díaspora in North 

America. 

 

AGROTOURISM  

 

In the ñnewò agriculture, opportunities also exist for investments in the area of 

agriculture/tourism linkages.  In the past, both industries developed separately from each other, 

the results being that neither tourism nor agriculture developed in a sustainable manner. The 

need for this linkage and consequent improved contribution to national economic development 
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was recently reiterated by the World Tourism Organisation.  IICA shares this vision for the 

Caribbean. 

Statistics show that in 2004, Caribbean tourist arrivals of 20 million tourists exceeded 

those of most other regions.   

 

Who Feeds the Caribbean Tourists? 

 

If we were to calculate the number of breakfasts, lunches and dinners consumed by 20 

million visitors and translate this into the thousands of tons of fresh and processed fruits, 

vegetables, seafood, meat and dairy products, and bottled water, we would be astounded by the 

value of foreign exchange being leaked in imports of these food items (I am told that the leakage 

ranges from a high of 85% in the Bahamas to around 45% in Barbados).  

  The other side of the coin is of course, the tremendous business opportunities for the 

Caribbean region to supply fresh and authentic Caribbean food for its visitors.  We must ensure 

that our tourists sample Barbados black belly lamb, Jamaica ackee and salt fish and Guyana 

pepper-pot and Trinidad and Tobago Roti as part of their gastronomic experience.  When we also 

consider the craft and artisanal products derived from animal hides, straw, seeds, roots and 

grasses for the souvenir market (the majority of which are now imported from China), we see the 

potential for the utilization of the by-products of food production to service a high-value niche 

market. 

I am heartened by the recent focus of the Caribbean Tourism Organisation and Caribbean 

Hotel Association to market the Caribbean under the tagline ñLife Needs the Caribbeanò.  The 

consumption of fresh locally grown food has implications for food security of our own people - a 

healthy nation which consumes safe and nutritious food will see a reduction in lifestyle diseases. 

Consumption of local foods also validates our culinary heritage for the growing surge of 

ñfoodiesò who are visiting the Caribbean seeking the ultimate gastronomic experience.  

It also means that land remains in agricultural production while promoting rural stability.  

Farmers can realize increased farm-gate incomes from tourism-related revenue and achieve 

sustainable livelihoods in the rural areas without creating social problems by migrating to the 

cities. 

IICA has led the drive for the development of these linkages with the establishment of a 

regional Agri-tourism Linkages Centre in Barbados.  It has developed alliances with the 

Caribbean Tourism Organisation and the Caribbean Hotel Association in order to demonstrate 

the benefits through a collaborative effort with the ñnewò agriculture sector.  At the national 

level, we have demonstrated that major hotel enterprises in the Region, such as, Sandals, Holiday 

Inn and Four Seasons, can benefit both from price and quality by purchasing locally within a pre-

agreed and organised programme.  

Again, the expansion of greenhouse production greatly facilitates this mutually beneficial 

linkage by increasing reliability of supply and the quality of the products.  Sandals, St. Lucia has 

reported savings of over a million dollars per year by sourcing local fruits and vegetables.   

Forging Agriculture-Tourism linkages offers unprecedented opportunities to stem and 

reverse the declines in traditional agriculture, stimulate the rapid growth in ónewô agriculture and 

build resilience and sustainability of Caribbean economies.  The rejuvenation of the rural sector 

through the establishment of tourism sites and attractions which focus on preserving agricultural 

traditions and cultural identity, will aid in reducing poverty in rural communities, enhancing 
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environmental responsibility, and giving óat riskô youth viable alternatives for sustainable 

livelihoods. 

We need to promote as part of our unique tourism product culinary, health and wellness, 

and agro-heritage tourism in the Caribbean Region.  A spectrum of investment opportunities, 

ranging from direct investment in production, distribution and marketing, to joint ventures for 

local tours and trans-Caribbean plantation routes and díaspora trails exist.   

Opportunities in greenhouse, hydroponic and organic production systems to supply 

hotels, restaurants, and spas with local products also exist.  We should also promote fruit 

orchards and the production of cottage preserves for distribution in the Caribbean.  In addition, 

the franchising of signature Caribbean restaurants also presents investment opportunities.    

 

FOOD FROM THE CARIBBEAN SEA  

 

It would be remiss of me if I did not mention the Caribbean Sea.  We must invest in new 

technology, research and training in efforts to exploit the enormous potential of the Caribbean 

Sea, recognizing that the sea is not only for bathing, cruising and surfing, but as a source of 

protein from high quality fish and other marine life.  The study of marine biology should be a 

priority for our schools and universities. 

 

HUMAN RESOURCE DEVELOPMENT  

 

Investing in our human resources is critically needed in the ñnewò agriculture and can no 

longer be viewed as a 'public-sector' responsibility.  

IICA firmly believes that investments in science and technology and human resource 

capacity will be the key to unlock the region's potential and engage the private sector more 

directly in taking advantage of the high potential opportunities.  

 

THE ROLE OF THE PRIVATE SECTOR  

 

The development of human capital must underscore all actions in determining and 

mobilizing collective support and investment for sustainable development in the Caribbean.  This 

development must integrally include agriculture and the enhancement of the quality of rural life.   

Such mobilization is not impossible, and has been accomplished in other areas, which 

have less long-term development impact. Such a regional response would send a powerful signal 

that agriculture is indeed an important and strategic sector to the regionôs integration process, 

growth prospects and sustainable development.   

No doubt, the strategies articulated for the ñnewò agriculture must be placed high on the 

agenda of the Region's development and investment priorities if we are to substantially achieve 

the Millennium Development Goals.  

The private sector and the díaspora, in collaboration with governments and civil society, 

have a major and significant role to play in the development of human capital. 

We wish to urge the private sector to invest in our Youth Foundation for Agribusiness 

and in our Forum for Leadership which will result in a cadre of young, trained leaders for the 

sector in the future. 
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Actions necessary for the development of the new agriculture. 

 

 We need to promote new regional agricultural enterprises.  We must improve regional 

transport in order to facilitate regional trade in agricultural products. 

 

 We need to engage food importers and the tourism sector in a strategy of incentives to 

support local food production. 

 

 We need to strengthen systems for natural disaster and risk management and promote 

agricultural insurance systems. 

 

 We must promote a regional agricultural development fund to finance research, 

innovation, technology and training in agribusiness. 

 

 Our embassies abroad and our ambassadors must assist in the promotion of a Caribbean 

identity and also in the promotion of the Caribbean as a place for investment in 

agriculture. 

 

 We need to value our own ï our own products, our own resources and our own people.  

 

Small business is the backbone of most successful economies.  Let us promote an 

enabling environment to promote small agri-business in our region to move our people out of 

poverty and promote rural prosperity.  The Regional Development Fund should have a window 

for small agri-business development. 

Agrotourism needs appropriate incentives and the legal underpinnings in order to be 

successful in the countries of the region. 

Let me conclude these remarks by indicating that the food and agriculture sector is a 

strategic sector of any economy for its contribution to food security, environmental 

sustainability, energy, employment and social equity.   

We, in the Caribbean cannot develop to be world class societies if we depend on others to 

produce what we eat, drink and wear.  I therefore call for a commitment to a new vision for the 

food and agricultural sector that can assist in transforming our economies from their state of 

dependence to one of true independence and so make the common market and economy a reality 

for our people. 

Food is not only a basic right, but access to food is the most basic requirement for social 

equity and peace in our world. 

 

A NEW DEVELOPMENT MODEL  

 

Mr. Chairman, distinguished Guests, Ladies and Gentlemen.  The importance of the food 

and agricultural sector in economic development has been underestimated. 

This under-estimation of the importance of food and agribusiness industries in economic 

development has resulted in: 

 

 a lack of recognition of the contribution of agriculture and agricultural professionals to 

national development; 
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 under-financing of agricultural research, training and education; 

 low interest in agribusiness as a profession among youth; 

 under-financing of rural infrastructure and investment in the sector; 

 an urban bias in the allocation of national resources; and 

 continued dependence on imported food in some countries of the Americas. 

 

Within this context, we are convinced that the extended agricultural sector, seen from a 

perspective that is broader than primary production is crucial in the search for economic growth 

and rural prosperity. 

It is our view that food security and food safety of a nation, preservation of the 

environment, sustainable development of the rural economy and the impact of trade agreements 

on food and agriculture are important national concerns and should not be left to sectoral 

management. 

They require a multi-sectoral approach and skills that are not normally present in a 

Ministry of Agriculture. 

It is our view that given these responsibilities, the Ministry of Agriculture of the future 

should act as a coordinating mechanism and a secretariat to coordinate and ensure 

implementation of national strategies aimed at addressing these problems. 

In most developing countries, the structural adjustment programmes of the recent past 

have resulted in a reduction in the budgetary resources allocated to the Ministries of Agriculture 

in several countries of the hemisphere.   

However, the global scenario requires a critical role for the State in the provision of the 

regulatory and policy framework for agriculture, and support services, such as rural 

infrastructure, security of land tenure, and training, research and extension, which are all 

necessary for the development of a competitive agriculture.   

The traditional private sector and non-governmental organizations are increasingly 

involved in the provision of technical services to the sector, but the role of government in 

building new strategic partnerships with the private sector, non-governmental organizations, and 

the institutions of civil society remains a critical one. But, the rural sector has no hope for 

development unless there is an increased flow of investment capital from both the public and 

private sector into the rural economy.   

It is rather unfortunate and ironic that when there are budgetary constraints, Governments 

tend to reduce investment in agriculture ï a productive sector ï and increase investment in social 

services. 

The international financial community, the development banks, must consider the 

importance of social balance and not only profit in their investments in the rural economy if 

progress is to be made in curbing rural poverty.  I noted recently that in 2002, only 3% of IDB 

loans went to the rural sector. 

We must therefore examine the potential in rural communities for rural services, 

agrotourism, forest products, transportation, food processing, marketing, input supplies and 

output related services as a basis for rural prosperity and the provision of rural employment. 

According to the International Food Policy and Research Institute (IFPRI) ñthe 

abundance and diversity of Latin America and the Caribbeanôs agricultural and natural resources 

provide the region with a comparative advantage to compete in world markets and generate 

broad-based growth throughout the economyò. However, that growth will only be realized if we 

adopt a more relevant development model that facilitates increased investment in the rural areas 
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so as to assure a more sustainable development of agriculture and greater prosperity in the rural 

economy.   

Such a model should include an institutional framework that promotes greater 

cooperation between the State, the private sector and civil society.  This should be considered 

within the framework of strong government at the community level and a new role for the public 

sector, private sector and international organizations in rural community development. 

Past and even current development models have an anti-rural bias in which the 

recommended approach to modernizing the economy is based on industrialization and favoured 

growth of urban areas.  Some consequences of these models include: 

A large, disproportionate allocation of public investment funds for urban centers.  The 

concentration of population in cities.  Their political importance results in greater public 

investments in services for urban areas.  Greater inflow of private investment in urban areas as a 

result of the externalities from public investments. The continued inequality between urban and 

rural areas, despite economic reforms implemented in the mid-1980s and during the 1990s. 

A limited inflow of resources and improvement in infrastructure in the rural areas due to 

inappropriate public policies on investment, trade and taxes. The spill over effects of increased 

rural poverty into urban areas. An increasing proportion of the national budget being allocated 

for investments to solve the growing problems in the cities. A rise in violence and growing social 

and political insecurity in the rural economy due to the urban-rural imbalances; and The 

continued competitive disadvantage of the rural sector, despite investments in areas with much 

potential. 

 The vicious circle of public investment must be reexamined. 

Vicious Circle of Public Investment

Explosive

growth of

cities

Increased Public

Investment to Solve

Problems in Cities

Fewer investments

in rural areas

Greater rural

poverty

Increased

Rural-urban

migration

Greater urban-rural

imbalances

 
  The vicious circle of food insecurity 

 

The increasing migration of the rural people from the rural areas results in less 

agricultural production and consequently the government then imports more food (normally 

cheap food) to satisfy urban demands which further undermines the capacity of the rural sector to 

produce.  This results in another vicious circle of food insecurity. 
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It is therefore necessary to adopt a new development model that facilitates better rural-

urban balance through integral development of both urban and rural areas. As well as greater 

investments in rural areas that are essential to: 

 Ensuring social and political stability. 

 Promoting the competitiveness of agriculture and rural economic activities. 

 Creating rural agricultural and non-agricultural employment that supports an acceptable 

level of livelihood in rural areas. 

Productivity increases and an expansion in food supply to meet the growing food needs 

and market requirements. 

Furthermore, it is necessary that appropriate policies and strategies be adopted to: 

 Increase investments in the rural sector so as to facilitate the profitable and sustainable 

use of natural resources. 

 Support investments in infrastructure and services that will make both agriculture and 

non-agricultural activities in rural areas competitive, profitable and sustainable. 

 Support investment for the development of human capital in the rural sector (rural 

education) so as to increase the skills of the population and improve their standard of 

living. 

 Investment in the development of rural enterprises and institutions that strengthens rural-

urban linkages and the generation of value-added activities and higher incomes. 

In light of the challenges facing agriculture and rural life, a new institutional framework 

to transform rural isolation into a network of national global prosperity is needed.  The 

mechanism to implement this strategy is a hemispheric platform of cooperation. 

In summary, agricultureôs role in economic development must be reevaluated.  The 

development model of the past which focused mainly the urban development should be 

reexamined. The basic element of this new institutional arrangement is the development of State 

Policies for Agriculture and Rural Development. 

LACK OF INVESTMENT IN THE 

RURAL ECONOMY

Undermines 

Local food 

production

Less food

produced

in rural areas

Importation of 

food to supply 

urban demand

Rural people 

move to

the cities

 
VICIOUS CIRCLE OF FOOD 

INSECURITY  
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ANÁLISIS PRELIMINAR DE LAS PLANTAS EXÓTICAS INVASORAS EN COSTA 

RICA  

 

Eduardo Chacón y Guido Saborío, Asociación para la Conservación y el Estudio de la 

Biodiversidad (ACEBIO), Costa Rica 

  

RESUMEN: Las plantas exóticas se han convertido en un componente importante de la 

vegetación de casi todos los países del mundo. De estas especies, aquellas que llegan a 

naturalizarse y convertirse en invasoras son un problema tanto para las especies nativas, como 

para los sistemas agrícolas. Debido a su importancia económica y biológica, las especies exóticas 

invasoras han recibido gran atención en muchas partes del mundo. La creación de bases de datos 

sobre estas especies nos permite comparar su distribución y sus efectos en los diferentes sistemas 

naturales y agrícolas, dándonos un mejor conocimiento de su ecología para desarrollar 

estrategias preventivas.  Según la definición de la Convención de Diversidad Biológica (CDB) 

una especie exótica invasora es ñtoda especie exótica cuya introducción amenaza la diversidad 

biológicaò. Debido a la falta de información es difícil o imposible saber si todas las especies 

exóticas naturalizadas en Costa Rica son invasoras. Sin embargo, siguiendo el principio de 

precaución (CDB) debemos considerar que todas las especies exóticas naturalizadas podrían 

llegar a ser invasoras.  Por lo tanto, aquí presentamos un análisis preliminar de las especies 

exóticas invasoras (EEI) de plantas en Costa Rica, basado en la lista de especies de plantas 

introducidas para Costa Rica (Chacón, E. y Saborío-R., G.; http://i3n.iabin.net/participants/ 

costarica.html). En esta lista se presenta para cada especie su clasificación taxonómica, autor, 

nombre común en español, hábito, uso, lugar de origen y estado poblacional. Este último dato 

permite separar 307 especies de plantas exóticas que se encuentran naturalizadas y por lo tanto 

podrían considerarse invasoras.  Es importante mencionar que este es un dato preliminar, pues la 

lista de plantas introducidas en Costa Rica se encuentra aun en crecimiento y el estado 

poblacional de muchas de estas especies es todavía desconocido.  Las 307 EEI de plantas en 

Costa Rica pertenecen a 76 familias y 219 géneros. La familia con el mayor número de EEI es 

Poaceae (79 spp.), seguida por Asteraceae, con un total de 20 especies.  La mayoría de las 

especies de plantas exóticas en Costa Rica que son invasoras fueron introducidas como 

ornamentales (35.5%), mientras que de un porcentaje muy similar de las especies se desconoce el 

motivo de su introducción (34.2%).  Del total de EEI de plantas, el 68.7% son hierbas y el 23.5% 

son consideradas malezas.  El origen geográfico de estas especies es muy variado, sin embargo, 

la mayoría de las EEI de plantas en Costa Rica son de origen europeo (20.5%).  En este análisis 

preliminar se identificaron 307 especies de plantas exóticas en Costa Rica que al estar 

naturalizadas se podrían considerar invasoras.  La mayoría de la información existente sobre los 

efectos de las EEI en Costa Rica es sobre las especies exóticas que son plagas importantes en 

cultivos, mientras que la información sobre los efectos de estas especies exóticas sobre las 

especies nativas es escasa.  

 

Palabras clave:  Biodiversidad, especies exóticas 
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http://i3n.iabin.net/participants/%20costarica.html
http://i3n.iabin.net/participants/%20costarica.html
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IMPACT OF THE INVASION OF THE RED PALM MITE, RAOIELA INDICA , IN 

PUERTO RICO 

 

J.C.V. Rodrigues
1
, J. Peña

2
, and A. Roda

3
, 

1
University of Puerto Rico, 

2
University of Florida, 

and 
3
USDA/APHIS/PPQ 

 

ABSTRACT:  The mite Raoiella indica Hirst (Acari: Tenuipalpidae) was first detected on the 

eastern coast of Puerto Rico and on Culebra island in October 2006 (Inter. J. Acarol. 33:3-5, 

2007). While tracking the spread of the mite on coconut and banana plants, we observed that it is 

spreading faster through the southern part of the island than through the north side. Since June 

2007 the mite has been observed in the southwestern corner of the island and in the north 

extending about halfway across the northern coast of the island, about 100 and 50 km, 

respectively, from the original detection sites. Because the coconut palm is common in all coastal 

areas of the island, the occurrence of this susceptible host is probably not responsible for the 

miteôs pattern of distribution. The southern part of the island is markedly drier than the north side 

and this difference would likely affect natural enemies as well as the pest. Severe damage 

associated with high number of mites has been observed in coconut palms and in banana, which 

are the most common hosts found in the coastal areas. Mite infestations are killing young 

coconut palms, all of which may lead to a decrease in natural reseeding and consequently a 

decrease in palm densities in natural areas. Coconut palms around two years old have been found 

severely infested and appear to have had vigor and growth compromised.  Adult plants show 

twisted, drooping lower leaves and premature loss of young immature fruits. There is great 

variability in palm (species and varieties) and banana susceptibility to mite infestation. Complex 

groups of natural enemies have been observed attacking red palm mite colonies in the field, 

including predatory mites, thrips, ladybeetles, chrysopids, Diptera larvae (probably 

Cecidomyiidae), and fungi. First trials with acaricides were conducted in order to select products 

that could protect young nursery plants. 

 

Keywords: Invasive species, coconut, banana 
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APERÇU DES PRINCIPAUX RISQUES PHYTOSANITAIRES EN MARTINIQUE, ET 

DE LEURS CONS£QUENCES EN MATIĈRE DE LUTTE ET DôIMPACTS 

ENVIRONNEMENTAUX  

 

Jean Iotti et Philippe Terrieux, Direction de lôAgriculture et de la Forêt, 

Service de la Protection des Végétaux, MAP 

 

ABSTRACT:  The control of black weevil Cosmopolites sordidus and Yellow Sigatoka 

(Mycosphaerella musicola) has led to a critical environmental situation: soil pollution from 

organochloride and airborne chemical spraying, both of which are no more easily tolerated by 

the neighbouring population. Regulations, import control and field surveys aim at protecting 

banana production from mainly Black Sigatoka (Mycosphaerella musicola) and Moko disease 

(Ralstonia solanacearum. Race 2, Biovar 1). Their introduction could be a disaster. But 

importation of vitroplants (1 400 000-2 000 000 VP/year), which contribute to renewing the 

plantations and to limit ing the negative impact of nematodes, could be a dangerous pathway for 

alien viruses if not seriously controlled. An ad-hoc regulation allows their entry in Martinique 

and Guadeloupe with a severe quarantine control and guarantees the marketing of safe 

vitroplants. Parallel to these main concerns, hibiscus, cycas, avocados, coco, trees; and recently 

white cedar trees, have been infested by new invasive pests all of which demonstrates that the 

risk is quite high in the Caribbean Islands despite the measures that are deployed in Martinique 

and Guadeloupe for plant health control. 

 

Keywords: Banana, vitro plants, French West Indies, Plant Health Service 

 

Cas de la Banane 

 

Parmi les problèmes phytosanitaires auxquels la Martinique est confrontée, ceux touchant la 

production de banane sont doublement préoccupants. Ils sont au nombre de trois principaux 

ravageurs, le charançon noir (Cosmopolites sordidus), la cercosporiose jaune (Mycosphaerella 

musicola), plus un ensemble de nématodes pathogènes. 

Dôune part ils repr®sentent un facteur important de diminution du rendement, de la qualité des 

r®coltes, et de la long®vit® des plantations, constituant un enjeu vital pour la survie dôune 

spéculation menacée sur les marchés mondiaux 

Dôautre part les nombreux traitements pesticides ont pos® et posent de nombreux probl¯mes de 

santé des travailleurs, de qualité des aliments, ou environnementaux Parmi les plus importants, il 

faut citer: 

- Pour les insectes:  

Lôutilisation contre Cosmopolites sordidus de plus de 300 tonnes dôune mati¯re active de la 

famille des organochlorés, la chlordécone, épandue en 20 années sur près de 15 000 ha, a conduit 

à une pollution importante et persistante des terres, des rivières et des nappes phréatiques des 

zones bananières. La flore, les cultures, la faune sauvage y compris marine littorale, et le bétail 

sont contaminés à des degrés très variables, sans que des effets ou symptômes aient pu être mis 

en évidence. La population humaine est aussi imprégnée par cette molécule qui présente des 
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caractéristiques de bio-accumulation. De nombreuses études épidémiologiques ont été lancées, 

afin de rechercher les éventuels effets sur la santé. Ce sujet inquiète depuis plusieurs années 

lôopinion publique, qui a re­u beaucoup dôinformations contradictoires et non fond®es sur les 

conséquences éventuelles de cette pollution avérée. Il nôexiste plus dôinsecticides sp®cifiques 

autorisés contre cet insecte. Seuls deux nématicides, le Cadusaphos et le Fosthiazate demeurent  

homologués pour le contrôle du charançon, mais avec une efficacité insuffisante. 

La lutte se fait par piégeage de masse ¨ partir dôune hormone de synth¯se, la sordidine, 

provoquant lôagr®gation dôadultes de charan­ons attir®s dans des pi¯ges (16/ha) o½ ils se noient. 

La destruction totale des plantations après le cyclone DEAN fait craindre une recrudescence de 

ce ravageur, la consigne a été donnée de réduire les pseudo-troncs de bananiers cyclonés en 

petits d®bris dont la d®composition rapide nôoffrira pas de possibilit®, sur plusieurs semaines, 

dôhabitat et de nourriture pour Cosmopolites. Un monitoring par piégeage et comptage en 

sacrifiant quelques souches donnera les seuils dôintervention chimique, quôil faudra limiter le 

plus possible ®tant donn® les dangers environnementaux et surtout lôimage n®gative v®hicul®e 

par la banane ¨ cause de lôaffaire ç chlordécone ». 

Par ailleurs, de nombreux insectes, comme les thrips ou les cochenilles, ne peuvent être 

combattus en lôabsence de produits phytosanitaires homologu®s, ce qui peut conduire ¨ des 

utilisations illégales de produits prohibés sur banane. 

- Pour les maladies cryptogamiques:  

Pour lutter efficacement contre la plus importante maladie cryptogamique touchant la banane, 

(Mycosphaerella musicola), des traitements aériens sont nécessaires. La lutte contre 

Mycosphaerella musicola est obligatoire, sôagissant dôun organisme déclaré « de quarantaine » 

par le minist¯re de lôAgriculture. La profession sôest dot®e dôune structure, la SICA TG, qui 

r®alise le monitoring de lô®volution de la maladie sur lôensemble des plantations et d®clenche les 

traitements par hélicoptère ou par avion auprès de deux sociétés sous-traitantes. 

Les traitements fongicides aériens utilisent deux matières actives de la famille des triazoles, seuls 

fongicides encore homologu®s, et de lôhuile paraffinique. Le financement est assuré par un 

prélèvement à la tonne de banane produite. 

La loi sur les traitements a®riens de 2004, interdit lô®pandage de produits phytosanitaires ¨ moins 

de 50 m¯tres des habitations, jardins, cours dôeau et autres cultures, et par vent de plus de 19 

km/h. Un tiers des surfaces en banane ne devrait donc plus théoriquement être traité, ou bien par 

pulv®risation ¨ dos. Par ailleurs, ¨ cause de la grande imbrication en Martinique de lôhabitat rural 

et des plantations, ce type de traitement est de plus en plus mal accepté par la population 

riveraine des bananeraies, du fait des gènes occasionnées.  

Lôhypoth¯se dôune attaque prochaine de la cercosporiose noire (Mycosphaerella musicola) qui 

progresse dans lôarc Antillais au Nord et au Sud de la Martinique est extr°mement pr®occupante 

car, pour les raisons invoquées ci-dessus, les traitements hebdomadaires qui seraient nécessaires 

seraient impossibles à réaliser. Le Service de la Protection des Végétaux, en collaboration avec la 

Fédération Régionale de Défense contre les Organismes Nuisibles, la FREDON, sôest engag® 

dans un programme de monitoring spécifique. Sous la houlette scientifique et le conseil du 

CIRAD, un réseau dense de parcelles témoins de banane plantain va être suivi mensuellement, et 

des prélèvements de feuilles de banane Cavendish présentant des symptômes de cercosporiose 

analysés par examen microscopique et test moléculaires PCR. 
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- Contre les nématodes:  

Le recours à des plantations de parcelles après jachères à partir de vitroplants indemnes de 

nématodes a permis de réduire de mani¯re tr¯s importante lôimpact de ces ravageurs, et de 

retarder de deux ou trois ans lôutilisation de n®maticides. Le déclenchement de ces traitements 

est raisonné grâce à des analyses de sols réalisées par le CIRAD/IRD pour les planteurs. La 

consommation de nématicides a ainsi été considérablement réduite. Les nématicides homologués 

disponibles ne sont plus quôau nombre de trois, bient¹t deux, et leur utilisation tr¯s encadr®e (1 

seule application/an, d®lai avant r®colte important). Par le pass®, lôAldicarbe avait été interdit 

pour cause de dangers importants pour les applicateurs.  

La réglementation française spécifique à la Martinique et à la Guadeloupe interdit toute 

introduction de Musa sp, y compris les fruits pour la plupart des origines (Guadeloupe et 

Dominique seuls admis). Par dérogation, et grâce à une procédure drastique de quarantaine et de 

contr¹le en amont et ¨ lôarriv®e, des vitroplants sont import®s et permettent aux planteurs de 

disposer de 1 à 2 millions de plants issus de vitroplants par an. Le contrôle exercé par le SPV 

porte sur trois virus, le CMV, le BBTV, le BBrMV et sur la souche Moko de la bactérie 

Ralstonia solanacearum, tous organismes de quarantaine réglementés. 

Après plusieurs années sans incident, la détection en serre de quarantaine, à la Martinique et à la 

Guadeloupe, de nombreux plants infestés par le BBrMV a conduit à la destruction de près de 600 

000 plants avant leur commercialisation. Un plan de surveillance de grande envergure (5000 

prélèvements représentant 3% des exploitations bananières) a prouvé que la Martinique était 

indemne sur son territoire. Un plan identique est lancé en Guadeloupe. 

Cet ®pisode d®montre lôimportance dôun suivi sans faille de ce type de mat®riel de multiplication 

importé, qui peut être la porte ouverte à de nouveaux ravageurs, et à leur dissémination rapide. 

Quelques invasions récentes 

Elles touchent surtout des plantes communes, cultiv®es ¨ des fins agricoles ou dôagr®ment. Un 

cas concerne la forêt. 

Sans impact v®ritable sur lô®conomie de lô´le, ces invasions visibles constituent un sujet 

dôinqui®tude pour les administrations en charge de la pr®servation des richesses naturelles ainsi 

que pour les particuliers conscients du risque que représentent les bio-ravageurs nouvellement 

introduits sur un territoire insulaire. 

Il sôagit des organismes nuisibles suivants:  

Cochenille rose de l'hibiscus: Maconellicoccus hirsutus (Green) - des tentatives de contrôle par 

le biais de coccinelles prédatrices n'ont pas donné de résultats significatifs. 

Tigre de l'avocatier: Pseudacysta perseae - attaques cycliques pouvant entraîner une baisse très 

importante des récoltes. 

Acarien rouge du cocotier: Raoiellia indica - signalé par le Docteur Etienne de l'INRA et 

constaté en de nombreux points de la Martinique par la FREDON, sur cocotier et palmacae 

divers; les dégâts observés sont encore insignifiants mais un programme de surveillance est en 

route (SPV-FREDON). 
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Cochenille des cycas: Aulacaspis yasumastui - très vives attaques au cours du 2ème semestre 

2006 allant jusqu'à entraîner la nécessité de destruction des plantes touchées. Beaucoup de 

jardins de particuliers et publics sont touchés. 

Thrips du poirier pays (Tabebuia pallida): un holopothrips (il s'agit d'un genre néotropical) de 

la famille des phaleothripidae - premières infestations en Martinique au cours du 1er semestre 

2007, dissémination très rapide et dégâts importants sur les jeunes pousses. Des infestations nous 

ont été signalées en Dominique au début de l'année 2006 et en 2002 à Miami. 
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LOS INSECTOS INVASORES DE COSTA RICA 

 

Paul Hanson, Escuela de Biología, Universidad de Costa Rica 

 

RESUMEN: Se han registrado más de 300 especies de insectos invasores en el país, pero el número 

actual es mucho más alto. Muchas de estas especies tienen una distribución cosmopolita, aunque se 

desconoce su lugar de origen y a veces no existe una confirmación de su presencia en Costa Rica. En 

la mayoría de los casos es probable que llegaran por accidente; las excepciones principales son las 

especies que tienen usos económicos, por ejemplo, la abeja de miel y unos parasitoides utilizados en el 

control biológico de plagas. Los vectores de dispersión más comunes son el suelo, los desechos 

humanos, la madera, los granos y otros productos almacenados, otros animales, y las plantas. Muchos 

de los insectos caseros son especies introducidas, por ejemplo, casi todas las cucarachas y muchas de 

las hormigas. Puesto que los piojos son tan específicos, casi todas las especies asociadas a las aves y 

mamíferos exóticos fueron introducidas junto con su hospedero. Se presenta la misma situación en el 

caso de muchos insectos que se alimentan de las plantas introducidas, aunque en este caso varias 

especies son generalistas, por ejemplo, los áfidos (es posible que 57 de las 65 especies sean exóticas) y 

los insectos escamas (48 especies introducidas). A menudo los parasitoides acompañaron a los 

insectos fitófagos; por ejemplo, al menos 30 parasitoides de escamas son exóticos y es probable que 

muchos de estos llegaran de manera accidental (aunque pueden ser benéficos en el control biológico). 

Aedes aegypti tiene mucho impacto en la salud por ser el vector del dengue; otras especies son plagas 

muy serias en la agricultura, por ejemplo, los áfidos, la broca del café, Plutella y la mosca 

mediterránea. Es probable que muchos insectos introducidos en Costa Rica no invaden el bosque 

primario (la subespecie africana de la abeja de miel es una excepción), pero se carece de 

investigaciones en este tema. Una vez que un insecto se establece en el país es muy difícil eliminarlo y 

la única opción es tratar de bajar su población. 

 

Palabras clave:  Especies invasoras, plagas 
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THE TAXONOMIC CRISI S IN AGRICULTURAL EXPORTS, AND WHAT TO DO 

ABOUT IT  

 

R. Wills Flowers, Florida A&M University, Tallahassee, Florida 

 

ABSTRACT: Recent concerns about food security and invasive species have led to new 

regulations on allowable insect contamination of imported agricultural products. Shipments are 

now screened not only for known pests of a crop, but for all potential pests and invasive species 

in the shipmentôs area of origin. In most cases, the responsibility for ensuring that an agricultural 

shipment is pest-free remains with the country of origin. Unfortunately, these more rigid 

requirements come at a time when the taxonomists ðessential for identifying organisms of any 

pest statusðare rapidly disappearing. In tropical countries, the potential insect contaminants of a 

shipment can, and often do, include un-described species. Several tools are available or in 

development, that can assist in pest identification. Expert identification systems, particularly 

LucidÊ, are now available for a number of economically important insect groups [e.g., scale 

insects (Coccoidea) and thrips (Thysanoptera), biocontrol weevils (Curculionidae)], and more are 

in development. On the more distant horizon, the Barcode of Life project has the potential to 

dramatically reduce the problems of identifying groups of insects lacking distinct morphological 

characters, or groups of cryptic species. National biodiversity inventories, such as Costa Rican 

inventory conducted by the Costa Rican National Biodiversity Institute (INBio), are essential for 

establishing baseline knowledge of a region's biota. Although these initiatives are promising, 

only a renewed commitment to funding training in taxonomy, and employing taxonomists, will 

avert a catastrophic loss of ability to identify and react to emerging pest problems. 

 

Keywords: Taxonomy, Lucid, pests 
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PROBLEMÁTICA COMERCIAL EN PIÑA POR DETECCIÓN DE SEMILLAS 

CONTAMINANTES DE ROTTBOELLIA COCHINCHINENSIS 

 

Benny García Fernández, Programa Nacional de Malezas, Ministerio de Agricultura y 

Ganadería, Costa Rica 

 

RESUMEN: La piña se ha exportado desde hace más de 30 años, siendo actualmente el segundo 

producto agrícola de exportación después del banano. Su destino principal es EE.UU. (60%), 

aunque una buena parte de la producción nacional se destina a Europa (40%).  El último censo 

realizado por el MAG, arrojó la cifra de 27.000 ha distribuidas en la Zona Atlántica, Zona Sur y 

principalmente en la Zona Norte, a pesar que ya se comienza a extender hacia la Zona Pacífico 

Central y Norte.  El mercado internacional está cubierto en el 70% por fruta producida en Costa 

Rica, siendo el volumen de exportación de aproximadamente 59 mil contenedores al año, lo que 

corresponde a 1000 millones de kg con un valor estimado de $360 millones.  Es tal el auge y 

reconocimiento de la piña costarricense a nivel mundial que otros mercados están interesados en 

adquirir esta fruta en nuestro país, tal es el caso de Nueva Zelanda, Japón y Sur América.  Desde 

finales del año 2005 se han reportado pérdidas de más de $5 millones, debido a devoluciones de 

contenedores de piña de los puertos de ingreso a los EE.UU.  Esta situación es provocada por la 

presencia de semillas de malezas contaminantes, especialmente por la presencia de una especie 

invasora como es el caso de la yerba caminadora, zacate invasor Rottboellia cochinchinensis, la 

cual es clasificada con el c·digo Bayer ñROOEXò, que se encuentra en la corona de piña en los 

embarques de piña.  A raíz de lo anterior el Servicio Fitosanitario del Estado realizó una primera 

etapa de diagnóstico a nivel nacional de 80 fincas productoras de piña que tenían áreas 

comprendidas desde 0.5 a 8,000 ha.  Se llevaron a cabo inspecciones fitosanitarias preliminares 

en las áreas críticas del proceso de producción para determinar las causas por las cuales R. 

cochinchinensis no se estaba controlando en forma eficaz en las diferentes áreas colidantes y de 

producción.  Una vez se escontraban las debilidades de control en la inspección fitosanitaria se 

realizaba una capacitación a productores o personal involucrado sobre cómo identificar la 

especie invasora, problemas detectados y las recomendaciones técnicas tendientes a minimizar la 

detección de las semillas de malezas de R. cochinchinensis.  En una segunda etapa se determinó 

la zona crítica, reflejando que la Zona Norte tenía una mayor proliferación de nuevas 

exploraciones de piña y poco conocimiento en el tipo de control de esta especie invasiva y en el 

perjuicio que le podría causar. En la tercera etapa el servicio de extensión agrícola de la zona 

norte fue capacitado en todas las especies de plantas o malezas que causaban problemas 

fitosanitario para los Estados Unidos.  Además, se capacitaron para dar a conocer y difundir la 

Directriz para el Manejo de Malezas de Importancia Económica y Cuarentenaria para la 

producción y exportación de piña, especialmente esta especie invasiva ROOEX.  Sin embargo, se 

ha determinado que muchas de las recomendaciones que se deben implementar para solventar 

este problema escapan del ámbito del MAG, por lo que se hace necesario coordinar acciones con 

otras instancias del Gobierno, tales como MINAE, MOPT y municipalidades, entre otras.  

 

Palabras clave:  Malezas, productos de exportación 

 



30 

 

Proceedings of the Caribbean Food Crops Society. 43:30-38. 2007 

 

EFFICACY OF BOTANIGARDÈ, TRICONÊ AND METARHIZIUM ANISOPLIAE 

TREATMENTS FOR THE CONTROL OF CHILLI THRIPS, SCIRTOTHRIPS 

DORSALIS HOOD (THYSANOPTER A: THRIPIDAE) IN THE GREENHOUSE  

 

Dakshina R. Seal, Waldemar Klassen and Catherine Sabines, Tropical Research and Education 

Center, University of Florida-IFAS, Homestead, Florida 33031, USA  

 

ABSTRACT. Scirtothrips dorsalis Hood is a significant pest of various vegetable, ornamental 

and fruit crops.  Its biology is little known and its management remains largely to be developed.  

On óJalapenoô pepper plants BotaniGardÈ ES (Beauveria bassiana) applied at 2 qt/100 U.S. gal 

(0.5 L/100 L) at weekly intervals significantly reduced mean numbers of S. dorsalis adults and 

larvae when compared with the nontreated control.  TriCon
TM 

(a blend of borax, orange oil and 

biodegradable surfactants) at 50 oz/100 U.S. gal (391 ml/100 L) also reduced S. dorsalis 

populations on pepper and cotton when compared with the nontreated control.  Metarhizium 

anisopliae (green muscardine fungus) at 29.0 oz/100 U.S. gal (227 ml/100 L) effectively 

reduced S. dorsalis adults on cotton. All treatments of M. anisopliae and B. bassiana 

significantly reduced populations of chilli thrips larvae, and were comparable to spinosad 

(Spintor®), which provides excellent control of S. dorsalis larvae. 

 

Keywords: Beauveria bassiana, Metarhizium anisopliae, Tricon, spinosad, pepper, chilli thrips, 

management 

 

INTRODUCTION  

 

The chilli thrips, Scirtothrips dorsalis Hood, detected in Miami, Florida in 2003 on 

Capsicum spp. from St. Vincent and the Grenadines, West Indies (Skarlinsky, 2003), was the 

first interception of this thrips at a U.S. port on a shipment originating in the Western 

Hemisphere.  This thrips was found established in the major agricultural districts of St. Lucia 

and St. Vincent (Ciomperlik and Seal, 2004).  In 2005, S. dorsalis was recorded on pepper and 

the óKnockoutô rose in retail garden centers in Florida and Texas, and collected in various 

commercial nurseries in Florida (Hodges et al., 2005).  In addition, S. dorsalis has been 

reported often on roses grown in home gardens in Florida, but only on the cultivar óKnockoutô.   

Scirtothrips dorsalis attacks a wide range of hosts belonging to 112 plant taxa.  It is an 

economic pest of various fruit, ornamental and vegetable crops in southern and eastern Asia, 

Africa and Oceania (Ananthakrishnan, 1993; CABI/EPPO, 1997; CABI, 2003). In India, it is 

abundant on chillies (Capsicum chinense Jacq.) (Ramakrishna Ayyr, 1932; Ramakrishna Ayyr 

and Subbiah, 1935) and in Thailand on the sacred lotus (Nelumbo nuciferae Gaertn.)  (Mound 

and Palmer, 1981) and on peanut (Arachis hypogaea L.), (Amin, 1979).  In Japan, S. dorsalis is 

a pest of tea and citrus (Kodomari, 1978).  Other economically important hosts of S. dorsalis, 

as listed by Venette and Davis (2004), are banana (Musa spp.), bean (Phaseolus spp.), cashew 

(Anacardium occidentale L.), castor (Ricinus communis L.), corn (Zea mays L.), citrus (Citrus 

spp.), cocoa (Theobroma cacao L.), cotton (Gossypium spp.), eggplant (Solanum melongena 

L.), grapes (Vitis vinifera L.), kiwifruit (Actinidia deliciosa C. F. Liang. & A. R. Ferguson), 

litchi (Litchi chinensis Sonn.), longan (Dimocarpus longan Lour.), mango (Mangifera indica 

http://en.wikipedia.org/wiki/Carolus_Linnaeus
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L.), melon (Cucumis spp.), onion (Allium cepa L.), passion fruit (Passiflora edulis Sims), peach 

(Prunus persica
 
L. Batsch), peanut (Arachis hypogaea L.), pepper (Capsicum spp.), poplar 

(Populus spp.), rose (Rosa chinensis Jacq.), soybean (Glycine max L.), strawberry (Fragaria 

virginiana Mill. ), sweet potato (Ipomoea batatas L.), tea [Camellia sinensis (L.) Kuntze], 

tobacco (Nicotiana spp.), tomato (Lycopersicon esculentum L.), and wild yam (Discorea spp.).   

The relative severity of attack by S. dorsalis on these many hosts has not been 

investigated. Scirtothrips dorsalis may feed on all the aboveground parts of the host plant, 

causing scarring, discoloration and deformities (Chang et al., 1995), although this pest strongly 

prefers meristems and other tender tissues. 

Scirtothrips dorsalis is a vector of various viral and bacterial diseases, including peanut 

bud necrosis virus, chlorotic fan spot virus of peanuts, and tomato spotted wilt virus (Amin et 

al., 1981; Mound and Palmer, 1981; Ananthakrishnan, 1993), although it may not be a major 

vector of the tomato spotted wilt virus (Zitter et al., 1989). 

Various studies have been conducted to manage this pest by using chemical 

insecticides, many of which are obsolete. Therefore, we evaluated the efficacy of spinosad, 

imidacloprid, chlorfenapyr, novaluron, abamectin, spiromesifen, cyfluthrin, methiocarb, and 

azadirachtin for their control of this pest on óScotch Bonnetô pepper in a study on St. Vincent 

(Seal et al., 2005, 2006).  Chlorfenapyr was the most effective in reducing the densities of S. 

dorsalis adults and larvae followed by spinosad and imidacloprid.  The performance of other 

insecticides in controlling S. dorsalis populations was inconsistent. Pyrethroid insecticides 

(Warrior®, Pounce®, Asana® and Baythroid®) did not provide control of S. dorsalis 

(unpublished data).  Dinotefuran, imidacloprid and thiamethoxam, which belong to the newest 

major class of insecticides, neonicotinoids, effectively controlled S. dorsalis on pepper 

(unpublished data). 

In the present study, we have evaluated the effectiveness of BotaniGard®, a Beauveria 

bassiana based product, Metarhizium anisopliae and TriCon
TM

 (a blend of borax, orange oil 

and biodegradable surfactants) in controlling chilli thrips. This information will have a 

significant impact on the development of a management program against chilli thrips.  Use of 

conventional chemicals in rotation with B. bassiana and Metarhizium anisopliae can be 

expected to delay the development of resistance in chilli thrips against any specific insecticide.     

  

MATERIALS AND METHODS  

 

Two studies were conducted to determine effectiveness of BotaniGard and TriCon in 

managing chilli thrips.  In the first study, óJalapenoô pepper (Capsicum annuum L.) was directly 

seeded 8 March 2007 into one-U.S.gal plastic pots containing Fafard 2 MIX (Canadian 

Formula; Conrad Fafard, Inc., Agawam, MA C1001-770) in a greenhouse in the Tropical 

Research and Education Center, Homestead, Florida.  The greenhouse was maintained at 78 

+5
o 

C, and 75 to 80% RH.  Plants were fertilized once a week by using commercial fertilizer 

20-20-20.  Plants were irrigated once every day with 10 oz (296 ml) tap water/plant.   

The five treatments used in this study are 1) Beauveria bassiana as BotaniGard® ES at 

2 qt/100 U.S. gal (0.5 L/100 L); BioWorks, Inc.; 2) BotaniGard® ES at 1 qt/100 U.S. gal (0.25 

L/100 L) in combination with TriConÊ (a blend of borax, orange oil and biodegradable 

surfactants) at 50 oz/100 U.S. gal (391 ml/100 L); BioWorks, Inc.; 3) TriConÊ at 100 oz/100 

gal (781 ml/100 L); 4) spinosad at 7.0 oz/a (512 ml/ha), SpinTor® 2SC, Dow AgroSciences 

LLC; and 5) a nontreated control (sprayed with water). Treatment plots consisted of 10 

http://en.wikipedia.org/wiki/John_Sims
http://en.wikipedia.org/wiki/Philip_Miller
http://en.wikipedia.org/wiki/Carolus_Linnaeus
http://en.wikipedia.org/wiki/Camellia_sinensis
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óJalapenoô pepper plants, arranged in a randomized complete block (RCB) design using four 

replications.   

Each treatment plot was surrounded by five cotton plants infested with chilli thrips to 

facilitate movement of thrips to the experimental óJalapenoô plants. Applications of various 

treatments was initiated when plants were 1 mo old, and were applied four times on 7, 14, 21 

and 28 April with a small hand-held sprayer delivering 70 gal/a (655 L/ha). Treatments were 

sprayed at 17.00 EST each day of application.  Evaluation of treatments was made 6 to 7 d after 

each application on 14, 21, 28 April and 8 May at 10.00 EST by carefully checking the whole 

plants for chilli thrips adults and larvae by using a 10X hand lens.  A pre-spray count of the 

chilli thrips population on óJalapenoô pepper was made at the initiation of the present study on 6 

April 2007.  

The second study was conducted on cotton (Gossypium hirsutum) seeded 9 March 2007 

and grown with the same cultural and management practices as described above.  Various 

treatments used in this study were exactly like those of the first study.  Treatments were applied 

one month after seeding. The third study was also conducted on cotton seeded 10 March 2007 

and grown with the same cultural practices. Treatments were applied 11 April 2007. 

Treatments evaluated in this study were 1) two rates of Metarhizium anisopliae at 15 and 29 

oz/100 U.S. gal (117 ml and 227 ml/100 L); Earth BioSciences, Fairfield, CT, USA; 2) 

BotaniGard® ES at 2 qt/100 U.S. gal (0.5 L/100 L); 3) BotaniGard® ES at 1 qt/100 U.S. gal 

(0.25 L/100 L) in combination with TriConÊ at 50 oz/100 U.S. gal (458 ml/100 L); 4) 

TriConÊ at 100 oz/100 U.S. gal (917 ml/100 L); 5) spinosad at 7.0 oz/a (512 ml/ha); and 6) a 

nontreated control. 

Statistical Analysis.  The data on the numbers of S. dorsalis adults and larvae were 

transformed by using the square-root of X + 0.25 before conducting the analysis of variance 

(SAS Institute, 1988).  The data were then analyzed by using software provided by Statistical 

Analysis System (release 6.03, SAS Institute Inc., Cary, NC; SAS Institute, 1988).  Means were 

separated by Duncanôs (1955) Multiple Range Test when significant (P < 0.05) values were 

found in the analysis of variance.   

 

RESULTS AND DISCUSSION 

 

In the first study, the abundance of chilli thrips populations was medium to high (Tables 

1 & 2, pre-spray count).  After the first application, BotaniGardÈ and TriConÊ significantly 

reduced chilli thrips adults on the first sampling date (14 April) as compared to the nontreated 

control (Table 1). After the second application, the mean number of adults/plant in 

BotaniGard®- and TriConÊ-treated plants did not differ from the mean number of adults per 

plant in the nontreated control on the second sampling date (21 April).  A similar result was 

observed after the third application on the third sampling date (28 April).  After the fourth 

application of all treatments, there were significantly fewer adults in the BotaniGard®- and 

TriConÊ-treated plants on the fourth sampling date (8 May) than in the nontreated control.  

BotaniGardÈ in combination with TriConÊ did not reduce chilli thrips adults on the fourth 

sampling date.  SpinTor® consistently reduced chilli thrips adults on all sampling dates when 

compared with the nontreated control. When means across the sampling dates were considered, 

all treatments significantly reduced chilli thrips adults when compared with the nontreated 

control. 
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All treatments significantly reduced the number of chilli thrips larvae on the first and 

second sampling dates when compared with the nontreated control (Table 2).  Mean numbers 

of larvae/plant increased after the second sampling date; and BotaniGard® and TriConÊ did 

not provide significant reduction of the chilli thrips larvae on the third and fourth sampling 

dates.  SpinTor® consistently reduced chilli thrips larvae on all sampling dates. When means 

across the sampling dates were considered, all treatments significantly reduced the chilli thrips 

larvae when compared with the nontreated control. 

When adults and larvae were combined, all treatments also significantly reduced chilli 

thrips populations in the first and second sampling dates when compared with the nontreated 

control (Table 3).  On the third sampling date, BotaniGard® and TriConÊ did not reduce the 

chilli thrips population when compared with the nontreated control.  On the fourth sampling 

date, BotaniGardÈ and BotaniGardÈ in combination with TriConÊ numerically reduced the 

chilli thrips populations, which were not significantly different from that of the nontreated 

control.  TriConÊ alone and SpinTorÈ significantly reduced the chilli thrips population. When 

means across the sampling dates were considered, all treatments significantly reduced the chilli 

thrips population on óJalapenoô pepper. 

In the second study with cotton, BotaniGard® alone reduced chilli thrips adults six days 

after the first application (Figure 1).  Adult populations remained significantly low on each 

sampling date.  BotaniGard® at 1 qt/100 U.S. gal (0.25 L/100 L) in combination with TriConÊ 

at 50 oz/100 U.S. gal (391 ml/100 L) performed better than BotaniGard® used alone in 

suppressing chilli thrips adults.  TriConÊ alone at the rate of 100 oz/100 U.S. gal (781 ml/100 

L) provided significant reduction of chilli thrips adults. SpinTor® provided significant 

reduction of chilli thrips adults on all sampling dates.  All treatments significantly reduced 

chilli thrips larvae on cotton (Figure 2).  Populations of larvae on cotton started increasing after 

the fourth week, when treatments were stopped.  In the third study, both rates of M. anisopliae 

significantly reduced the number of chilli thrips adults (Figure 3).  BotaniGard® alone or in 

combination with TriConÊ also significantly reduced chilli thrips adults.  Populations of adults 

increased on all treated plants after the termination of application of all treatments.  Chilli thrips 

larvae were significantly fewer on all treated plants than on the nontreated control plants 

(Figure 4).  

Overall, BotaniGard® and M. anisopliae reduced chilli thrips populations in all studies.  

These products will have a significant role in developing a management program against chilli 

thrips.  However, further studies need to be conducted in variable environmental conditions to 

determine how best to achieve efficient use of entomopathogenic fungi in controlling chilli 

thrips. 
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Table 1.  Mean numbers of S. dorsalis adults per plant of óJalapenoô pepper treated with 

BotaniGard®, TriConÊ and SpinTorÈ in a greenhouse study. 

 

          Pre-spray  

Sample   

----------------post spray sample------------- 

Treatments Rate/100 gal 6 Apr 14 Apr 21 Apr 28 Apr 8 May Mean 

Botani-Gard® 

ES 

2 qts 1.80 1.80b 1.80a 1.10a 0.90b 1.40b 

Botani-Gard® 

+ 

TriConÊ 

1 qt  

+ 

50 oz 

1.70 1.70b 1.70a 1.10a 1.20ab 1.43b 

TriConÊ 100 oz 1.80 1.80b 1.80a 1.65a 0.75b 1.50b 

 

SpinTor® 7.0 oz 2.60 0.05c 0.00b 0.00b 0.00c 0.01c 

 

Control - 2.70 2.75a 2.15a 1.85a 1.75a 2.12a 

 
Means within a column followed by a similar letter(s) do not differ significantly (P > 0.05; DMRT). 

 

Table 2.  Mean numbers of S. dorsalis larvae per plant of óJalapenoô pepper treated with 

BotaniGardÈ, TriConÊ and SpinTorÈ in a greenhouse study. 

 

   Pre-spray  

 Sample  

----------------post spray sample------------- 

Treatments Rate/100 

gal 

 6 Apr 14 Apr 21 Apr 28 Apr  8 May Mean 

Botani-

Gard® ES 

2 qts  9.25ab 1.25c 3.75b 16.70a 9.45a 7.79b 

Botani-

Gard® 

+ 

TriConÊ 

1 qt  

 

+ 

50 oz 

 10.00b 2.75b 3.65b 16.25a 9.35a 8.00bc 

TriConÊ 100 oz 12.00a 1.55bc 1.15d 13.00a 8.75a 6.11c 

 

SpinTor® 7.0 oz 11.15ab 0.05d 0.05c 0.05b 0.05b 0.05d 

 

Control - 12.40a 25.15a 19.05a 11.90a 11.65a 16.93a 

 

Means within a column followed by a similar letter(s) do not differ significantly (P >0.05; DMRT). 

 

 

 

 

 

 



36 

 

Table 3.  Mean numbers of S. dorsalis population (adults + larvae) per plant of óJalapenoô 

pepper treated with BotaniGardÈ, TriConÊ and SpinTor® in a greenhouse study. 

        

  

 Pre-spray  

Sample  

--------------Post spray sample----------------  

Treatments Rate/100 

gal 

6 Apr 14 Apr 21 Apr 28 Apr 8 May Mean 

Botani- 

Gard® 

2 qts 11.05c 3.05b 5.55b 17.80a 10.35ab 9.19bc 

 

Botani- 

Gard®+ 

TriConÊ 

1 qt 

 + 

50 oz 

11.70bc 4.45b 5.35b 17.35a 10.55ab 9.42b  

TriConÊ 100 oz 13.80ab 3.35b 2.95c 14.65a 9.50b 7.61c 

 

SpinTor® 7.0 oz 13.75ab 0.10c 0.05d 0.05b 0.05c 0.06d 

 

Control - 15.10a 27.90a 21.20a 13.75a 13.40a 19.06d 

 
Means within a column followed by a similar letter(s) do not differ significantly (P >0.05; DMRT). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Mean numbers of S. dorsalis adults/cotton plant treated with BotaniGard® (B. 

bassiana), TriConÊ (a blend of borax, orange oil and biodegradable surfactants); BotaniGard® 

+ TriConÊ; and SpinTorÈ (spinosad). Abbreviations: Bo, BotaniGard; BoT, BotaniGard + 

Tricon. BotaniGard is a preparation of Beauveria bassiana and Tricon is a blend of borax, 

orange oil and biodegradable surfactants. 
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Figure 2. Mean numbers of S. dorsalis larvae/cotton plant treated with BotaniGard® (B. 

bassiana), TriConÊ (a blend of borax, orange oil and biodegradable surfactants); BotaniGardÈ 

+ TriConÊ; and SpinTor® (spinosad). Abbreviations: Bo, BotaniGard; BoT, BotaniGard + 

Tricon.  BotaniGard is a preparation of Beauveria bassiana and Tricon is a blend of borax, 

orange oil and biodegradable surfactants. 
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Figure 3. Mean numbers of S. dorsalis adults/cotton plant treated with Metarhizium anisopliae 

at 15 and 29 oz/100 U.S. gal (117 ml and 227 ml/100 L), TriConÊ (a blend of borax, orange 

oil and biodegradable surfactants) and BotaniGard® (B. bassiana) + TriConÊ. Abbreviations: 

Bo, BotaniGard; BoT, BotaniGard + Tricon; Met. 15, Metarhizium anisopliae at 15 oz/100 

U.S. gal); Met. 29, Metarhizium anisopliae at 29 oz/100 U.S. gal. BotaniGard is a preparation 

of Beauveria bassiana and Tricon is a blend of borax, orange oil and biodegradable surfactants.  
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Figure 4. Mean numbers of S. dorsalis larvae/cotton plant treated with Metarhizium anisopliae 

at 15 and 29 oz/100 U.S. gal (117 ml and 227 ml/100 L), TriConÊ (a blend of borax, orange 

oil and biodegradable surfactants) and BotaniGard® (B. bassiana) + TriConÊ. Abbreviations: 

Bo, BotaniGard; BoT, BotaniGard + Tricon; Met. 15, Metarhizium anisopliae at 15 oz/100 

U.S. gal); Met. 29, Metarhizium anisopliae at 29 oz/100 U.S. gal. BotaniGard is a preparation 

of Beauveria bassiana and Tricon is a blend of borax, orange oil and biodegradable surfactants. 
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MANAGEMENT OF CHILLI THRIPS, SCIRTOTHRIPS DORSALIS HOOD 

(THYSANOPTERA: THRIPIDAE): EFFECTIVENESS OF NEONICOTINOIDS AND 

SPINOSYNS AND INEFFECTIVENESS OF PYRETHROIDS  

 

Dakshina R. Seal, Waldemar Klassen and Catherine Sabines, Tropical Research and Education 

Center, University of Florida-IFAS, Homestead, Florida 33031, USA 

 

ABSTRACT: The chilli thrips, Scirtothrips dorsalis Hood, is a newly introduced pest of fruits, 

ornamentals and vegetables. Currently, this pest is causing severe damage to landscape and 

bedding ornamentals in Florida. Growers are using various insecticides to control this pest 

without any prior knowledge about their effectiveness.  It is imperative to have knowledge based 

insecticidal management programs which may include the use of insecticides in order to avoid 

deleterious effects on natural enemies and other benign organisms.  In the present study, we 

investigated the effectiveness of neonicotinoid, spinosyn and pyrethroid insecticides applied in 

various formulations and with different methods.  Imidacloprid provided significant reduction of 

Scirtothrips dorsalis when applied as Admire® as a soil drench or when applied as Provado® to 

the foliage.  Thiamethoxam (Actara®) was more effective when used as a foliar application than 

when applied as a soil drench (as Platinum®).  Foliar application of dinotefuran (VenomÊ) 

provided significant reduction of S. dorsalis on pepper.  Acetamiprid (Assail®) applied to the 

foliage of pepper plants did not provide significant reduction of S. dorsalis in the present study. 

The spinosyns, spinosad (SpinTor®) and spinetoram (Radiant®), when applied to the foliage, 

were highly effective against S. dorsalis larvae and adults. Neither adult nor larval chilli thrips 

were substantially suppressed by any of the following pyrethroids: cyfluthrin (Baythroid®), zeta-

cypermethrin (Mustang®), cyhalothrin-lambda (Warrior®), or esfenvalerate (Asana® XL). This 

information has significant bearing on the efforts of the fruit, ornamental and vegetable 

industries to protect their crops from damage by S. dorsalis infestations.  Moreover, this 

information will enable growers to use neonicotinoid insecticides more selectively to avoid the 

decimation of populations of natural enemies.  

 

Keywords: Chilli thrips, neonicotinoids, spinosyns, pyrethroids, insecticides, pest management 

 

INTRODUCTION  

 

Scirtothrips dorsalis Hood is a pest of various vegetable, ornamental and fruit crops in 

southern and eastern Asia, Africa, and Oceania (Ananthakrishnan, 1993; CABI/EPPO, 1997; 

CAB, 2003).  Plants in more than 112 taxa are reported to be the hosts of S. dorsalis.  It is 

abundant on chillies in India (Ramakrishna Ayyar, 1932; Ramakrishna Ayyar and Subbiah, 

1935), on sacred lotus in Thailand (Mound and Palmer, 1981), and a serious pest of Arachis 

(Amin, 1979, 1980).  In Japan S. dorsalis is a pest of tea and citrus (Kodomari, 1978).  Venette 

and Davis (2004) provided a list of host crops that might suffer economic damage because of this 

pest. 

The Florida Nurserymen and Growers Association considers S. dorsalis as one of the 

thirteen most dangerous exotic pest threats of the industry (FNGA, 2003).  Venette and Davis 

(2004) projected the potential geographic distribution of S. dorsalis in North America to extend 
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from southern Florida to north of the Canadian boundary, as well as to Puerto Rico and the entire 

Caribbean region.  Scirtothrips dorsalis is a vector of various viral and bacterial diseases (Amin 

et al., 1981; Mound and Palmer, 1981; Ananthakrishnan, 1993).  

Various studies have been conducted to manage this pest using chemical insecticides 

many of which are obsolete. Therefore, we evaluated the efficacy of spinosad, imidacloprid, 

chlorfenapyr, novaluron, abamectin, spiromesifen, cyfluthrin, methiocarb, and azadirachtin for 

their control of this pest on óScotch Bonnetô pepper in a study on St. Vincent (Seal et al., 2005; 

2006a; 2006b).  Chlorfenapyr was the most effective in reducing the densities of S. dorsalis 

adults and larvae, followed by spinosad and imidacloprid.  The performance of other insecticides 

in controlling S. dorsalis populations was inconsistent. Pyrethroid insecticides (Warrior®, 

Pounce®, Asana® and Baythroid®) did not provide control of S. dorsalis (unpublished data).  

Dinotefuran, imidacloprid and thiamethoxam, which belong to the newest major class of 

insecticides, neonicotinoids, effectively controlled S. dorsalis on pepper (unpublished data). 

The objective of the current study is to develop an effective management program against 

S. dorsalis.  Specifically we studied effectiveness of various insecticides against S. dorsalis with 

an emphasis on those belonging to the neonicotinoid class.  

 

MATERIALS AND METHODS  

 

Five studies were conducted in 2007 to determine effectiveness of various insecticides. In 

the first study, óJalapenoô pepper (Capsicum annuum L.) was directly seeded on 4 April  2007 

into one-gallon plastic pots containing Fafard 2 Mix (Canadian Formula; Conrad Fafard, Inc., 

Agawam, MA C1001-770) in a greenhouse at the Tropical Research and Education Center, 

Homestead, FL 33031.  The greenhouse was maintained at 78 +5
o 

C, and 75ï80% RH.  Plants 

were fertilized once a week by using commercial fertilizer 20:20:20 plus micronutrients.  Plants 

were irrigated once every day delivering 10 oz of tap water/plant.  Insecticide treatments were 

initiated 24 April 2007. Treatments evaluated were 1) thiamethoxam [8.0 oz/a (585 ml/ha); 

Actara®; Syngenta Crop Protection, Inc.]; 2) imidacloprid [4.0 oz/a (293 ml/ha); Provado® 1.6 

F; Bayer CropScience]; 3) spinosad [7.0 oz/a (512 ml/ha); SpinTor®; Dow AgroSciences LLC] 

and 4) a nontreated control.  All treatments were applied on the foliage delivering 70 U.S. gal/a 

(655 L/ha) with a hand-held sprayer.  Treatments were applied on days 1 and 8 of each study, 

and at 24 h intervals all of the adult and larval chilli thrips on five randomly selected plants in 

each treatment were counted by using a 10X hand lens.   

The second study was conducted on cotton (Gossypium hirsutum L.), which was seeded 

12 April 2007 directly into a Fafard 2 MIX soil contained in 1-gal (U.S.) plastic pots. All 

practices for growing cotton were as described in the above study.  Insecticide treatments were 

initiated 30 April 2007. Various treatments evaluated in this study were the same as in the first 

study.  Plot design, methods of application and evaluation were the same as in the first study.   

The third study was conducted on óJalapenoô pepper, which was seeded 12 April 2007. 

Insecticide treatments were initiated 3 May 2007. Treatments evaluated were 1) spinetoram (7.0 

oz/a, Radiant® 120 SC, Dow AgroSciences); 2) spinosad [7.0 oz/a (512 ml/ha), SpinTor® 2SC, 

Dow AgroSciences LLC]; 3) dinotefuran [3.0 oz/a (219 ml/ha); VenomÊ; Valent USA 

Corporation]; and 4) a nontreated control.  All treatments were applied to the foliage at 70 U.S. 

gal/a (655 L/ha).  Plot design, methods of application and evaluation were the same as in the first 

study.   
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In the fourth study óJalapenoô pepper was seeded 4 May 2007 and grown following the 

cultural practices as described in the above study.  Insecticide treatments were initiated 26 May 

2007. Treatments evaluated were 1) imidacloprid [16.0 oz/a (1,170 ml/ha); Admire® 2F, Bayer 

CropScience]; 2) thiamethoxam [11.0 oz/a (805 ml/ha), Platinum®, Syngenta Crop Protection, 

Inc.]; 3) dinotefuran [3.0 oz (219 ml/ha), Venom® 20 SG, Valent U.S.A. Corporation 

Agricultural Products] and 4) a nontreated control. All treatments were applied as a soil drench 

delivering 100 gal of water/a (935 L/ha). All of the adult and larval chilli thrips on five randomly 

selected plants in each treatment were counted by using a hand lens at 10X at 24-h intervals.  

In the fifth study, óJalapenoô pepper plants were seeded 12 May 2007 and grown with the 

same cultural practices as described in the previous studies.  Insecticide treatments were initiated 

2 June 2007. Treatments evaluated were 1) cyfluthrin [3.0 oz/a (219 ml/ha), Baythroid®, Bayer 

CropScience]; 2) zeta-cypermethrin [4.0 oz/a (293 ml/ha), Mustang®, FMC Corporation]; 3) 

cyhalothrin-lambda [4.0 oz/a (293 ml/ha), Warrior®, Syngenta Crop Protection, Inc.]; 4) 

esfenvalerate [10.0 oz/a (731 ml/ha),  Asana® XL, DuPont Crop Protection]; 5) spinetoram [7.0 

oz/a (512 ml/ha),  RadiantÊ SC, Dow AgroSciences LLC]; and 6) a nontreated control. All 

treatments were applied on foliage delivering 70 gal/a (655 L/ha).  All of the adult and larval 

chilli thrips on five randomly selected plants in each treatment were counted by using a hand lens 

at 10X at 24-h intervals.  

Statistical Analysis.  The data on the numbers of S. dorsalis adults and larvae were 

transformed by using the square-root of X + 0.25 before conducting the analysis of variance 

(SAS Institute, 1988).  The data were then analyzed with software provided by Statistical 

Analysis System (release 6.03, SAS Institute Inc., Cary, NC; SAS Institute, 1988).  Means were 

separated by Duncanôs (1955) Multiple Range Test when significant (P < 0.05) values were 

found in the analysis of variance.   

 

RESULTS AND DISCUSSION 

 

In the first study on pepper, the neonicotinoid insecticides imidacloprid and 

thiamethoxam, all applied on the foliage, provided significant reduction of S. dorsalis when 

compared with the nontreated control (Figure 1).  Adult populations increased periodically in all 

treatments because of migration from the neighboring infested plants. Flight of S. dorsalis adults 

was frequently observed from mid-morning to early afternoon (Seal et al., 2008). Neonicotinoid 

insecticides and spinosad significantly reduced S. dorsalis larvae in this study (Figure 2).   

In the second study on cotton, neonicotinoid insecticides, applied to the foliage, 

performed as in the first study in controlling S. dorsalis adults and larvae (Figures 3 and 4).   

In the third study, dinotefuran (neonicotinoid insecticide) significantly reduced S. 

dorsalis adults and larvae on the treated foliage of óJalapenoô pepper (Figures 5 and 6), and the 

effectiveness of dinotefuran did not differ from that of spinosad and spinetoram.   

In the fourth study, imidacloprid and thiamethoxam applied as a soil drench significantly 

reduced S. dorsalis adults when compared with the nontreated control (Figure 7), but 

dinotefuran, also applied as a soil drench, suppressed S. dorsalis adults but not as strongly as 

imidacloprid and thiamethoxam. On the other hand soil application of dinotefuran did not 

provide significant control of S. dorsalis larvae (Figure 8), whereas soil application of 

imidacloprid and thiamethoxam significantly reduced S. dorsalis larvae.  In the fifth study, none 

of the pyrethroid insecticides reduced mean numbers of S. dorsalis adults or larvae on óJalapenoô 

pepper. In contrast spinetoram provided excellent reduction of adult chilli thrips and larvae.  In 
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another study, we found that the effect of the neonicotinoid insecticide acetamiprid [Assail® 30 

SG, United Phosphorus Inc. (Cerexagri-Nisso LLC)], applied to the foliage of pepper plants, did 

not differ from the nontreated control in the mean numbers of adult chilli thrips or larvae (data 

not provided).  

The spinosyns, spinosad (SpinTor®) and spinetoram (Radiant®), when applied to the 

foliage, were highly effective against S. dorsalis larvae and adults (Figures 1, 2, 3, 4, 5 and 6).  

Neither adult nor larval chilli thrips populations were substantially suppressed (Figure 9) by any 

of the following pyrethroids: cyfluthrin (Baythroid®), zeta-cypermethrin (Mustang®), 

cyhalothrin-lambda (Warrior®), and esfenvalerate (Asana® XL). 

In a previous study Seal et al. (2006) found that spinosad and chlorofenapyr provided 

significant control of adult and larval chilli thrips populations on pepper. Therefore, spinosad 

was used as a standard in the studies reported here. 

 

CONCLUSIONS 

 

The neonicotinoids thiamethoxam and imidacloprid are effective in controlling S. 

dorsalis populations when applied to the pepper and cotton foliage or to the root systems as a 

soil drench.  Dinotefuran, also a neonicotinoid, provided significant reduction of S. dorsalis 

adults and larvae when applied to the foliage.  When applied as a soil drench, dinotefuran was 

inconsistent in suppressing S. dorsalis populations.  Pyrethroid insecticides were not effective in 

controlling chilli thrips and should be excluded from management programs for the chilli thrips.  

Spinosyns, spinosad (SpinTor®) and spinetoram (Radiant®), when applied to pepper and cotton 

foliage, were highly effective against S. dorsalis larvae and adults. Use of effective 

neonicotinoids, applied either to the foliage or to the soil, in rotation with spinosad or spinetoram 

applied to the foliage, will provide effective and sound management of S. dorsalis, since such 

rotation of insecticides, which have very different modes of action, is likely to delay the 

development of resistance in S. dorsalis against these highly effective insecticides. 
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Figure 1 Mean numbers of S. dorsalis adults/óJalapenoô pepper plant treated twice with foliar 

applications of neonicotinoid insecticides: Actara, Provado® and SpinTor®. Treatments were 

applied on day 1 and day 8 and adult chilli thrips alive on the plants were counted at 24 h 

intervals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Mean numbers of S. dorsalis larvae/óJalapenoô pepper plant treated twice with foliar 

applications of neonicotinoid insecticides: Actara, Provado® and SpinTor®. Treatments were 

applied on day 1 and day 8 and larval chilli thrips alive on the plants were counted at 24 h 

intervals. 
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Figure 3. Mean numbers of S. dorsalis adults/cotton plant treated twice with foliar applications 

of neonicotinoid insecticides: Actara, Provado® and SpinTor®. Treatments were applied on day 

1 and day 8 and adult chilli thrips alive on the plants were counted at 24 h intervals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Mean numbers of S. dorsalis larvae/cotton plant treated twice with foliar applications 

of neonicotinoid insecticides: Actara, Provado® and SpinTor®. Treatments were applied on day 

1 and day 8 and larval chilli thrips alive on the plants were counted at 24 h intervals.  
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Figure 5. Mean numbers of S. dorsalis adults/óJalapenoô pepper plant treated twice with foliar 

applications of the neonicotinoid insecticides: spinosad (Spintor®), spinetoram (Radiant®) and 

dinotefuran (Venom®).  Treatments were applied on day 1 and day 8 and adult chilli thrips alive 

on the plants were counted at 24 h intervals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Mean numbers of S. dorsalis larvae/óJalapenoô pepper plant treated twice with foliar 

applications of the neonicotinoid insecticides: spinosad (Spintor®), spinetoram (Radiant®) and 

dinotefuran (Venom®).  Treatments were applied on day 1 and day 8 and larval chilli thrips alive 

on the plants were counted at 24 h intervals.  
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Figure 7. Mean numbers of S. dorsalis adults/pepper plant treated with neonicotinoid 

insecticides, imidacloprid (Admire®), thiamethoxam (Platinum®) and dinotefuran (Venom®), 

applied as a soil drench. Adult chilli thrips alive on the plants were counted at 24 h intervals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Mean numbers of S. dorsalis larvae/pepper plant of treated with neonicotinoid 

insecticides, imidacloprid (Admire®), thiamethoxam (Platinum®) and dinotefuran (Venom®),  

applied as a soil drench. Larval chilli thrips alive on the plants were counted at 24 h intervals. 
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Figure  9. Mean numbers of chilli thrips larvae and adults on óJalapenoô peppers treated  

with various pyrethroids and spinosad, a spinosyn insecticide. 
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APHIS CARIBBEAN SAFEGUARDING INITIATIVE: EMERGING SAFEGUARDING 

CHALLENGES IN A SHIFTING TRADE ENVIRONMENT   
 

Robert Balaam, USDA APHIS PPQ, Florida  

 

ABSTRACT: The USDA clearly recognizes that the Greater Caribbean Region poses a unique 

pathway for the spread of invasive species.  The multicultural diversity of the regionôs 

population, the diversity of tropical agricultural commodities sought the world over, the 

attractiveness of the regionôs beautiful climate and tropical environment to tourists, and the 

havoc caused by climatic events such as tropical storms and hurricanes that frequently move 

through this region are all means by which invasive species can move into and out of the 

Caribbean Region. Without effective regional and national safeguarding systems, we are all at 

risk from the dangers caused by such invasive species.  For this reason, the USDA Animal and 

Plant Health Inspection Service (APHIS) has formed a Caribbean Safeguarding Initiative (CSI) 

to work cooperatively within the Greater Caribbean Region to target and reduce the risk of plant 

pests establishing in the United States through the Florida pathway.  This initiative focuses on 

several activities to meet that end.  Included in those activities are pest mitigation programs, pest 

detection programs, risk identification at ports of entry, implementation of risk notification 

systems, system approaches, and capacity building. 

 

Keywords:  Invasive species, Caribbean region 
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IMPACTO ECONÓMICO DEL PROYECTO DE  ADOPCIÓN DEL BENEFICIADO 

ECOLÓGICO DE CAFÉ EN PUERTO RICO  

 

Carmen I. Álamo y Francisco M. Monroig, Colegio de Ciencias Agrícolas, Recinto Universitario 

de Mayagüez, Universidad de Puerto Rico 

 

RESUMEN: La adopción del beneficiado ecológico de café en Puerto Rico se ha intensificado 

desde el 2004 al presente.  Uno de los factores que ha acelerado la adopción es  la implantación 

del proyecto interagencial ATBECOL, el cual incentiva la adquisición de los beneficiados 

ecológicos.  A finales del 2006 se identificaron 54 beneficiadores de café, 61% del total, 

participando del proyecto ATBECOL.  Se realizó un censo entre los beneficiadores participantes 

del proyecto con el objetivo de recopilar información para estimar el impacto económico de la 

adopción de la tecnología ecológica.  El perfil de los beneficiadores, el repago a la inversión, los 

cambios en la ganancia y en la calidad del producto fueron estimados. 
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ENTRE MAXIMIZACIÓN DEL INGRESO Y MINIMIZACIÓN DE LOS RIESGOS: 

OPORTUNIDADES DE MERCADO Y DECISIÓN ESTRATÉGICAS DE LOS 

AGRICULTORES EN GUADALUPE (A NTILLAS FRANCESAS)  

 

Jean-Louis Diman y Francois Causeret, INRA, Guadalupe 

 

RESUMEN: La agricultura en las Antillas Francesas, como en muchos otros países del Caribe, 

se desempeñó a lo largo de los últimos siglos a base de la exportación de productos tropicales 

brutos o con poca transformación hacia la metrópolis. En Guadalupe como en Martinica, la 

mayor parte de las fincas mantienen un rubro mayor con destino a la agroexportación. No 

obstante, desde hace algunos años, productores tratan de irse hacia el mercado interior que 

parece ser una verdadera alternativa mientras el mercado europeo se va liberalizando 

paulatinamente, especialmente para el banano y el azúcar. La dificultad del mercado interior en 

nuestras islas está en la poca visibilidad que le corresponde hasta la fecha, y en la poca 

estructuración histórica y presente del sector productivo agropecuario para lograr imponerse allí. 

Además, la mayor parte del apoyo financiero de origen público está dirigido a los rubros 

agroexportados ya dominantes en el paisaje agropecuario guadalupano. Sin embargo, trabajos 

realizados en el INRA-URAPC enseñan el valor agregado potencial que se puede realizar gracias 

a los rubros alimentarios con destino al mercado y al consumo internos. Estos trabajos ponen 

también de manifiesto los riesgos consecutivos a la comercialización en el mercado local, el cual 

se desenvuelve desde hace varios años a base de un suministro principalmente importado. Esta 

situación explica en parte por qué la producción de rubros alimentarios para el consumo local se 

mantiene a menudo en un segundo plano en los sistemas de producción agropecuaria 

implementados por los agricultores a pesar de la competencia internacional que va creciendo en 

los mercados donde se elabora tradicionalmente la esencia del ingreso de los productores de 

Guadalupe. 
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VÍAS DE COMERCIALIZACIÓN Y ESTRATEGIAS DE AGRICULTORES EN EL 

NORTE DE LA "GRANDE -TERRE" (GUADALUPE, ANTILLAS FRANCESAS)  

 

Raymond Coudoux, Jean-Louis Diman, Jacques Ripoche, Sylvain Vragar y Catherine Lordinot, 

ARECA, Guadalupe 

 

RESUMEN: El problema de la comercialización de los productos agrícolas, más allá de 

estructuración de las ramas agrícolas, aparece como un freno importante al desarrollo de la 

agricultura guadalupana. Se trató de entender en este contexto lo que determina las estrategias 

implementadas por los agricultores para valorar y comercializar sus viandas y hortalizas. A 

través de las encuestas llevadas con productores del Norte de la "Grande-Terre" se identificaron 

distintas vías de comercialización. Luego, se caracterizaron diferentes tipos de fincas 

agropecuarias produciendo viandas y (o) hortalizas según sus estrategias de comercialización. 

Cuatro tipos de agricultores fueron así descritos respecto a sus prioridades en término de vía de 

comercialización y de los medios de producción de que disponen para ello (área cultivable, 

maquinaria, fuerza laboralé). Los agricultores tradicionalistas privilegian la venta directa al 

consumidor. Los productores potentes se dedican a la venta a pequeñas tiendas especializadas, 

supermercados y organizaciones de productores. Los agricultores experimentados priorizan la 

venta en el mercado mayorista de Bergevin. Por último, los agricultores prudentes prefieren la 

venta a intermediarios de los agromercados. Parece ser que ninguna de las vías da una 

satisfacción total y la tendencia general es una combinación de varias vías de venta para repartir 

los riesgos multiplicando las oportunidades. Todos los agricultores entrevistados manifestaron 

interés por las propuestas estructurantes que se les sugirieron (concepción de un mercado 

itinerante, suministro de una cocina central para comedores infantiles). No obstante, quedan 

interrogantes en cuanto a la forma de colaboración que emprenderá la comunidad de municipios 

del Norte de la  "Grande-Terre" para concretar estos proyectos. 
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ESTRATEGIAS DE PRODUCTORES VS DEMANDA DE CONSUMIDORES: 

ELEMENTOS PARA UNA ORGANIZACIÓN DEL MERCADEO DE PRODUCTORES 

DE ÑAME (DIOSCOREA SP.) DE GUADALUPE (ANTILLAS FRANCESAS)  

 

Jean-Louis Diman, Jacques Louisor y Jean-Charles Merlo, ARECA, Guadalupe 

 

RESUMEN: En Guadalupe, el ñame constituye, tanto por las áreas sembradas como por los 

volúmenes comercializados o por el número de agricultores involucrados, el primer cultivo con 

destino al mercado interior. El consumo de esta familia de tubérculos que se desempeñó desde 

hace tiempo a base de una producción local, se suministra hoy en parte por la importación. 

Diferentes crisis fitosanitarias suelen explicar en parte por qué el déficit de producción local se 

incrementó al transcurrir las últimas décadas. Sin embargo, la ausencia de una organización 

profesional de productores que domine la evolución de la demanda, del mercado y en particular 

de los precios, contribuyó también a la situación actual. Se inició un estudio para conocer mejor 

el aval del sector del ñame, tanto desde el punto de vista de los consumidores como del punto de 

vista de las estrategias de comercialización implementadas por los productores. Este estudio 

evidencia por una parte, la diversidad de las estrategias de los agricultores en términos de 

comercialización y por ende de producción de ñame. Por otra parte, la demanda de los 

consumidores de Guadalupe se caracterizó en términos cualitativos y cuantitativos, de temporada 

y de precios relativa a los alimentos de substitución disponibles en el mercado. El objetivo final 

es proporcionar elementos e indicadores para una política de mercadeo eficiente que permita a 

unos productores organizados desenvolverse partiendo del mercado interior.  
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MARKETING TRENDS, CHALLENGES AND OPPORTUNITIES IN THE FRESH -CUT 

PRODUCE INDUSTRY IN TRINIDAD  

 

Mootoo, G. Henry, R. Mamchan, and L. Harrynanan, Ministry of Agriculture, Trinidad and 

Tobago 

 

ABSTRACT: Based on a survey of 294 food service establishments located across 15 sites, this 

paper reports on the fresh-cut produce industry in Trinidad. Of the four categories of 

establishments surveyed (viz., supermarkets, wayside stalls, restaurants and open-markets stalls) 

supermarkets had the highest frequency and widest range of fresh-cut products, whereas open-

market stalls had the lowest frequency and most limited range of fresh-cut products for sale. 

Alongside the challenges which face the industry in Trinidad (including raw material 

procurement, size and scale of operation, technology levels adopted, quality and food safety 

assurance) there also exist promising opportunities to encourage the expansion and development 

of this fledging industry. These opportunities include improved grower-supplier relations, 

research and development, adoption of improved technological and quality assurance systems 

and product promotion. The retail price differential between whole produce and the fresh-cut 

product derivatives were reflective of the value added along the fresh-cut supply chain, and is 

indicative of high profitability for entrepreneurs. 
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ECO-NEGOCIOS AGRÍCOLAS ON -LINE : SOLUCIÓN PARA EL DESARROLLO DE 

LA PEQUEÑA EMPRESA DE MERCADEO Y PROCESAMIENTO DE BANANOS Y 

PLÁTANOS 

 

Franklin E. Rosales, Charles Staver, Eduardo J. Delgado, Jason Donovan y Francisco Parrado, 

Bioversity-Costa Rica 

 

RESUMEN: El posicionamiento de eco-empresas en los mercados especializados se basa en la 

provisión de productos de calidad en volúmenes suficientes a precios competitivos. Para 

insertarse exitosamente en cadenas de valor y establecer relaciones con otros actores de la 

cadena, las eco-empresas precisan mayores capacidades gerenciales técnicas. Es así que 

Bioversity International (antes INIBAP-IPGRI) y el Centro para la Competitividad de Eco-

empresas (CeCoEco) unieron sus conocimientos y fortalezas para desarrollar una página de 

Internet para colocar a la disposición de los productores y micro-empresarios del sector Banano y 

Plátano el Módulo EcoProductos. El Módulo Banano y Plátano presenta información oportuna 

que facilita el incremento de las capacidades financieras, técnicas y empresariales de los actores 

que participan en las cadenas de valor de bananos y plátanos. Este módulo se enfoca en los tipos 

de producto orgánico, comercio justo y amigable, que a menudo presentan mayores 

oportunidades para las empresas rurales de pequeños productores en los mercados 

internacionales. Eco-negocios agrícola presta los servicios on-line de directorio de empresas 

rurales, directorio de servicios, información primaria y secundaria en precios y tendencia de 

mercados, información científica, guías metodológicas, librería virtual en español e inglés, 

eventos de capacitación; todo en una cobertura que incluye América Latina, US y UCE. 
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TEACHING AGRONOMY FOR THE INNOVATION AND ENTREPREN EURSHIP 

 

Werner Rodríguez, Guillermo Vargas, Ileana Alfaro, Dennis Mora, Alfredo Durán, Carlos 

Loría, Walter Barrantes, Carlos Saborío, Enrique Montenegro, Leonardo Rivera, Franklin 

Herrera and Luis Jiménez, School of Agronomy, University of Costa Rica 

 

ABSTRACT: Considering all economical connections, the agricultural sector of Costa Rica is 

producing 30% of the gross domestic product. Free trade agreements are reinforcing the need to 

teach agronomy in a new way. Current students will be facing a more competitive world as 

future professionals. Agronomists must be able to design and carry out successful business plans 

including innovation, high added value, food safety and social responsibility. Therefore, 

universities must improve the entrepreneurial skills of their students. How can the academic 

program achieve this new objective? The School of Agronomy at the Universidad de Costa Rica 

is facing this challenge by creating an ñecosystemò for the use of ideas coming from research 

efforts and transforming ideas into business plans. Agribusiness faculty members simulate a 

corporation formed by different enterprises integrated by senior year student work groups. Ideas 

of students must be presented to the corporation in order to be financed by the university. Each 

project should be sound in terms of economic, environmental and technical criteria. Faculty 

members will monitor every productive process from seed to market. Students can get advice but 

they are free to adopt their own decisions. This experience is also helpful in terms of curriculum 

improvement because the students will be able to identify strengths and weaknesses of their 

previous academic formation.  This feedback will be valuable.  Research is also benefited by the 

opportunity to test technological improvements on an economic scale.  A small proportion of the 

studentsô projects could be incubated as enterprises by the same students, a further goal of this 

effort. 
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ANÁLISIS DE LA COMPETIT IVIDAD Y SOSTENIBILIDAD DE AGROCADENAS NO 

TRADICIONALES Y CON  POTENCIAL DE DESARROLLO: EL CASO DE LA  

PITAHAYA  

 

Manuel Enrique García Barquero, Universidad de Costa Rica 

 

RESUMEN: Los productos agrícolas tradicionales de exportación se debaten hoy día ante una 

fuerte competencia, debiendo buscarse nuevos y diferentes esquemas de producción y 

comercialización. Por tanto, la identificación de productos no-tradicionales con potencial de 

desarrollo se convierte en una tarea fundamental para el desarrollo sostenible del sector 

agropecuario. Las agrocadenas en términos generales han variado considerablemente su esquema 

tradicional de comportamiento entre los diferentes actores que participan, desde su fase primaria, 

el procesamiento como mecanismo para dar valor agregado a esta producción primaria, la 

comercialización, las nuevas estrategias de producción sostenible (sean estas orgánicas o 

conservacionistas), la oferta de diversos servicios (asistencia técnica, crédito) y la innovación. 

Sin embargo, el esquema, las implicaciones y los retos en el caso de la pitahaya aún no se 

conocen, es por esto que se hace necesario profundizar acerca de estas nuevas estrategias de 

producción-comercialización, en donde no solamente se tiene como objetivo la maximización de 

los beneficios, sino también se consideran los componentes productivos, ambiental y social como 

nuevos elementos esenciales en la toma de decisiones. La agrocadena de la pitahaya se presenta 

como una opción para fortalecer a los pequeños productores de zonas con limitantes 

agroecológicas, especialmente debidas a la carencia del recurso hídrico, siendo especialmente 

importante en Costa Rica en las provincias de Guanacaste (Liberia, Cañas, La Cruz, Santa Cruz y 

Nicoya), en Puntarenas (Miramar) y en Nicaragua en el Departamento de Carazo (San Ignacio y 

San Marcos).  Se hace necesario por tanto determinar el efecto directo que tienen los nuevos 

insumos agrícolas y las prácticas innovadoras de producción que se están utilizando bajo el 

concepto de cadena, esto es, que dichos insumos y prácticas son parte fundamental de la 

agrocadena y por tanto influyen directamente en el producto final. 
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DESARROLLO DE UN SISTEMA PARA CUANTIFICAR Y ANALIZAR LA 

COMPETITIVIDAD TÉCNICA DE LAS EMPRESAS EXPORTADORAS  

 

Alfredo Durán Quirós, María Isabel González Lutz y Dennis Mora Acedo, Universidad de Costa 

Rica 

 

RESUMEN: Dentro de la apertura de mercados, el agroecosistema - empresa ahora debe regirse 

por metas que busquen en forma simultánea la maximización de la producción, con el mínimo 

costo social, ambiental y económico.  Esta maximización se debe alcanzar mediante una 

estructura de producción que le permita mantenerse dentro de estrictos estándares de calidad e 

inocuidad, pero sin perder la flexibilidad necesaria para ser capaz de evolucionar en forma 

constante, como requisito para garantizar su sostenibilidad en un mercado dinámico y cambiante.  

Las exportaciones de productos agrícolas frescos en Costa Rica han cumplido con sus metas de 

productividad, pero con costos muy altos, como consecuencia de un uso exagerado de insumos y 

de ausencia de sistemas de evaluación de desempeño. Además, no se ha logrado la consistencia 

necesaria para garantizar siempre la misma calidad de producto. Pese a que se han alcanzado 

buenos niveles de productividad, la situación descrita limita la competitividad del sector 

exportador costarricense.  Se diseñó e implementó un procedimiento para cuantificar y analizar 

la competitividad técnica de empresas productoras y exportadoras de productos agrícolas frescos. 

Se aplicó una encuesta a una muestra no aleatoria de empresas productoras y exportadoras para 

recopilar información sobre el sistema de producción dentro de los tres componentes de la 

competitividad, las cuatro fuerzas del mercado y los elementos de un agroecosistema. Se obtuvo 

una buena confiabilidad del instrumento (alfa de Chronbach de 0.95). Se identificaron doce 

constructos y para cada uno de ellos se aplicó un análisis de factores que identificó los factores 

que lo conforman y el peso de cada variable sobre el factor. El índice de competitividad técnica 

(ICTE) construido con base en los resultados anteriores es comparable con la percepción global 

de éxito de expertos, permite comparar entre empresas, analizar fortalezas y debilidades de 

actividades de producción y exportación e identificar actividades de baja o alta competitividad y 

sus posibles causas. 
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NUCLEOTIDE SUBSTITUTIONS IN THE REGULATORY AND CATALYTIC 

SUBUNITS OF BOVINE µ-CALPAIN ASSOCIATED WITH BODY GROWTH AND 

WEIGHTS OF INDIVIDUAL CARCASS COMPONENTS  

 

Jonael H. Bosques, Melvin Pagán, Américo Casas and Danilo Cianzio, Animal Science 

Department, University of Puerto Rico, Mayaguez Campus 

 

ABSTRACT: The association of a CytosineăĄGuanine transversion in the µ-Calpain 

regulatory subunit (CAPN1-316) and a CytosineăĄThymine transition in its catalytic subunit 

(CAPN1-4751) with growth and carcass traits were evaluated in Senepol, Charolais, and Senepol 

× Charolais bulls. Carcass data corresponded to a subset of crossbred bulls assigned to three 

supplementation treatments (control, wheat middlings, wheat midlings+corn grain). CAPN1-316 

was associated with estimated daily weight gain and body weight at 205 and 240 d, and weaning 

weight (n=63, P<0.05).  Animals of GG and GC genotype were heavier than those of CC. 

However, animals inheriting the CC genotype were younger at weaning. For carcass traits (n=36, 

no CC genotype observed), GG animals had heavier muscle weights (P<0.05) than CG (Biceps 

femoris, Longissimus dorsi, Quadriceps femoris, Semimembranosus, Psoas major, 

Semitendinosus, Obliquous, Gastrocnemius). This same association was observed for dressing 

percentage and cutability (P<0.05).  Meanwhile, at slaughter, GG animals had lower weights 

than CG.  CAPN1-4751 was associated with total bone weight, bone percentage, and hindquarter 

length.  For such traits, CC and CT animals had greater values than TT (n= 31, P<0.05). For 

muscle to bone ratio the inverse association was observed (P<0.05).  These results provide 

preliminary evidence that µ-Calpain may play an important role in the somatic growth of Bos 

taurus cattle.  
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THE ROLE OF TROPICAL LEGUME CONDENSED TANNINS IN THE  RUMINANT 

ENVIRONMENT  
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ABSTRACT: There is much we understand of legume condensed tannins (CT) as they relate to 

ruminant herbivores and their immediate tropical environment. Early evidence suggested that CT 

can be toxic to grazing ruminants and, in some circumstances, may decrease nutrient availability 

through protein astringency.  We also know that CT can be beneficial, even to grazers, by 

increasing rumen-protein escape that then translates into greater milk protein secretion or 

reduced bloat, and that not all CT act in the same way.  We have gradually come to understand 

that CT concentrations in herbaceous legumes can change with modifications in the growing 

environment. How this results in trophic interaction between foraging ruminants and legumes 

high or low in CT needs elucidation, especially on metapopulation scales.  We know forage 

nutrient concentrations affect ruminant diet selection as does, possibly, CT polymerization. 

Ruminants also benefit from dietary CT in their battle against gastrointestinal nematodes (GIN). 

What happens to CT of leguminous origin in ruminant feces may also be important to the long 

trophic chain from environment to plant, ruminant and then back to the soil.  Where is the 

environment:CT:ruminant picture in the tropics today? It is complex and rich, but without a 

doubt, there are still many questions to answer. 

 

Keywords: Condensed tannins, legumes 

 

RESUMEN: Existe información sobre el efecto de los taninos condensados (TC) y su relación 

con herbívoros en su medio ambiente tropical.  Resultados iniciales sugieren que el TC puede ser 

tóxico a rumiantes en pastoreo y en algunos casos, reduce la disponibilidad de nutrientes por 

medio de su astringencia a la proteína. También existe evidencia de que los TC pueden ser 

beneficiosos para animales en pastoreo, ya que niveles adecuados de taninos en la dieta protegen 

parte del N y favorecen su utilización más eficiente en el tracto posterior, resultando en mayor 

secreción de proteína de la leche, y reduciendo timpanismo, ya que no todos los TC actúan de la 

misma manera.  Gradualmente hemos ido entendiendo que las concentraciones de TC en las 

leguminosas herbáceas pueden cambiar con modificaciones en el medio ambiente donde crecen.  

Cómo éstas resultan en la interacción trófica entre los herbívoros y las leguminosas que son altas 

y bajas en CT requiere aclaración, particularmente en escalas meta-poblacionales. Hay evidencia 

de que las concentraciones de nutrientes afectan la selección de dieta de los rumiantes, al igual 

que, posiblemente, la polimerización de los TC.  Los rumiantes también se benefician de los TC 

en su lucha contra los nematodos gastrointestinales (NGI).  Lo que sucede en las heces con los 

TC que se originan de las leguminosas también puede ser importante en la cadena alimenticia, 

desde el medio ambiente a la planta, al rumiante y de regreso al suelo.  ¿En dónde figura la 

relación medio ambiente:TC:rumiante en el trópico hoy? Es compleja y abundante, pero sin lugar 

a duda, hay varias preguntas por aclarar. 
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INTRODUCTION  

 

The time has come to take stock of plant CT as they relate to ruminant herbivores and 

their immediate environment. As scientists initially became aware of CT, the loose term used 

when referring to this amorphous group of complex flavonoid polymers in warm-climate 

herbaceous legumes, it was assumed that their sole evolutionary benefit to plants was protection 

against insect (Feeny, 1975; Forkner, 2004) and animal herbivory (Robbins et al., 1987) with no 

other obvious function in plants (Zucker, 1983).  Early evidence suggested that when ingested in 

high concentrations CT can be toxic to grazing ruminants (Kumar and Singh, 1984) and in some 

circumstances may decrease nutrient availability (Bengaly et al., 2007) and decrease palatability 

through protein astringency (Porter and Woodruffe, 1984).  The question then becomes: Is the 

interaction between ruminant environment and CT more complex than initially hypothesized? 

The objective of this review paper is to explore current scientific understanding of CT related to 

ruminant nutrition, and to identify lacunae in our knowledge. 

 

CURRENT KNOWLEDGE  

 

 The understanding of the role of CT in the plant:ruminant (both natural and 

domesticated) interface has advanced research and has shown that ruminants have evolved 

mechanisms for overcoming and even benefiting from plant-CT ingestion.  These mechanisms 

appear to be less related to animal morphology, both exterior and gastro-intestinal tract (GIT), 

than initially thought (Walton et al., 1999; Perez-Barberia and Gordon, 2001).  The presence of 

CT-binding salivary proteins in browsers explains why some selective browsing ruminants are 

better able to thrive on high-CT vegetation than bulk grazers whose primary diet is low-CT 

grasses (Austin et al., 1989). In addition, the size of the salivary glands is responsible for copious 

amounts of saliva production that assists in reducing the retention time of feed in the rumen 

(Hoffmann, 1989). What follows in the rumen and post-rumen GIT, once thought to be driven 

exclusively by differences in pH, is more complex than we initially thought (Perez-Maldonado et 

al., 1995). It is well known that CT can be beneficial even to grazers by increasing ruminally-

undegraded protein that has been translated into greater milk protein secretion (Wang et al., 

1996) or reduced bloat (Jackson et al., 1996), but not all CTs act in the same way (Mole et al., 

1993; Aerts et al., 1999). 

 Scientists studying CT have gradually come to understand that CT concentrations in 

herbaceous legumes can change with modifications in the growing environment.  Plants change 

CT concentration with environmental stress (Carter et al., 1999), season or maturity (Haring et 

al., 2007) and herbage removal (Boege, 2004).  Habituation of ruminants to CT-containing plants 

may also play a role in the legume-ruminant interface (Distel and Provenza, 1991).  How this 

results in trophic interaction between foraging ruminants and legumes high or low in CT needs 

elucidation, especially on metapopulation scales (Baguette, 2004).  We know forage nutrient 

concentrations affect ruminant diet selection (de Vries and Schippers, 1994) as does, possibly, 

CT polymerization (Clausen et al., 1990), but how evolved these interactions are when CT enters 

the picture is not known. 

 Ruminants benefit from dietary CT in their battle against gastrointestinal nematodes 

(GIN; Min and Hart, 2003).  Diets high in CT-containing legumes reduce both adult GIN in the 
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GIT (Terrill et al., 2007) and their eggs in feces (Molan et al., 2002). The mechanism of action is 

not known.  It has been suggested that CT may directly affect worms by some toxic mechanism 

or it may be by indirect means where the abomasal environment is altered such that worms are 

expelled.  The amount of CT-containing forage is also a factor in successful treatment.  It has 

been shown that CT-containing forage intake must be at least 50-75% of the total diet to achieve 

the desired effect on adult worms in the abomasum (Shaik et al., 2006). Methods leading to 

extraction of the active CT may enhance the ability to achieve the desired effect at reduced 

intake levels.  The ability of CT to inhibit egg/larval development in the feces may play a role in 

reducing the availability of infective larvae on forage and thus reduce re-infection of grazing 

animals. 

 What happens to CT of leguminous origin in ruminant feces may also be important to the 

long trophic chain from environment to plant, ruminant and then back to the soil. Plant tannins 

are supposed to influence ecosystem processes such as organic matter degradation, nitrogen 

cycling, soil formation, ional dynamics (Kraus et al., 2003); the ability of tannins to bind proteins 

in protein: tannins complexes is thought to be the primary mechanism responsible for these 

effects. Through both litter deposition and foliar leaching, soils in tannin-rich plant communities 

receive appreciable tannin input, all of which suggests that tannins influence the biogeochemical 

process by interacting with organic N compounds in soil organic matter (Schofield et al., 1998). 

Research indicates that CT can reduce the rate of litter decomposition (Kalbourtji et al., 1999) 

but less is known about CT influences on fecal material, whether plant-of-origin affects these 

interactions, or whether digesting ruminant species change the picture.  Some soil fungi and GIT 

bacteria preferentially degrade CT complexes (Smith and Mackie, 2004) whereas others are 

suppressed (Heil et al., 2002).  Little is known, however, of the biochemical or environmental 

changes that affect CT reactivity in the GIT that may subsequently change soil-CT dynamics. 

 

FUTURE WORK IS NEEDED  

 

Where is the environment:CT:ruminant picture today?  Without a doubt, there are still 

many questions to answer.  Some key knowledge lacunae require further exploration: at the 

environment-plant, plant-ruminant, ruminant-nutrient, ruminant-GIN parasite, fecal-insect and 

fecal-soil interfaces.  For instance, trophic interactions between foraging ruminants and legumes 

high or low in CT need elucidation, especially on a metapopulation scale. Perhaps more 

importantly, however, accumulated knowledge of legume CT needs to be developed into a 

dynamic CT model based on herbaceous warm-climate legumes.  From this model scientists and 

educators could gain a more complete understanding of the complex environment-plant-

ruminant-nutrient-parasite-soil trophic and process interfaces as well as of what research is 

needed to fill in gaps and to systematically guide future research efforts. 
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ABSTRACT: Plant ecosystems bordering the Caribbean Basin are rich in native herbaceous 

legume germplasm that is threatened by land clearing, over-grazing and urban development. 

These species merit conservation because of their contribution to biodiversity, ecosystem 

stability, nitrogen (N) fixation, and nutrition for native and domesticated fauna. Agronomic 

studies of fifteen herbaceous native Texas species with potential commercial application indicate 

a wide range in herbage yield (10-120 g/plant/y), crude protein (CP, 110-220 g/kg), neutral 

detergent fiber (NDF, 310-535 g/kg), acid detergent fiber (ADF, 160-375 g/kg), acid detergent 

lignin (ADL, 40-140 g/kg), and total condensed tannin (7-90 g/kg) concentrations. Similar 

programs in other Caribbean locations could have equally beneficial local application without the 

dangers inherent in introducing potentially noxious exotic invasives. 

 

Keywords: Native legumes, rangeland, cultivated pastures 

 

INTRODUCTION  

 

Native germplasm, legumes in particular, are threatened throughout the Caribbean basin 

as human activities, compounded by competition with introduced and invasive exotics, threaten 

indigenous plant communities.  Beyond the intrinsic value of conserving genetic diversity, these 

native legumes are potentially useful in human nutrition, native ecosystem restoration, rangeland 

reseeding, right-of-way soil stabilization, high-nitrogen green manure, horticulture, cultivated 

pastures, and myriad different agricultural applications.  If used in cultivation, they have a 

distinct advantage over exotics when used within their region of adaptation because they do not 

pose an invasive weed threat. 

Diggs et al. (1999) list fifty native herbaceous legumes for north-central Texas. A 

program to collect and evaluate native herbaceous legumes in that region aims to promote natural 

diversity in rangeland restoration as well as to develop agronomic application for these 

indigenous species (NTEP, 2006).  Potentially wide ranges in yield, nutritive value, and anti-

quality factors as well as seed production indicate scope for numerous agricultural and natural 

resource applications. If condensed tannins, common in leguminous plant material (Molan et al., 

2000; Lopez et al., 2004), are present in significant amounts, they may indicate potential for 

rumen-bypass protein (Broderick, 1995) as well as for natural gastro-intestinal nematode control 

in domesticated livestock carrying populations of nematocide-resistant gastro-intestinal parasites 

(Min and Hart, 2003; Min et al., 2004).  The objective of this article is to demonstrate that 

agronomic and laboratory trials carried out with locally-collected native herbaceous legumes in 

Caribbean locations may identify germplasm with potential impact within the region.  
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MATERIALS AND METHODS  

 

 Data are summarized from Muir et al. (2005) and Wolfe (2005) that represent an 

agronomic trial in which fifteen native Texas herbaceous legume species were evaluated.  

Herbage and seed yields were compared and the ranges of fiber, N and condensed tannins were 

measured. 

 

RESULTS AND DISCUSSION 

  

A wide range in productivity and herbage compound concentrations was obtained (Table 

1).  Herbage yields ranged from 10 to 82.5 g DM/plant/y; at 50-cm planting spacings; this is the 

monoculture equivalent of 400-3300 kg forage/ha/y.  Seed yields ranged from 2 to 12.5 g/plant/y 

(80 to 500 kg seed/ha/y).  Fiber fractions varied up to 70%, with NDF as low as 320 g/kg and 

ADF down to 180 g/kg, both values indicating highly digestible plant material if consumed by 

ruminants.  Although not all species in the study had high N concentrations, some herbage 

nitrogen ranged up to 35 g/kg, not unusual in legumes.  At such concentrations, herbage will be 

useful for improving soil fertility, providing crude protein to herbivores, or enhancing the 

sustainability of native plant communities. 

Condensed tannin fractions were practically nil in some herbage but over 80 g/kg in 

others (Wolfe, 2005).  This finding indicates that some herbage may be highly digestible and 

palatable, even to monogastrics, whereas others will have improved protein-use efficiency as a 

source of bypass protein in ruminant systems (Klopfenstein, 1996).  The high concentrations of 

CT may also be useful in natural organic forms of gastro-intestinal parasite control (Hoskin et 

al., 2000), although these need to be validated first. 

 

 

Table 1. Native Texas herbaceous legume herbage and seed yield as well as herbage neutral 

detergent fiber (NDF), acid detergent fiber (ADF), acid detergent lignin (ADL), nitrogen (N), 

extractible condensed tannins (ECT), protein-bound condensed tannins (PBCT), and fiber-bound 

condensed tannins (FBCT) (adapted from Muir et al., 2005; Wolfe, 2005). 

 

 

 

 

Species Herbage  Seed  NDF ADF ADL N ECT PBCT FBCT 

 g/plant/y ---------------------------g/kg DM--------------------

- 

Acacia angustissima var. 

hirta 

82.5 5.0 320 180 65 26 3.3 2.9 1.4 

Desmanthus leptolobus  

Torr. & Gray 

40 12.5 330 220 55 35 46.2 8.6 3.3 

Lespedeza procumbens 

Michx. 

50 2.0 390 260 102 18 49.0 16.1 3.3 

Desmodium paniculatum 

(L.) D.C. 

10 -- 535 375 140 24 72.1 13.6 4.5 
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CONCLUSIONS 

 

 With such a wide range in plant characteristics in just a sub-set of the herbaceous native 

legumes in north-central Texas, the message is clear: There are likely species for every need.  

There is no need to import exotic germplasm, with all its inherent dangers and long years of 

testing for adaptation.   
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ABSTRACT: The invasion of fallow cropland, pasture and woodland by native and non-native 

weeds is a common problem throughout the Caribbean and southern USA.  In Florida alone, 

29% of non-cultivated plants are classified as non-native.  Coral vine (Antigonon leptopus), 

cogongrass (Imperata cylindrica), Japanese climbing fern (Lygopodium japonicum), and 

leucaena (Leucaena leucocephala) are well-documented examples of non-natives that have 

become widespread invasive species in the Caribbean. The use of intensive, short duration 

goat/sheep browsing (ISDGB) may be an efficacious, remunerative, and ecologically mild form 

of manipulating unwanted vegetation. Growing concern about invasive plants, in conjunction 

with a strong small ruminant market, provides a fortuitous opportunity to combine profitable 

animal husbandry with biological control of weeds.  Both stocking rates and rotations have 

proven important in reducing perennial brush by using small ruminants, but the key word is 

ñreductionò and not ñeradicationò.  Even when heavy stocking rates force intensive browsing, 

goats and sheep cannot always completely destroy target species, and these can still make a 

comeback in subsequent years from rootstocks or soil seed banks. Timing for ISDGB or 

combinations of different weed control methods that include ISDBG may have to be developed 

to ensure long-term eradication.  An additional concern is the potential damage to non-target 

plants, such as desirable native species. The commercial application of ISDGB requires greater 

knowledge, including effects of prior vegetation manipulation, season of application, stocking 

rates, duration of exposure, and growing conditions, all of which combine to affect the degree of 

successful weed control and subsequent survival of desirable native species.  A consortium of 

researchers in Puerto Rico, St. Croix, and the southeastern USA is currently studying how best to 

implement ISDGB with the assistance of a Southern Sustainable Agricultural Research and 

Education grant.   

 

Keywords: Goats, sheep, brush control, biological weed management 

 

RESUMEN: La invasión de malezas nativas y exóticas en tierras cultivables en descanso, en 

pastizales y en bosques es un problema común a través del sur de los Estados Unidos y del 

Caribe.  En Florida, el 29% de las plantas no cultivables están clasificadas como no nativas. 

Ejemplos de especies que se han documentado como especies invasivas que se han dispersado en 

todo el Caribe son Antigonon leptopus, Imperata cylindrica, Lygopodium japonicum, y leucaena 

(Leucaena leucocephala). El uso del ramoneo intensivo, de corta duración (RICD) con 

cabras/ovejas es una forma moderada para la manipulación de vegetación no deseada, la cual 

puede ser efectiva, remunerada y ecológicament aceptable. La preocupación del aumento de las 

plantas invasoras en unión con un mercado pequeño pero fuerte del rumiante, proporciona una 

oportunidad fortuita de combinar la agricultura animal con el control biológico de malezas. El 

promedio de abastecimientos y la rotación han demostrado ser un factor importante en la 

reducción de arbustos perennes con el uso de pequeños rumiantes.  Incluso cuando el promedio 
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de abastecimiento es alto, fuerzan el ramoneo intensivo donde las cabras y las ovejas no siempre 

pueden destruir completamente las especies claves, y éstas todavía pueden hacer una reaparición 

en años siguientes a partir de rizomas o bancos de semillas del suelo. El cronometraje para RICD 

o las combinaciones de diferentes métodos de control de malezas que incluyen RICD deberían 

ser desarrollados para asegurar la erradicación a largo plazo. Una preocupación adicional es el 

potencial de daños para plantas no claves, como especies nativas deseables. La aplicación 

comercial de RICD requiere de gran conocimiento, incluyendo efectos de la manipulación de 

vegetación previa, la temporada de la aplicación, el promedio de abastecimiento, la duración de 

la exposición, y las condiciones cultivables, donde todas se  combinan para afectar el grado de 

control de malezas y la supervivencia subsiguiente de especies nativas deseables. Un consorcio 

de investigadores en Puerto Rico, Santa Cruz y los Estados del Sureste de los Estados Unidos 

están actualmente estudiando cómo implementar mejor el RICD con la asistencia de una 

subvención del programa de Educación e Investigación Agrícola Sostenible del Sur (SARE, por 

sus siglas en inglés).   

 

Palabras clave: Cabras, ovejas, control de arbustos, manejo biológico de malezas 

 

INTRODUCTION  

 

The invasion of fallow cropland, pasture and woodland by native and non-native weeds is 

a common problem throughout the southern USA, Puerto Rico and the U.S. Virgin Islands 

(USVI).  In Florida alone, 29% of non-cultivated plants are classified as non-native (Langland 

and Stocker, 2001).  Native honey mesquite (Prosopis glandulosa), cedar (Juniperus spp.), and 

greenbrier (Smilax spp.) are examples of widespread southeastern USA invasive plants resulting 

from overgrazing by cattle with resulting disruption in the natural balance in plant communities 

(Welch and Hyden, 1996; Racher and Britton, 1997; Taylor and Fuhlendorf, 2003).  Kudzu 

(Pueraria lobata), coral vine (Antigonon leptopus) cogongrass (Imperata cylindrica), Japanese 

climbing fern (Lygopodium japonicum), leucaena (Leucaena leucocephala) and white Acacia 

(Albizia lebbeck L. (Benth.) are well-documented examples of non-natives that have become 

widespread invasive species in the region (Miller, 1988; Engle et al., 1994; Langland and 

Stocker, 2001; Terrill et al., 2003; USDA-NRCS, 2001).  Most of the non-native species have 

proven very difficult to eradicate once established.  For example, current guidelines for kudzu 

control warn that repeat applications of herbicide may be necessary for 5 to 10 years after initial 

treatment (Demers and Long, 2002).  In Puerto Rico, Catclaw mimosa (Mimosa pigra L.), an 

aggressive woody shrub which forms an impenetrable prickly thicket, and climbing mimosa 

(Mimosa casta L.) are also invasive non-native plants (E. Valencia, personal observations) 

occurring in high rainfall areas.    

Non-chemical methods exist for controlling invasive weeds.  Non-grass weedy invaders 

can sometimes be suppressed by using grass-fueled fires (Briggs et al., 2002) but this method 

rarely results in 100% eradication and is sometimes a socially or environmentally unacceptable 

means of brush management.  Other methods commonly used include grubbing, root-plowing, 

removal by hand, chaining, and herbicides (Taylor, 1992; Hart, 2001), all of which have 

environmental and economic downsides.  Biological control of regrowth following mechanical 

or chemical brush control has proven more effective than single-control approaches (Magee, 

1957; Green and Newell, 1982). The use of small ruminants for biological control may be more 

socially acceptable (Ball, 2004), and their forage predilection (Huston, 1978) and specialized 



 

70 

 

digestive tracts (Huston et al., 1986; Hofman, 1989) make them better brush control tools than 

other larger ruminants. In addition, goat and sheep feed preferences are determined by a complex 

mixture of genetics, learned behavior, and feed availability (Malechek and Provenza, 1983) that 

can be manipulated to produce specific modifications in plant communities. 

The use of intensive, short duration goat/sheep browsing (ISDGB) may be an efficacious, 

remunerative, and ecologically mild form of manipulating vegetation (Muir et al., 1997; Briggs 

et al., 2002).  The use of small ruminants for brush control is not completely unknown in the 

southern USA (Bull, 2000) and has been supported by SARE grants (LS01-119) in the past. The 

commercial application of this practice, namely contracting herds specifically to suppress 

invasive vegetation (Ball, 2004), is not, however, widespread in the southeastern USA or in USA 

Caribbean territories, but has been successful elsewhere (Green and Newell, 1982).  At the same 

time, market demand for goat and sheep meat is strong (www.vdacs.virginia.gov/livestock/ 

goatprice.html), indirectly encouraging over-stocking on ecologically sensitive rangelands, 

where most small ruminants have traditionally been raised (Malechek and Leinweber, 1972), and 

in the eastern United States, where most producers have limited land areas to utilize.  The 

growing invasive plant problems, in conjunction with a strong small ruminant market, provide a 

fortuitous opportunity to combine profitable animal husbandry with biological control of weeds.  

The details for this union of circumstances, however, have not been developed. 

Both stocking rates and rotations have proven important in reducing perennial brush 

using small ruminants in regions outside the southeastern USA, Puerto Rico and the U.S. Virgin 

Islands (Muir et al., 1997; Torrano et al., 1999; Tsiouvaras et al., 1999; Mellado et al., 2003), but 

the key word is ñreductionò and not ñeradicationò.  Even when heavy stocking rates force 

intensive browsing, goats and sheep cannot always completely destroy target species (Muir et al., 

1997; Torrando et al., 1999), and these can still make a comeback in subsequent years from 

rootstocks or soil seed banks (Torrando et al., 1999). Heavy browsing can even stimulate some 

browse production (Provenza et al., 1983) whereas season of vegetation removal can also affect 

regrowth vigor (Hardesty et al., 1988). Timing for ISDGB or combinations of different weed 

control methods that include ISDBG may have to be developed to ensure long-term eradication. 

Although clear-cutting brush will often increase forage immediately available to small 

ruminants (Pfister and Malechek, 1986; Kirmse et al., 1987; Schacht and Malechek, 1990), 

subsequent flock or herd management can have a strong effect on the plant-animal interface. 

Continuous grazing tends to produce superior control (Lym et al., 1997) but often at a cost to 

animal production. Heavy stocking can reduce the quality of browse available to goats and sheep 

(Malechek and Leinweber, 1972), all of which can be detrimental to flocks/herds.  Desirable 

species (a strong movement by landowners in the region favors natives) may also be vulnerable 

to eradication if stocking rates or grazing duration exceeds the tolerance level (Green & Newell, 

1982), mostly determined by their place on the palatability scale of the particular flock or herd 

being used (Allan and Holst, 1996). 

A review of the literature on the use of small ruminants for the biological control of brush 

makes one thing clear: Successful vegetation suppression, with or without the use of small 

ruminants, is governed by a complex set of factors.  The commercial application of ISDGB 

requires greater knowledge, including effects of prior vegetation manipulation, season of 

application, stocking rates, duration of exposure, and growing conditions, all of which combine 

to affect the degree of successful weed control.  A Southern Region Sustainable Agricultural 

Research and Education grant has allowed researchers in various locations to address these 
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concerns.  The objective of this paper is to describe this research and present preliminary 

findings. 

 

MATERIALS AND METHODS  

  

In Texas, ISDGB plant: animal interface trials have focused on goats browsing greenbrier 

and honey mesquite.  With both these species, the first concern is access since the greenbrierôs 

viney growth and the honey mesquiteôs tree canopy put most of the growth above the browse 

line.  Treatments include cutting to browse level prior to ISDBG and herbicide applications 

following browsing. 

 In Georgia, ISDGB trials will focus on sheep and goats browsing kudzu.  The research 

paddocks were laid out in a field of well-established kudzu (More than 20 years old) that has had 

no fertilizer input for the life of the stand.  In addition to animal species, treatments will include 

ISDGB and set-stocked, continuously grazed kudzu paddocks.  

In Puerto Rico, ISDGB was initiated March 2003 in the Gurabo area (a wet site).  

Replicated paddocks infested with the shrubby plant Albizia lebbeck (>80%; white acacia) were 

fenced and stocked with mature goats.  Goats were removed when grass and available shrub 

were less than 1000 kg/ha and moved to another paddock. Another study was laid out in 

paddocks invaded with Mimosa pigra (catclaw) and Mimosa casta L. (climbing mimosa).  

Replicated plots were stocked with goats and rotated every 14 d.  Percentage damage to the bark 

of acacia was estimated and number of dead or dying plants counted 6 mo later.  In the Mimosa 

plots, percentage changes in composition were also determined.    

Work in St. Croix (U.S. Virgin Islands) has started on selectively controlling corral vine 

by using St. Croix hair sheep.  Acceptability of the vine was the first concern.  

 

RESULTS AND DISCUSSION 

 

Preliminary results from Texas indicate that greenbrier is palatable, regrows easily, and 

responds well to herbicide once weakened by ISDBG.  Honey mesquite, on the other hand, is 

unpalatable [leaves may actually be toxic to ruminants according to Holechek et al. (1990) 

because of high phenol content] and may succumb only to herbicide treatments.  The preliminary 

work in Georgia indicates that kudzu is a highly palatable, nutritious forage for both sheep and 

goats and that regular plant removal weakens regrowth potential of this species. 

Preliminary results show a 50% reduction of Acacia shrubs in paddocks 6 mo after 

initiation of ISDGB in Puerto Rico.  In the Mimosa study, most of the climbing mimosa patches 

were eradicated as all of the existing plants were grazed and very little regrowth occurred.  

Although catclaw mimosa was observed to be browsed by goats, damage to the bark of the 

shrubby tree was minimal as no death of catclaw occurred.  It is possible that the mature plants 

need to be cut and ISDGB imposed on new regrowth. 

When sheep were pre-conditioned to eating corral vine on St. Croix by being offered only 

that plant in confinement for three weeks, they appeared to accept it readily once presented with 

other forages in invaded paddocks.  Initial results indicated that the sheep do control vines, 

eventually cutting stems that connect to plants climbing into the canopy.  Regrowth was less 

palatable than initial growth, and research will be designed to determine why.  Since corral vine 

is a deep-rooted perennial, complete control will likely be achieved only when weakened 

regrowth is sprayed with herbicide; this approach will be tested. 



 

72 

 

Table 1. Invasive species targeted by intensive, short duration goat/sheep browsing (ISDGB) at 

cooperating research locations. 

 

 

CONCLUSIONS 

  

 The ISDGB research to date shows a degree of promise.  Control of most (but not all) 

invasive species is possible, but complete eradication appears unlikely.  Future research efforts 

will focus on multiple control methods such as mechanical, fire and herbicide treatments which, 

when used in conjunction with ISDGB, will result in eradication of undesired plant stands. 
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ABSTRACT: Producing meat goats is taxing for small-scale producers, and maintaining weight 

gain during winter/early spring can be a challenge. In addition, during this period the choice of 

feeds available for meat goats is very limited and it is not economically feasible to feed them 

high levels of concentrate. For limited- resource producers of meat goats in the southeastern 

United States this can be a daunting undertaking. Therefore, the objective of this study was to 

ascertain the preference of Boer x Spanish goats when given a choice of forages during the 

winter/early spring period.  Over a three week period, twenty-three (23) intact male goats 

ranging in weight from 20 to 30 kg (45 to 70 pounds) were given free choice of five forages, 

Bermuda grass hay; cogon grass, corn, cowpeas, sweet potato silages, and freshly cut ryegrass. 

All silages except cogon grass consisted of ensiling the non-economic residues of these crops 

after their commodities were harvested and marketed. The goats were housed together in a 

paddock and offered water and mineral supplement ad libitum, along with 350 grams (3/4 lb) of 

concentrate/animal/day. The number of animals at the different feed bins was monitored when 

the feed was first offered and then every half-hour for approximately ninety minutes. For the first 

and second observations about half (11) of the animals ate from bins containing the freshly cut 

ryegrass, which was followed by the number feeding on sweet potato silage (5), and then the 

number choosing Bermuda grass hay (4). The goats ate the cogon grass only after most of the 

other forages were consumed. Order of preference for the forages was rye grass, sweet potato 

silage, Bermuda grass hay, cowpea silage, corn silage, and lastly cogon grass silage. 

 

Keywords: Silage, meat goats, forages 
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SUSTITUCIÓN PARCIAL DEL CONCENTRADO POR LEGUMINOSAS 

FORRAJERAS EN LA PRODUCCIÓN LECHERA BOVINA EN ZONA ÁRIDA DE 

REPÚBLICA DOMINICANA  

 

Daniel Valerio, Yokasta Soto y Freddy Matos, Instituto Dominicano de Investigaciones 

Agropecuarias y Forestales (IDIAF), Santo Domingo, República Dominicana 

 

RESUMEN: Con la finalidad de estudiar el uso de leguminosas forrajeras como sustituto parcial 

del concentrado en la producción de leche y su rentabilidad, se realizó una investigación en la 

finca POMPONELO del señor Miguel Estévez, ubicada en la comunidad de la Gorra, Dajabón, 

República Dominicana. Esta experiencia fue conducida durante el periodo de julio a septiembre 

del 2004. Se utilizaron 12 vacas lecheras (cruces de Holstein con Pardo Suizo y Jersey) en un 

diseño experimental completamente al azar con tres tratamientos y cuatro repeticiones. En el 

tratamiento I se suplementó con 8 kg de concentrado por vaca y día; en el tratamiento II se 

suplementó con 4 kg de concentrado y 5 kg de materia seca de Clitoria ternatea L. En el 

tratamiento III se ofrecieron 4 kg de concentrado y la asociación de Pennisetum purpureum x 

Pennisetum typhoides y Neonotonia wightii Arn., ad libitum. La investigación tuvo una duración 

de 12 semanas y la recolección de la información productiva se realizó diariamente. Los 

resultados indican que no existen diferencias significativas (P>0.05) en la producción diaria y 

acumulada respecto a los tres tratamientos evaluados. Al comparar el margen bruto en relación a 

los tratamientos, no se observan diferencias significativas (P>0.05). Sin embargo, en el análisis 

económico el tratamiento II presenta la mayor relación beneficio: costo (2.04), por lo cual se 

perfila como alternativa de elección. Se concluye que la sustitución parcial del concentrado en un 

50% y la inclusión de 5 kg de MS de Clitoria ternatea L. mantiene los niveles de producción 

lechera, mejorando la rentabilidad y sostenibilidad de estos sistemas productivos.  

 

Palabras clave: Bovino de leche, leguminosas forrajeras, suplementación, margen bruto 

 

INTRODUCCIÓN  

 

El sector lácteo de la región Noroeste muestra elevadas tasas de crecimiento en los 

últimos años, y constituye una actividad económica de gran importancia (SEA, 2000). Esta zona 

se caracteriza por presentar un clima de bosque seco, el cual no es considerado como el más 

favorable para la producción de forrajes de calidad, constituyendo esto una limitante en la 

producción. En dicha zona los productores desarrollan un sistema productivo basado en una 

elevada utilización de concentrados. El maíz y la soya constituyen las materias primas 

fundamentales del concentrado; ambos son importados y adquiridos con divisas, lo cual 

determina unos sistemas productivos muy dependientes del mercado externo y del tipo de 

cambio monetario respecto al dólar. Por otra parte, en el mercado interno de la leche se han 

registrado en los últimos años aumentos en el precio del litro en finca (CONALECHE, 2004). 

Sin embargo, este incremento del precio no compensa el aumento del costo de producción, lo 

que ha disminuido la rentabilidad de las explotaciones ganaderas. Esta situación obliga a los 

ganaderos a buscar alternativas forrajeras sostenibles que les permitan competir en el sector, 
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considerando que la alimentación representa entre el 30 y 50% del costo de producción del litro 

de leche constituyendo este el componente de mayor importancia dentro del proceso productivo.  

Según García et al. (1994) las gramíneas forrajeras adaptadas al trópico se caracterizan 

por su baja calidad, lo que impide cubrir adecuadamente las necesidades nutricionales de los 

animales en determinadas etapas fisiológicas (fase inicial de la lactación, últimos meses de 

gestación y crecimiento). En ese sentido, Espinosa (2001) recomienda el uso de asociaciones de 

la gramínea Pennisetum purpureum Schum. (King grass) con leguminosas forrajeras, como una 

alternativa para mejorar la calidad de la pastura.  

Soto (2003) propone el uso de leguminosas forrajeras por su alto contenido proteico (en 

algunas especies superior al 20%) como alternativa a la suplementación convencional a base de 

concentrados. Esta sustitución parcial permite, de modo directo, disminuir los costos de 

suplementación e incrementar la sostenibilidad del sistema, reduciendo su dependencia externa. 

Asimismo, contribuye al enriquecimiento de los suelos mediante la fijación de nitrógeno 

atmosférico.  

El objetivo de este trabajo fue estudiar el efecto del uso de leguminosas forrajeras como 

sustituto parcial del concentrado en la producción de leche bovina. Asimismo, se analiza la 

viabilidad económica de dicha estrategia productiva en la provincia de Dajabón.  

MATERIALES Y MÉTODOS  

El estudio se realizó en la finca POMPONELO del señor Miguel Estévez, ubicada en la 

comunidad de la Gorra, provincia Dajabón. Dicha zona está localizada geográficamente a una 

latitud de 71
o
 31' 29" Norte y una longitud de 71

o
 30' 15" Oeste; se caracteriza por un clima de 

bosque seco con una precipitación media anual de 1,200 mm y 27
o 

C de temperatura. La 

investigación se realizó en el periodo desde julio a septiembre del año 2004.  

Diseño experimental 

Se utilizó un diseño experimental completamente al azar, con tres tratamientos y  cuatro 

repeticiones. Este diseño está en consonancia con el utilizado por Abdulrazak et al. (1997), Razz 

y Clavero (1997) e Yzaguirre y Combellas (2002). Los tratamientos evaluados fueron los 

siguientes: 

 

Tratamiento I.  Alimentación convencional, que representa el sistema más utilizado en la zona: 

se suplementa con 8 kg de concentrado por vaca y día, además se suministran gramíneas 

forrajeras de corte King grass (Pennisetum purpureum x Pennisetum typhoides) ad libitum.  

 

Tratamiento II.  Alimentación alternativa con banco de proteínas: Se suplementan diariamente 

los animales con 4 kg de concentrado (50% del TI) y 5 kg de MS de forraje de leguminosa 

Azulejo (Clitoria ternatea L.). Además se les suministra gramínea forrajera King grass ad 

libitum. 

 

Tratamiento III.  Alimentación alternativa con asociación de gramíneas y leguminosas: Los 

animales reciben 4 kg de concentrado  (50% del TI) y una asociación de gramínea y leguminosa 

King grass y Soya Forrajera (Pennisetum purpureum x Pennisetum typhoides y Neonotonia 

wightii Arn.) suministrada ad libitum. 
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En la Tabla 1 se muestra la composición química de los alimentos que integran los 

tratamientos. 

 

Tabla 1. Composición química de las dietas usadas en el experimento 

Parámetro Pennisetum p. Clitoria t. Asoc. forrajes Concentrado 

Materia seca (%) 22 26 25 95 

Proteína cruda (%) 8 19 12 18 

Ca (%) 0.15 0.75 0.90 0.70 

P (%) 0.05 0.45 0.30 0.50 

Fuente: Laboratorio Bromatológico de la Junta Agroempresarial Dominicana  

(JAD), 2004 

 

La investigación se dividió en dos fases, la primera, de adaptación de los animales a las 

dietas, tuvo una duración de 14 días. La segunda fase se denomina experimental y durante la 

misma se recoge diariamente la información productiva. Esta fase comenzó a partir del segundo 

mes de lactación de los animales y tuvo una duración de 70 días. Se realizaron dos ordeños 

diarios con un intervalo de 12 horas. Asimismo, cada 15 días se tomaron muestras de los forrajes 

para su análisis bromatológico (porcentaje de MS, PC, Ca y P); esta metodología es similar a la 

propuesta por Bach y Calsamiglia (2002) para la toma de muestras de forrajes destinados a la 

alimentación de bovino de leche. 

 El contenido de MS se determinó mediante horno de ventilación a 60
o 
C por 48 horas y 

el contenido de proteína por el método Kjeldahl. Las variables analizadas durante la experiencia 

son las siguientes: producción diaria (L/vaca y día); producción acumulada (L/vaca y periodo 

experimental) y Margen bruto (US$/vaca). 

 

Manejo de los animales 

 

Se utilizaron 12 vacas lecheras de la raza Holstein cruzadas con Pardo Suizo y Jersey. 

Los animales se distribuyeron en tres grupos de acuerdo al tratamiento correspondiente (I, II y 

III), y se identificaron con cintas de color rojo, verde y amarillo, respectivamente, a fin de evitar 

confusiones en la rutina del ordeño. Cada grupo  de animales fue asignado a un corral, donde 

disponían de comederos y bebederos separados de los otros grupos. Todos los animales tuvieron 

acceso libre a bloques de minerales durante el experimento. El suministro de los forrajes se 

realizó dos veces al día; el primero entre las 10 y 11 de la mañana y el segundo entre las 5 y 6 de 

la tarde, de modo que se aseguraba la disponibilidad de forrajes. 

 

Manejo de Pastos y Forrajes 

 

Las especies forrajeras, tanto del banco de proteína y la asociación de gramínea y 

leguminosas, fueron establecidas entre febrero y marzo de 2004. Ambas forrajeras se fertilizaron 

con superfosfato triple (P) y cloruro de potasio (K), con una dosis de 80 kg/ha y 60 kg/ha y año, 

respectivamente, de acuerdo a las recomendaciones propuestas por Skerman et al. (1991), Peralta 

(1992) y Gómez y Pérez (1994). Asimismo, el King grass se fertilizó con nitrógeno después de 

cada corte, a razón de 300 kg/ha y año. Los pastos se produjeron con riego por gravedad, el cual 

fue aplicado de acuerdo a las necesidades del cultivo. Los forrajes se cortaron y suministraron 

diariamente a los animales.  
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Análisis Económico 

 

Se utilizó la técnica del margen bruto para la evaluación de las diferentes alternativas 

productivas, según la metodología descrita por Frank (1989), Carrillo et al. (2002) y Castaldo et 

al. (2004).  Para determinar la tecnología alternativa se realizo una relación beneficio: costo.  

 

Análisis de los datos 

 

Los datos se analizaron usando el software estadístico STATGRAPHICS PLUS versión 

4.0 (Pérez, 2002). Se comprobó la existencia de diferencias significativas entre tratamientos 

mediante ANOVA simple y la prueba de rangos múltiples de Tukey.  

 

RESULTADOS Y DISCUSIÓN 

 

Los resultados del análisis de varianza indican que no existen diferencias significativas 

entre los tratamientos evaluados (P>0.05) con respecto al rendimiento por vaca y día y a la 

producción acumulada durante la fase experimental (Tabla 2).  

 

    Tabla 2. Producción de leche por tratamiento L/vaca 

Tratamiento Rendimiento L/día Producción acumulada 

I 14.5a
 

1,018a
 

II  14.0a
 

   982a
 

III  13.2a
 

   926a
 

    Medias con letras distintas en la misma columna difieren significativamente,  

    Tukey (p>0.05) 

 

Estos resultados son inferiores a los obtenidos por García et al. (1994), Aroeira et al. 

(1999), Lobos et al. (2001),  Balocchi et al. (2002), Jahn et al. (2002) y Whiting et al. (2004). 

Sin embargo, estos resultados superan los obtenidos por, Razz y Clavero (1997), Torres et al. 

(2002), Nyambati et al. (2003) y Álvarez Fuente et al. (2004); diferencias explicadas 

fundamentalmente por la proporción de leguminosas utilizadas en la dieta.  Los resultados 

obtenidos coinciden con Benavides (1999) y Bustamante et al. (2002) y quienes reportaron 

ausencia de diferencias en la producción de leche con sustitución de concentrado entre 40-75% 

con Morera (Morus alba) y 27 ï 100% de Clitoria, respectivamente.  

 

Margen bruto  

 

Al comparar el margen bruto (Tabla 3) no se observan diferencias significativas entre 

tratamientos (p>0.05). 

Tabla 3. Margen bruto durante la fase experimental 

Tratamiento Margen  US$/vaca 

I 365a
 

II  417a
 

III  394a
 

Medias con letras distintas en la misma columna difieren significativamente, Tukey (p>0.05) 
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Estos resultados coinciden con los obtenidos por Fernández et al. (1998), quienes 

obtuvieron el mayor margen con la sustitución parcial del 50% del concentrado por leguminosa 

forrajera. Estos resultados difieren de los reportados por Lobos et al. (2001) y Carrillo et al. 

(2002) de acuerdo al margen estimado por vaca presente en la finca. 

 

Análisis económico 

En la Tabla 4 se presentan los resultados de la relación beneficio: costo, observándose 

que los tratamientos alternativos que incluyen el uso de leguminosas forrajeras (TII y TIII) 

presentan relación superior al tratamiento convencional (TI). En ese sentido, el TII muestra una 

relación superior (2.04), presentándose como el tratamiento alternativo.  

 

Tabla 4. Relación benéfico: costo de la sustitución parcial del concentrado por el uso de  

leguminosas forrajeras  

Tratamientos 
Ingresos totales 

US$/vaca 

Costos totales  

US$/vaca 
Relación B/C 

I 541 326 1.66 

II  523 257 2.04 

III  495 261 1.90 

   

Esta relación beneficio/costo de 2.04 indica que por cada peso que el productor invierta 

para implementar la nueva tecnología del TII, esta le permitirá recuperar el capital invertido más 

un retorno adicional de US$1.04 (104%) sobre la inversión. 

Los resultados obtenidos permiten inferir que el sistema de alimentación, basado en el uso de 

altas cantidades de concentrado, puede ser modificado por la sustitución parcial del concentrado 

en un 50% y la inclusión de 5 kg de MS de Clitoria ternatea (Azulejo) como forraje de calidad. 

Consideramos que al utilizar este sistema se dispone de una alimentación más estable y flexible, 

con menor dependencia externa. Estos resultados coinciden con los de Chimicz (1995) y 

Martínez y Paredes (1999) quienes indican que los sistemas de lecherías especializadas son más 

sensibles a las variaciones del precio de los insumos que los sistemas de doble propósito. 

Asimismo, Urbano et al. (1994), Kariuki et al. (1999), Muia et al. (2000) y Hazard et al. (2001) 

recomiendan la suplementación con leguminosas forrajeras, ya que constituyen un alimento de 

calidad que genera bajos costos de producción.  

 

CONCLUSIONES 

 

Á Una sustitución parcial del concentrado por leguminosas forrajeras de calidad, en torno al 

50%, mantiene los niveles de producción lechera e incrementa el margen por vaca.  

Á La utilización de leguminosas forrajeras se perfila como una alternativa productiva de 

gran interés en los sistemas ganaderos de la República Dominicana. 
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ABSTRACT: Information on yield and nutritive value of forage sorghums planted on Vertisols 

is limited.  Forage sorghum (FS) and sorghum x sudangrass hybrid (Sudax) were planted in 0.5-

ha plots to determine date of harvest effects on dry mater yield (DMY) and chemical 

composition.  The experimental design consisted of four replicates in a split-plot arrangement 

(sorghums as the main plots and harvest dates of 70 and 90 d as subplots).  Soil type was a fine, 

smectitic, isohyperthermic Typic Haplusterts (of the Fraternidad series).  At 70 and 90 d post 

planting, plant height was measured from 10 randomly selected plants in a 2-m
2
 area.  Plants in 

the 2-m
2
 quadrat were clipped to 2.5-cm height and weighed.  Subsamples (500 g) were dried in 

a 60° C air-forced oven, ground and analyzed for CP and P concentrations. Plant height was 

greater (P<0.05) for Sudax (1.2 m) than for FS (0.7 m) at the 70 day harvest and was also 

different at the 90-d harvest.  There were cultivar effects and harvest date effects on DMY 

(P<0.05).  Forage yield was greater for Sudax than for FS on d 70 and d 90.  At 70 d, DMY of 

Sudax and FS averaged 4,134 and 2,832 kg/ha, whereas at 90 d the average was 6,791 and 4,724 

kg/ha, respectively.  But CP was greater (P<0.05) for FS than for Sudax only at the 70 d harvest 

(86.9 vs. 80.7 g/kg).  The P concentrations were similar for both sorghums and did not differ by 

harvest date.  There was a 62% increase in DMY of Sudax when harvested at d 90 and a 60% 

increase for FS.  Considering their high CP at d 90, both sorghums are good alternatives for use 

in forage conservation systems in Puerto Rico. 

 

Keywords: Forage sorghums, nutritive value  

 

RESUMEN: Información sobre el rendimiento y valor nutritivo de los sorgos forrajeros 

establecidos en los suelos Vertisoles es limitado.  El sorgo forrajero (SF) y Sudax (un cruce entre 

Sorghum bicolor y pasto sudan) se sembraron en parcelas de 0.5 ha para determinar el efecto de 

la fecha de cosecha sobre el rendimiento de materia seca (RMS) y composición química.  El  

diseño experimental consistió de cuatro réplicas en un arreglo de parcelas divididas (sorgos 

como la parcela principal y las fechas de cosecha de 70 y 90 d como sub- parcelas).  El suelo era 

de la serie Fraternidad (fine, esmectitic, isohyphertermic Typic Haplusterts). A los 70 y 90 d 

después de la siembra se midió la altura de 10  plantas seleccionadas al azar en un área de 2 m
2
.  

Las plantas dentro del cuadrante de 2 m
2
 se cortaron a una altura de 2.5 cm y se pesaron.  Se 

tomaron submuestras (500 g) que se secaron en un horno de aire forzado a 60ę C, se molieron y 

analizaron para determiner las concentraciones de proteína cruda (PC) y fósforo (P).  La altura de 

la planta fue mayor (P<0.05) para Sudax (con 1.2 m) que para SF (con 0.7 m) a los 70 d de 

cosecha y también fue diferente a los 90 d de cosecha.  Hubo diferencia entre los sorgos y la 

fecha de cosecha en el RMS (P<0.05).  El RMS fue mayor para el Sudax que para SF a los 70 y 

90 d.  A los 70 d, el RMS del Sudax y SF promedio 4,134 y 2,832 kg/ha, mientras que a los 90 d 
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el promedio fue de 6,791 y 4,724 kg/ha, respectivamente.  La PC fue mayor (P<0.05) para SF 

que para Sudax solamente a los 70 d de cosecha (86.9 vs. 80.7 g/kg).  La concentración de P fue 

similar para ambos sorgos y no hubo diferencia por fecha de cosecha.  Se observó un 60% de 

aumento en RMS para Sudax cuando se cosechó a los 90 días y un 60% para SF.  Considerando 

su alta PC a los 90 días, ambos sorgos son una buena alternativa para utilizarse en un sistema de 

conservación de forraje en Puerto Rico. 

 

Palabras clave: Sorgo forrajero, valor nutritivo 

 

INTRODUCTION  

 

Forage sorghums (FS) and sorghum x Sudangrass hybrid (Sudax) are warm-season 

annual grasses used for grazing, greenchop, haylage or silage.  Sorghums have potential for 

developing year-round forage conservation (haylage) systems as they are suited for multi-

harvests.  Sorghum hybrids can also be direct cut and ensiled safely.  High biomass yields have 

been reported, even under drought conditions, thus indicating high water use efficiency 

(Sanderson et al., 1992; Sánchez et al., 2002).   

In Puerto Rico, information is limited on the date of harvest effects on dry matter yield 

and nutritive value of forage sorghums.  The objective of this study was to evaluate two 

sorghums (FS and Sudax) and two harvest dates (70 d and 90 d post planting) effects on DMY 

and nutritive value and DMY at 35-d regrowth. 

 

MATERIALS AND METHODS  

 

A field study was conducted at the Lajas Agricultural Experiment Station, University of 

Puerto Rico, Mayagüez, during the months of December 2006 to April 2007.  The soil type was 

of the Fraternidad series (fine, smectitic, isohyperthermic Typic Haplusterts).  Rainfall during the 

experimental period was 230 mm.  The design was a completely randomized in a split plot 

arrangement with sorghums as main plots and harvest dates of 70 and 90 d as subplots. 

Both FS and Sudax were planted in 45-cm rows at a seeding rate of 44 kg /ha using a 

two- row planter.  At 70 d and then at 90 d post planting, plant height was measured from 10 

randomly selected plants in a 2-m linear area of each plot and then clipped to 2.5-cm stubble 

height and weighed.  Sub-samples (500 g) were dried in a 60° C air-forced oven, ground and 

analyzed for N (Kjeldahl method) and CP calculated (N*6.25); NDF and ADF were determined 

according to the procedures of Van Soest et al. (1991).  Effect of forage sorghums, harvest date, 

and their interaction on plant height, DM yield, and nutritive value were analyzed by using 

PROC Mixed (SAS, 1999).  

 

RESULTS 

 

For the variables plant height and DMY, there was a harvest date by sorghum hybrid 

interaction (P<0.05); therefore, plant height and DMY of FS and Sudax are discussed by harvest 

date.  At 70 d harvest, plant height for FS and Sudax averaged 0.70 and 1.2 m, whereas at 90 d, 

plant heights averaged 0.84 and 1.73 m for FS and Sudax, respectively.  There was also an 

increase in plant height for both sorghums for growth between 70 to 90 d (Table 1).  There were 

also differences in DMY when the two sorghums were compared.  At 70 d, DMY of FS and 
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Sudax, averaged 2,832 and 4,134 kg/ha, whereas at 90-d, DMY were 4,464 and 6,791 kg/ha for 

the FS and Sudax, respectively.  There were also differences in DMY for FS between dates of 

harvest. Dry matter yield for FS at 70- and 90-d cuts averaged 2,832 and 4,724 kg/ha (a 1.8 

Mg/ha increase in DMY for the additional 20 days of growth).  For Sudax, there was also an 

increase in DMY (2.6 Mg/ha increase; Table 2).  At 35-d regrowth, there were differences 

between FS and Sudax (1,169 vs. 2,214 kg/ha) suggesting that possibly a 70 d regrowth is 

necessary to maximize yields. 

For chemical composition, there were differences between sorghums and also differences 

by harvest date (Table 2).  For both P and CP, concentrations decreased as maturity increased 

(Table 2).  This decrease, however, was less than one percentage unit for both sorghums. Neutral 

detergent fiber (NDF) and acid detergent fiber (ADF) concentrations were similar for both 

sorghums (68.2 and 70% for FS and Sudax, respectively), and for ADF an average 42%.  

Increasing harvest date did not affect either NDF or ADF.  

 

Table 1. Plant height (m) and dry matter yield (DMY) of forage sorghum (FS) and Sudax at 70- 

and 90-d harvests.  

 

Harvest date (HD)  FS Sudax Sorghums HD S x HD 

 P value 

Plant height (m)    

70 0.70 1.32 <0.001 <0.001 <0.001 

90 0.84 1.73    

DMY kg/ha    

70  2,832 4,134 <0.05 <0.05 <0.05 

90 4,724 6,791    

 

 

 

Table 2. Phosphorus (P) and crude protein concentrations (CP) of forage sorghum (FS) and 

Sudax at 70-and 90-d harvests. 

 

Harvest date (HD)  FS Sudax Sorghums HD S x HD 

 P value 

P g/kg  

70 1.90 1.85 0.44 <0.09 0.43 

90 1.80 1.55    

CP g/kg    

70  86.9 80.7 <0.05 <0.05 <0.05 

90 77.4 75.0  

 

 

CONCLUSIONS 

 

This study indicates that forage DM was higher for the hybrid Sudax than for FS at both 

harvest dates. Harvesting both FS and Sudax at 90 d resulted dramatic increases in DMY (1.8 

and 2.6 Mg/ha for FS and Sudax, respectively.  Fiber concentrations are not affected by harvest 
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dates but are typical values for tropical forages.  Multiharvest (maximum of three) is possible 

with these sorghums as weed encroachment is a problem thereafter. Additional studies are 

assessing plant density and in situ DM and NDF disappearance. Harvest dates (70-90 d) are 

recommended for both sorghums to make effective use of protein concentrations, particularly if 

used as total mixed rations for lactating cows.  Both FS and Sudax are potential forages for use 

in forage conservation (haylage) or cut and carry systems in Puerto Rico. 
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CALIDAD GENÉTICA POBLACIONAL EN TILAPIA NILÓTICA ( OREOCHROMIS 

NILOTICUS) SOBRE ASPECTOS PRODUCTIVOS Y REPRODUCTIVOS EN HIGÜEY, 

REPÚBLICA DOMINIC ANA  
 

Yoani Dávila y Rafael Silvestre, Instituto Dominicano de Investigaciones Agropecuarias y 

Forestales (IDIAF), Santo Domingo, República Dominicana 

 

RESUMEN: Se realizó un estudio con la finalidad de determinar el efecto de dos calidades 

genéticas de tilapia nilótica (Oreochromis niloticus), una local y otra introducida, sobre el 

carácter de reproducción/adaptación y producción/producto; correspondiente a dos etapas 

fisiológicas de la tilapia: precria y engorde durante un ciclo de 150 días. La investigación se 

condujo en la Unidad Acuícola Higüey del IDIAF, provincia La Altagracia, entre los meses de 

febrero a agosto del 2006. Se utilizó un diseño completamente al azar con dos tratamientos: TI = 

tilapia local, y TII = tilapia introducida, con cuatro y cinco repeticiones, respectivamente. Las 

unidades experimentales fueron nueve estanques de 375 m
2
. Las variables medidas fueron 

relación macho-hembra y porcentaje de mortalidad en la etapa de precria, y tasa de crecimiento, 

peso ganado por día e índice de conversión de alimento de Kuri Nivon (ICA) (1980) en la etapa 

de engorde. Se encontraron diferencias significativas entre los tratamientos para la variable 

dependiente relación macho:hembra, el tratamiento TII (media = 160283) superó 

significativamente al tratamiento TI (media = 132687), valor t = -3.91. La relación 

macho:hembra fue 50:50%, para la introducida; y 30:70%, para la local.  Para la variable tasa de 

crecimiento no hubo diferencia significativa, expresando la ganancia de peso diaria 1.081±0.15 

(g/días±ds), para la introducida; y 1.105±0.16 (g/días±ds), para la local. Sin embargo, para la 

variable índice de conversión se encontró diferencia significativa (p < 0.0079) con promedios 

1.1:1 y 1.2:1 gramo de alimento/gramo de ganancia en peso vivo para los tratamientos I y II, 

respectivamente. Se concluye que existe una mayor conservación de la población a favor de la 

tilapia introducida en el carácter de reproducción/adaptación. Para el carácter de 

producción/producto, las poblaciones presentaron igual conservación de las poblaciones. 

 

Palabras clave: Tilapia, índice conversión, calidad genética 
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UPSCALING THE MARKETING OF SMALL RUMINANT PRODUCTS IN THE 

CARIBBEAN ï THE CHALLENGES  

 

Francis Asiedu, Norman Gibson, Michelle John, Albert Fearon and Ansari Hosein, Caribbean 

Agricultural Research and Development Institute, University Campus, St Augustine, Trinidad & 

Tobago, W.I. 

  

ABSTRACT: Small ruminant products marketed in the Caribbean may be classified as primary 

products - live animals, undifferentiated meat cuts --and value added products -- prime meat cuts, 

processed milk products, and leather products.  Prime meat cuts and processed milk products are 

usually distributed through upscale markets. Traditionally, the primary products have been 

marketed through personal arrangements, itinerant traffickers and butchers, auctioning, parochial 

markets and roadside butchersô stalls. However, a pilot test-market project undertaken in 

Trinidad in 1997 and a survey of acceptability of local goat meat by chefs in Jamaica in 2001 

showed great potential for upscaling the marketing of small ruminant products to the 

supermarkets and the hospitality industry.  In order for the local small ruminant industry to tap 

into the upscale markets a number of constraints have to be addressed.  This paper discusses the 

avenues for marketing small ruminant products in the Caribbean and the challenges for upscaling 

the marketing (e.g., inadequate production base, consistency of supply, farmer loyalty, product 

quality, support services such as master butcher service, product development and packaging and 

presentation). 

 

INTRODUCTION                   

 

Small ruminants are considered to be an established and important feature of Caribbean 

agriculture (Lambie et al., 1992). They not only play a significant role in the economy of the 

small farmers, but also in agricultural diversification initiatives geared to reducing the 

dependence on a narrow range of export crops (Lambie et al., 1992; and McLean, 2002).  

Despite this importance, however, local production satisfies only a small percentage of demand.  

In Trinidad and Tobago, for example, McLean (2003) indicated that the local small ruminant 

industry accounted for between 1 to 7.5% of total lamb and chevon consumption during the 

period 1991 ï 2000, with the residual demand being satisfied with imports from New Zealand 

and Australia.  Regionally, too, shortfalls in demand are satisfied with imports from these major 

sources, which account for 64% of global exports (Singh et al., 2006).  In 2004 the CARICOM 

region imported 11.3 million kilograms of goat and sheep meat, accounting for approximately 

75% of total consumption (Singh et al., 2006).  

  Although the imported product is cheaper and generally targeted at lower income groups 

(Craig, 1993a), there is a growing and unmet demand for the fresh local product (CARDI, 2001; 

Hosein et al., 1995). The fresh product is perceived as being a healthier product and regarded as 

having quality and flavor characteristics not found in the imported one, something that augers 

well for the increased production and marketing of this commodity.  It is therefore clear that the 

potential exists for increasing production locally not only to satisfy consumers who procure 

small ruminant products via traditional markets, but also the niche identified, which consists of 
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those consumers who are skeptical about purchasing small ruminant products from traditional 

sources.  This paper, in addition to discussing the avenues for the marketing of small ruminant 

products in the Caribbean, will also identify the challenges for upscaling the marketing of these 

products. 

 

MATERIALS AND METHODS  

 

In order to address the issues at hand, and to identify the challenges hindering the 

marketing of small ruminant products in the Caribbean, a review was undertaken of two studies 

conducted in Trinidad in 1997 and in Jamaica in 2001. In the former study, an attempt to develop 

a niche market for the supply of fresh, chilled local lamb to supermarkets in Trinidad was 

undertaken.  Hi-Lo, the largest supermarket chain in Trinidad, was approached by the Caribbean 

Agricultural Research and Development Institute (CARDI) and some small ruminant farmers 

(eight in phase I and seven in phase II) to collaborate on a project to supply fresh chilled lamb to 

a total of 10 of their 17 outlets.  Live sheep were delivered to the abattoir on a Monday evening, 

fasted overnight, slaughtered on Tuesday, chilled and delivered to the supermarket outlets on 

Wednesday and Thursday.  The carcasses were divided into retail cuts such as whole legs, leg 

chops, shoulder chops, loin chops, lamb ribs and lamb stew in the supermarket, and payment for 

the meat was based on the weight of cold, plastic-wrapped carcasses delivered to the 

supermarket.  Farmers initially received a price of US$ 3.42 per kg, which was increased to US$ 

3.76 per kg when the supermarkets became convinced that the project farmers could satisfy their 

needs. 

In the 2001 study conducted in Jamaica, the goal identified was that of negotiating an 

increase in the utilization of locally produced chevon.  The CARDI Marketing Unit, CARDI 

Jamaica, in conjunction with the Jamaican Goat Breeders Society undertook a project funded by 

the CTA to determine the acceptability by the hospitality sector of the meat prepared from 

Jamaican breeds/types goats.  To facilitate this study 11 Jamaican hotel chefs were asked to 

evaluate, both visually and on the basis of taste, different cuts of chevon from the following 

breeds/types: pure Nubian, pure Boer, Nubian/Boer, Boer/Nubian and Nubian/native.  The cuts 

for visual evaluation were racks, French trim crown chops, saddle (on the bone), double 

noisettes, easy carve leg, stretched leg, giggot steaks and chine and end.  Attributes on which 

each cut was evaluated included marbling, color and portion size.   

A review was also made of the findings of the 1990 Caribbean Sheep Production and 

Marketing (CSPM) project.  This project focused on improving the production and marketing 

capabilities of small ruminant farmers in Guyana, Barbados and Trinidad and Tobago, along 

with the competitiveness and industry development study of the small ruminant meat industry in 

CARICOM by Singh et al. (2006).       

 

RESULTS 

 

(i) Consumption of goat and sheep meat  

 

As noted above, high levels of imports from New Zealand and Australia characterize 

consumption of sheep and goat meat in the region. Singh et al. (2006) have noted that the 

CARICOM region imports approximately 75% of its consumption requirements, which in 2004 

were valued at US $23.3 million. These authors have estimated CARICOM consumption to be in 




