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DISCURSO DE APERTURA
Alberto J. Beale, Ph.D.
Presidente, Junta de Directores

iBuenos dias, bon jour, good morning!

Lic. Marcos Vargas, Ministro de Produccion de Costa Ri€x;, Chelston Brathwaite,

Director General del Instituto Interamericano de Cooperacion para la Agriculigeniero
Agrénomo Mario Coto, Presidente del Colegio de Ingenieros Agronomos de CostalRica;
Alex Mata, Vicepresidente de Finanzas de la Escuela Agridelia Region Tropical Himeda
(EARTH); Dr. José Ramon Moling Decano de Ciencias Agroalimentarias de la Universidad de
Costa Rica; y laProf. Giannina Ortiz Quesada Vicerrectora de Docencia del Instituto
Tecnolégico de Costa Rica.

Me complace declarar itindos los trabajos de la'3@&Reuniéon Anual de la Sociedad
Caribeiia de Cultivos Alimenticios. Estamos encantados de celebrar nuestro Congreso por
primera vez en Costa Rica. Nuestra Sociedad se fund6 en Puerto Rico en el afio 1963 y la
primera reunion aral se realiz6 en las Islas Virgenes Americanas ese mismo afio.

De los 15 paises en los que nuestra Sociedad ha celebrado sus reuniones anuales, Costa
Rica es el pais con el sector agricola mas produdtas exportaciones de café, banano y pifia
se encuetnan entre los principales rubros de exportacion de esta na&idavez que el sector
agricola es dinamico, cerca del 25% del territorio nacional esta protegido, y un geamtagjerc
de este se encuentra en parques nacion@kssemos mucho que aprenderCosta Rica.

La Caribbean Food Crops Society cuenta con mas de 300 miembros provenientes de 23
paises y territorios del Gran Caritduestras reuniones anuales han ido evolucionando a través
de los afios, cada afio con mas entusiasmo. Este afio temdrémale 105 presentaciones
cientificas. Las primeras presentaciones seran sobre el tema de estafepmw r t uni dade s
Mercadeo de Productos Agropecuarios y Forestales en el Gran Caribe: Un reto para el Siglo
XX1 0.

Tendremos una sesion sobre espegiwasoras que afectan la agricultura del Gran
Caribe. Ademas, hemos convocado |& Reunién de Directores de Centros de Investigacion
Agricola del Caribe; del Consejo Caribefio de Educacion Agricola Superior; un Foro de
Agricultores de Costa Rica; y lau@on de PROCICARIBE.

Ademas de los asuntos cientificos y agricolas, tenemos mucho interés en compartir con
nuestros comparieros de Costa Rica aspectos de su cultura. Esta noche disfrutaremos de una
recepci-n, |l amada fALa NGOGotkepicde Mdgewmiemos Agroromosida s f a
Costa Rica. Mafiana en la noche tendremos la Cena de Premiacion de nuestra Sociedad, y el
miércoles una recepcion para dialogar con los autores de los cartelones en exhibicion.

En las giras, viajaremos a través de C&3ta para observar su agricultura y sus recursos
naturales. Como pueden ver, el Comité Organizador ha planificado unas actividades muy
amenas. Esperamos que esta reunion sea una muy productiva para beneficio de todos los
participantes.

Ahora quisiera reawocer a algunas de las personas que participan en esta reunién anual.

De las Islas Virgenes Americanas tenemésDa Louis Peterson Comisionado
(Ministro) de Agricultura de las Islas Virgenes Americanas; $ralErrol Chichester, Vice
Comisionado (Vicministro) de Agricultura de las Islas Virgenes Americanas.



De Martinica tenemos &r. Xavier Merlini , Pasado Presidente de AMADEPA y de la
CFCS y su esposa. A I&efiores Lucien Adenet y Mariane Malsa y la Sefiora Yolanda
Philemont del Consejo Regional ddartinica

Del estado de Alabama tenemosDal Prosanto Biswas,Decano de Agricultura de la
Universidad de Tuskegee y su esposa.

De la Florida nos acompafia é@&r. David Sammons Director de Programas
Internacionales del IFAS de la Universidad de la Floidfa. Christine Waddill , Directora de
los Centros de Investigacion y Desarrollo en Belle Glade y en Immokolee de la Universidad de la
Florida; Dr. Van Waddill , Director de los Centros de Investigacién y Desarrollo en Agricultura
Tropical (TREC) y del FtLauderdale de la Universidad de la Florida; ypal John Edward
Rechcigl Director del Centro de Investigacion y Desarrollo de la Costa del Golfo de la
Universidad de la Florida.

De Costa Rica nos acompaf@mr. Franklin Herrera Murillo , Director de lsEstacion
Experimental Fabio Baudrit de la Universidad de Costa Ricaywerner Rodriguez, Director
de la Escuela de Agronomia de la Universidad de Costa Riga;Guadalupe Gutiérrez,
Directora Ejecutiva de FITTACORIIng. Fernando Gonzélez Director del Programa de
Fomento de la Produccion Agropecuaria Sostenible MBAG; Dra. Helga Blancq Directora
del Centro de Investigacion en Proteccion de Cultivos de la Universidad de Costingica;
Olger Murillo , Director de la Escuela de Agronomia del Instifliéznolégico de Costa Rica; y
al Dr. Milton Villarreal , en representacion del Director del Centro de Investigacion y
Desarrollo en Agricultura Sostenible para el Trépico Himedo del Instituto Tecnoldgico de Costa
Rica.

Finalmente, d Puerto Rico tenemos cowsotros BDr. John Fernandez Van Cleve
Decano y Director del Colegio de Ciencias Agricolas de la Universidad de Puerto Rico, Recinto
Universitario de MayaguePasado Presidente de la CFCS y Presidente de CADHEéctor
Santiagg Decano Asociado y ubdirector de la Estacion Experimental Agricola de la
Universidad de Puerto Rico, Recinto Universitario de Mayagiiez

Me da gran satisfaccion presentar a cada miembro del Comité Organizador
Interinstitucional por cuyo esfuerzo y dedicacion se ha hecho edsibielebracion de esta
reunion anualing. Agr. Cristébal Montoya del Colegio de Ingenieros Agronomos de Costa
Rica y Director Ejecutivo del Comité Organizador de esta Reubidrtiéctor Medrano de la
Universidad EARTH y Presidente del Comité Organizabim. Agr. Roberto Obandoy todos
los compafieros del Colegitng. Agr. Claudio Gamboa de la Estacion Experimental Fabio
Baudrit de la UCR y miembro del Comité Organizadog. Agr. Benny Garcia del Servicio
Fitosanitario del Estado del Ministerio deoBuccion; Dr. Milton Villarreal del Instituto
Tecnologico de Costa Ric8rta. Melissa Ugaladale la Universidad EARTHSra. Leda Avila,
Coordinadora de la Unidad de Eventos Oficiales de IICA; y &réa Maritza Noguera, del
Colegio de Ingenieros Agronomale Costa Rica.

Me complace ahora presentar a los miembros de la Junta de Directores de nuestra
SociedadDr. Guy Anais de GuadalupeVYicepresidente de la Junta de Directofesf. Kofi
Boateng Director Asociado del Servicio Cooperativo de Extensioladiéniversidad de las Islas
Virgenes, Secretario de la Junbx, Wilfredo Colon, Decano de Ciencias y Tecnologia de la
Universidad del Este de Puerto Rico, Tesorero; yDel José Zaglul Presidente de la
Universidad EARTH, Presidente (20@607) de la CES.



Los Representantes Regionales por Sector del Caribe son:

Por los paises de habla ingleBa: Richard Harrison del Ministerio de Agricultura de
Jamaica;Prof. Bruce Lauckner, Director Interino del Caribbean Agricultural Research and
Development Cen¢ de Trinidad, y eProf. Kwame Garcia, Director del Servicio Cooperativo
de Extension de la Universidad de las IslasVirgenes.

Por los paises de habla espafi@a: David Sotomayor de la Universidad de Puerto
Rico; Sr. Jerry Dupuy de la Republica Dominice, y este servidor.

Por los paises de habla franceBa: Guy Anais, la Dra. Isabelle JearBaptiste,
Presidenta de AMADEPA de Martinica yRiof. Marceau Farant del INRA en Guadalupe.

Por los paises de habla holandd3@. Lydia Ori de la Universidad Aildn de Kom de
Surinam.

Los miembros del Consejo Cientifico Asesor son:

Dra. Altagracia Rivera de Castillo de la Republica Dominicana, Presideniapf.

Claude Vuillaume del CIRAD en Guadeloupd)r. Harry Ozier Lafontaine del INRA en
Guadeloupebr. Willi am F. Brown, Coordinador del Programa de Investigacion en Agricultura
Tropical y Subtropical de la Universidad de la FloriBagpf. Vivian Carro, Decana Auxiliar
A/C Investigacion, Estacion Experimental Agricola de la Universidad de PuertolRidexrol

G. Rhodende la Universidad de Tuskegee en Alabamg; Rafael Pérez DuverggDirector,
Director Ejecutivo del Instituto Dominicano de Investigacion Agropecuaria y Forestal (IDIAF);
Dr. Wendel Parham Pasado Director Ejecutivo de CARDODr. Lawrence Lewis, Pasado
Comisionado de Agricultura de las Islas Virgenes Americanas y finalmebte Aklington
Chesneya quen muy merecidamente le dedicamos esta Reunion Anual.

El Dr. Chesney dirigi6 los Programas de la Region del Caribe del Instituto
Interamericanode Cooperacion para la Agricultura (IICA) hasta el mes pasado. Segun los
archivos de nuestra Sociedad, el Dr. Chesney fungié como Presidente de la Junta de Directores
de la Caribbean Food Crops Society en el afio -1972. Desde entonces, casi todosdiss,
por mas de 35 afios ha formado parte de la Junta de Directores o del Consejo Asesor de nuestra
Sociedad. Les pido un fuerte aplauso para el Dr. Chesney.



MENSAJE DE BIENVENIDA
Sefor Marco Vargas D.
Ministro de Produccionde Costa Rica

Sefores y g@ras, tengan todos Ustedes muy Buenos dias. Me complace saludar a todos
los representantes de la comunidad cientifica de muchos paises del Caribe, norte y sur de las
Américas quehan venido a participar a la "@Reunién dela Caribbean Food Crop Society
CFCS. A los sefiores de la mesa principal: Alberto Beale, Presidente del CFCS; Chelston
Brathwaite, Director General del Instituto Interamericano de Cooperacion para la Agricultura
lICA; Alex Mata, Director de Financiero de la EARTH; Giannina Ortiz, MReetora de
Docencia del Instituto Tecnoldgico de Costa Rica; José Ramon Molina, Decano de la Facultad
de Ciencias Agroalimentarias de la Universidad de Costa Rica; sefior Mario Coto, Presidente del
Colegio de Ingemros Agronomos de Costa Rica, misaansinceas felicitaciones por la
organizacion y el trabajo realizado que hace posible que estemos hoy aqui, en este encuentro,
donde el conocimiento, la investigacion y la cooperacién se alian para promover el desarrollo de
nuestros paises.

Este evento y la nataleza 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 béasicas, como el hambre y la
pobrezaY digo esto en momentos en que el conocimiento es un activo y como tal se protege en
manos de quienes tienen los recursos para adquiEslanuy meritorio entonces que haya un
grupo que reune a mas de 300 miembros representantes de organizacionesomaéFaaci
universidades, centros e institutos de investigacion, ministerios de agricultura y otras
organizaciones del sector agroalimentario de 28 paises e islas de la Cuenca del Gran Caribe, cuya
razén de ser ha sido el COMPARTIR informacién y experienpiasnover la generacion de
conocimientos y contribuir a mejorar la calidad de vida de las personas del aribado eso,

mi mA&s sincero reconocimiento.

Para muchos paises en desarrollo, carentes de petrdleo y de ncoommedities
industriales, la ageultura tropical es fuente de riqgueza y desarrollo de todos los paises ubicados
en esta parte del mundeén el caso de Costa Rica, comprende mas del 80% de las exportaciones
agropecuarias cuyo destino son paises desarrollados, de alto valor adquisitige. gdandes
exportadores de bebidas tropicales como el café, de frutas tropicales como el banano, la pifia, los
mangos; de flores y follajes tropicales; de raices y tubérculos tropicales; de aceites trppicales
citar algunos ejemplosduchos de estos pductos, a pesar de exportarse como producto fresco,
encierran conocimiento y tecnologia.

No obstante lo anterior, tengo la firme conviccion de que hay grandes oportunidades
entre paises en desarrollo y esa afirmacién la podemos hacer después de umdatadga
comercial con paises de la regide Centroamérica y mas recientemente, con Republica
Dominicana, Chile, MéxicaDesde finales &l 2005 tenemos un Tratado de Libre Comercio en
vigencia con el CARICOM que ya ha sido ratificado por Trinidad & Tobdprbados y
Guyana y esperamos muy pronto, entre en vigor en el resto de los paises del Caribe. Estamos
abriéndonos camino con la exportacion de hortalizas al Caribe, pero debemos resolver algunos
asuntoscomo las rutas comerciales a esta region que llmitado el intercambio comercial,
especialmente de productos perecederos.

Pero los retos son aun grandes para todos: requerimos hacer mucho por nuestra
agricultura, sobre todo aquella que compite con la agricultura de clima templado y en donde el



acerbo @ conocimiento que comprende esta red de cientificos, puede ser de gran provecho para
el mundo en desarrollQuiero dejarles planteado el mayor desafio que enfrenta hoy el planeta,
luego de las constantes crisis y alzas de precios de petréleo, y esdleccgno de
biocombustibles, generando nuevas oportunidades para la agricultura, perolggarsa duda,

ha alterado estatus quoy el comercio mundial agropecuario: alimentesnuevas formas de
energias; alteracion de cadenas productivas, pero taoiétunidades para el desarrollo rural.

Sé que esta discusion serd de gran interés para todos Ustedes.

Sefiores, desde mi gestion como Ministro de Produccidén tengo como habito salir a las
diferentes regiones de mi pais para tener un contacto mas cerndaaealidad del camph.o
anterior me permite afirmar que aun nos falta mucho por hacer en lo que se refiere a la
transferencia de la tecnologia y el conocimiento para el pequefio y mediano productor que se
genera en las universidades, institutos de tigeson y organizaciones no gubernamentales.
Reitero el mérito de encontrar foros de esta naturaleza para compartir las experiencias de
investigacion, pero el mayor reto que enfrentamos hoy es que el conocimiento, la tecnologia y
las mejores practicas dgolas estén al alcanckel productor.Solo asi 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 connuestros invitados internacionales el replanteamiento
institucional que lleva adelante la Administracién Arias Sanchez con la creacion del Ministerio
de Produccién como ente rector de los sectores creadores de riqueza y empleo de la economia
costarricenselHoy, como nunca antes, es necesaria la convergencia de servicios de excelencia
del Estado en materia de investigacion, sanidad, reglamentacion técnica, extension,
comercializacion, promocion y defensa comerditdy, como nunca antes, trabajamos con la
Optica de que debemos poner atencion a todos los eslabones de la cadena productiva para
asegurar que el esfuerzo de un productor en el campseraetribuido en los mercadd@n esta
direccién, consideramos que las alianzas de trabajo con el sector tpmdyc sus
organizaciones, con la academia y con centros de investigacion 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 jornadhaje y que sus
mentes salgan enriquecidas para el servicio de todos los agricultores, a quienes nos Eabemos!
nombre del Gobierno de Costa Rica y del mio propio, muchas gracias por la invitacion y el honor
gue me hacen al inaugurar este evento.



MENSAJE DE BIENVENIDA
Ingeniero Agronomo Mario Coto
Presidente del Colegio de Ingenieros Agronomos de Costa Rica

Sefior Ministro de Agricultura y Ganaderidc. Marco Antonio VargasDr. Alberto
Beale Presidente de la Sociedad Caribefia de Cultivos Alimestibr. José Ramén Molina
Decano de la Facultad de Ciencias Agroalimentarias de la Universidad de CostsldRiea
Geannina Ortiz, Vicerrectora de Docencia del Instituto Tecnologico de CostaliRjca#lex
Mata, Vicerrector Administrativo UniversiadARTH; Dr. Chelston BrathwiteDirector General
del IICA, sefiores y seforas.

Muy buenos dias a todos y a todas, reciban de mi parte y del Colegio de Ingenieros
Agronomos de Costa Rica un cordial saludo de bienvenida y el despe disfruten de una
grata permanencia en nuestro pais a colegas, académicos, investigadores, productores y
profesionales asociados a la produccion y politica alimentaria del Caribe, a los participantes y
expositores, asistentes a esta cuadragésima tercera reunion de la Socibedéd GarCultivos
Alimenticios

El Comité organizador me ha solicitado participar esta mafiana con la temética
AOportuni dades de | os agonandhly focksiates ydlaimdoréasciadear r e r
fortal ecer | as r el aciundamente elaciomado cenaeP tenma cantrala s p e ¢
Esta reunidn representa una oportunidad importante para crear lazos mas fuertes, académicos y
con todo el sector agropecuario y forestal nacional, que se ha venido rezagando, a pesar de
contribuir en la formaciome rigueza y ser el segundo en la generagd@®empleoA pesar de
estar tan cercdel Caribe hemos estado lejos y un poco aislados por los medios de transporte
existentes y este evento nos brinda la oportunidad como ventana de negpei@screar
vincuos de amistad.

Para ubicarnos en la realidad actual, es preciso entender que la nueva situacion, derivada
de la globalizacion economica y de la informacion, fundamentada en las posibilidades de los
sistemas de comunicacion e interaccion humana, exteralidosrgo y ancho del planeta y con
capacidad de interaccion bilateral, andnima, personalizada y continuada, aporta unos escenarios
radicalmente diferentes. Consecuentemente, para afrontar los nuevos desafios es preciso superar
una de las barreras masgdes existentes: el cambio de la cotidianidad, la modificacion de las
inercias y la capacidad de adaptacion a nuevos contextos y situaciones. Esa cotidianidad que se
arraiga en el ritmo de actividad, las pautas de consumo, los modelos de comportaragnto y
habitos laborales y relacionales.

Desde una perspectiva netamente comercial, Costa Rica desde 1998 suscribié un acuerdo
comercial con Republica Dominicana, luego inicié conversaciones con Trinidad y Tobago, pero
surgié la posibilidad de extenderlas dmdo el bloque comercial caribefibesde la primera
ronda, permitié alcanzar entendimientos sobre la mayoria de los capitulos que conformarian el
texto definitivo y se firm6 en marzo del 2004 el tratado CARICOb&ta Rica.Asimismo,
quedo establecido qukentro de los dos afios posteriores a la entrada en vigene@dedo, las
partes podran incorporar disciplinas mas desarrolladas en materia de servicios, inversiones,
politica de competencia y compras gubernamentales.

En este escenaries que se muevelos profesionales en la actualidad, ya que ellos
constituyen la pieza clave para hacer posible el trabajo conjunto de cientificos y tecnélogos como
una dupla virtuosa que permite la innovacion, especialmente en producto, en un contexto de
competencia asingca global.Es donde tienen que desplegar la actividad los profesioaales



ciencias agronémicas y forestales, donde las escuelas en estas areas tienen un papel clave a
desarrollar, adecuados a las exigencias de la sociedad actual y capaces de pdegeessal y
construir el futuro, y desarrollar una explotacion agricola y forestal competitiva, sostenible y
amigable con el ambiente.

Los colegas académicos que nos acompafan, saben muy bien que una formacion integral,
sustentada en un fuerte componemtérico que permita el despliegue de las capacidades de
andlisis y sintesis requeridas, una clara capacidad multidisciplinaria con dominio del proceso
creativo, un solido componente técnico y cientifico que les permita interactuar con un consistente
conocimento de la problematica y los desafios sociales, y del entorno productivo empresarial; y
también que les permita entender y comprender las dinamicas globales y multiculturales, una
particular atencion a las nuevas informaciones y tendencias con un@ddethio de diversas
lenguas.

Otra aristaes la acreditacion, que se constituye en un eje de calidad, inicialmente
orientado a la proteccién de los consumidores y la sociedad, mas que un aseguramiento de la
calidad En los paises desarrollados se ha aonéolo un sector moderno de servicios, que
figuran entre las actividades mas dinamicas del proceso econ@elnido a su importancia, el
comercio de servicio ha traspasado las fronteras, internacionalizandose, prestando sus servicios a
nivel mundial.

Hay gandes diferencias respecto a la apertura de los servicios y especificamente en lo
referente a la prestacién de servicios profesionales, en un mercado territorialmente ampliado,
implica abordar una gran problemética en cuanto al reconocimiento de tftislo®n de
competencias profesionales, control del ejercicio profesional, trato nacional no discriminatorio,
acceso a los mercados, normas de ética comunes, defensa del consumiddncgialmente
entre paises desarrollados y los que estan en videsaerollo, 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 transfronterizaciéne los servicios profesionales, exigiendo condiciones especificas.
Con este panorama, de la apertura de mercados, y la integracion de bloques regionales que
compiten entreislos tratados comerciales vigentes, que generan oportunidades de intercambio
comercial, pueden ser, en parte, la via para generar oportunidades para profesionales agricolas,
forestales y ergeneral del sector alimentario.e® esencialmentes| factor primordial pea
obtener resultados concret@s el fortalecimiento de laooperaci@ entre paises, entre
instituciones académicas, publicas y privadas, colegios profesionales, organismos internacionales
de la region y el sector productivo, que sirvan como mediadores para generar el intercambio de
profesionales en las areas de interéslon

Otro de los instrumentos importantes son los eventos como esta reunién, que permitan
intercambiar informacion y crear lazos para fortalecer las relaciones entre profesionales e
instituciones de los paises que permitan crear las necesidades y pioje@teas viables para
desarrollar oportunidades a profesionales agroforestalasten diferencias reales entre los
paises, para unos, gran parte de su economia se basa en lauegysicell quehacer forestaleyn
otros, esd sustentada en los bieng servicios Esta diversidad puede complemes&ay sacar
ventajas mutuadPor la similitud entre nuestros paises, desde el punto de vista econdémico 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 profesivmatdsa manera,
estariamos atados a las negociaciones de futuras rondas para |lBgeerdos que permitan
tratos justos y equitativos, que llevan muchos afios de discusion sirallegagrdos concretos.



MENSAJE
Investigacion, Innovacion y Vinculacion de las Universidades en el Marco del Tema
Agropecuario y Forestal
Ing. Giannina Ortiz Quesada, MSc.
Vicerrectora de Docencialnstituto Tecnolégico de Costa Rica

A inicios del siglo XX, donde el desarrollo tecnoldgico y el avance cientifico 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 tecnalégico, po
llamarlo de alguna manera.

Es aqui donde el papel de las universidades en los diversos topicos de desarrollo se torna
fundamental. Y esto, ¢por qué? Como es sabido, el conocimiento, su generacion y transferencia
reside principalmente en estos centrogugefianza; 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 region latinoamericana.

Surge entonces una pregunta fundamental, ¢en qué se debeshasarstgacion cual
debe ser su orientacion y hacia donde se deben invertir los recursos, que normalmente son
escasos? También nos pone a reflexionar sobre cuales deben ser las alianzas estratégicas que se
deben generar.

Es por ello que cuando nos neéfieos ainvestigacion en las universidagdeste término
no solo debe llevarnos a pensar en los programas o proyectos de investigacion y desarrollo con
gue se cuenta ensdslauniversidades; debe llevarnos mas bien a un modelo de desarrollo
académico basadmda gestion del conocimiento y en la difusiébn de ese conocimiento con base
en la generacion de capacidades investigativas en nuestros estudiameglelon académico
basado en la investigacidAhora bien, ¢ cual debe ser la orientacion de esa inveétiaCiomo
se menciond anteriormente, los recursos cada dia son mas limitados y las necesidades o
iniciativas pueden ser muchas, por lo tamMamos a articular con el segundo tépico de esta
mafianainnovacién y vinculacion

¢Como podemos definir el térmimonovacion tecnoldgica Se puede decir que es un
proceso orientado a lograr nuevas aplicaciones de la ciencia y la tecnologia a las diversas
actividades que realiza el ser humano. Ello implitizar de manera competitiva la tecnologia
disponible,ya seaadquiriéndola, adaptandola o mejorandola.

Las universidades y en especial los institutos tecnolégicos poseen un gran potencial para
la produccion de tecnologias, el cual no ha sido suficientemente desarrollado. Una de las formas
de aprovecharlo es a travéle la generacidon de empresas de base tecnoldgica, de alianzas
estratégicas con las empresas para la generacion de tecnologias, también, innovando productos o
bien proveyendo insumos para la produccion. El tema crucial entonces es como las empresas y
las universidades apropian el mayor beneficio posible a partir de la innovacion tecnoldgica; se
hace, entonces, fundamental discutir sobre temas como propiedad intelectual, gestién del
conocimiento y comercializacion de tecnologias.

Es entonces donde este cgpim dennovacion y vinculacidse convierte en un gran reto
para los paises latinoamericanos y principalmente para aquellos en vias de desarrollo, ya que
supone la llave hacia ese mundo. ¢Por qué? Porque se pueden crear las capacidades para la
atraccid de inversion relacionada con el desarrollo de esos productos innovadores y potenciar
asi el desarrollo y la investigacion de ciertas areas.



Enfocandonos en el tema central de ho§tme relacionar los tépicos comentados
anteriormente con el tema agropetu forestal, es necesario mencionar que hoy dia es una de
las areas mas sensibles, pero fundamentales para la supervivencia humana, a diferencia de otras
areas tecnologicas como lo pueden ser la electronica, la informatica, la mecatrénica. El tema
medio ambiente vs. existencia del ser humai@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 difedendds 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 comunésvés de la generacion de fondos que apoyen
los temas agropecuariderestales, promoviendo programas conjuntos que podrian ser
regionales y desarrollarlos a través de proyectos especificos en diversos tdpicos. Generando
uniones que permitancomo pais aprovechar la infraestructura existente. Por ejemplo,
conociendo la infraestructura y capacidad de investigacion de cada universidad en el tema
agropecuarid forestal: cuantos programas académicos existen, cuantos centros de investigacion,
con qué labotarios se cuenta, cual es el recurso humano disponible, en qué areas han
desarrollado investigaciones, etc.

El abordaje conjunto de estos temas: Investigacién, Innovacion y Vinculacion, producira
entonces: mejoras en la productividad, ampliacion de laupoi@h y cobertura en los mercados,
generacion de beneficios ambientales y econémicos.

Finalmente, para procurar que los temas agropecufoiestal estén dentro de los
topicos relevantes en las universidades, y especificamente en las areas de innovacion
vinculacion, se debe contar, como mencioné anteriormente, con una gestion estratégica que
permita conocer el entorno, las capacidades no solo individuales, sino regionales para la
creacion, el mejoramiento y transferencia de la tecnologia apropiadéogamalos objetivos
propuestos.

Uno de los elementos a utilizar es el aprovechamiento de los sistemas de informacién y
las tecnologias de comunicacién, sumado al desarrollo de programa de investigacion y
desarrollos conjuntos y ojala interdisciplinarigs. especifico, algunas recomendaciones:

ABisténtatizar la informacion cientifictecnoldgica que se genera en el area agropecuaria

i forestal.

APropiciar la vinculacién entre los sectores productivos y las universidades, a través de
sus programas y centros de investigacion.

A 1 nt e rxpedemdias deros resultados de programas de investigacion y desarrollo,
procurando el trabajo interdisciplinario y entre instituciones.
A Aprovechar |l as tecnolog2as de informaci



KEYNOTE ADDRESS
A New Development Model for Agriculturein the Caribbean
Chelston W. D. Brathwaite
Director General [ICA

| am indeed delighted to have been invited to address tffissdBual Meeting of the
Caribbean Food Crops Society on marketing opportunities for agriculture and forestry products
in the geater Caribbean A challenge for the ZiCentury.

| note with satisfaction the range of important scientific papers that will be presented in
your meeting. | congratulate you on your continuing efforts to promote a sustainable and
competitive agricultual sector in the Caribbean but | 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 embraesv
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 ¢hgtr i cul t ur edés i m
declines as a country develops. | beg to differ. Food is a critical input for sustainable
devel opment . Agriculturebés i mportance increeé

food industry, input supplies, tourism, agnalustry, health and nutrition and its contribution to
rural prosperity which is a pnequisite for balanced development, social equity and social
peace.

Food and Agriculture in the Caribbean continues to be importafadoreasons:

1. The CARICOM Caribbea 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 areherefore 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 proda 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 distibution 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
agriculturad production, food marketing and tourisnBased 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 underfgrential 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 arover. We must now find new building blocks on which to build the
Ainew agricultureo of the 21st century. It !
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products to replace sugar or bananas. We must seek a mix of new initiatives to form the basis of
the O0newd agriculture.

The O0New agriculturebo mu st support food
competitiveness as well as job creation.

The implementation of the Jagdeo Initiative, a proposal for modernization of agriculture
in the Caribbean, designéal remove the binding constraints to agricultural development, led by
the President of Guyana, His Excellency Bharat Jggdddielp us to achieve these goals.

| am here today, to suggest that the food and agriculture sector, whindhpisst was the
bedrock of our economies continues to have great potential to generate future employment, jobs
and wealth in the Caribbean.

|l will not be speaking of the traditional
potential to create employment, geate 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 [ICA

cal l At he nierecogaized as oneloft the key digbtgntial sectors that will drive
economic growth, development and deepen integration.

I wi || seek to assure you that new oppor
agriculture.® This new agriculture i srawone th

materials for preferential markets; one that increasingly embodies cutting edge technologies,
innovation and knowledge; and one that offers-bgdiness opportunities in an expanding range
of food and noffood products and services.

Areas for intervetion in the new agriculture are many. However, in the time provided to us
today, | wish to addresevenareas:

Organic Agriculture

Herbal and Medicinal products
Agro-energy

Agro-biotechnology

Food for Ethnic Markets

Agro-tourism

Food production from th€aribbearSea

NoakswNpE

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 meged organically by at least 633,891 farms or 0.7 percent of
the agricultural land of the countries surveyed (Source: SOEIBL 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 pente@8fro
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 nowsprd in most parts of the globe,
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the demand remains concentrated in Europe and North America. The two regions are
experiencing undesupply. Thus, large volumes of imports are being sourced from other
regions.lt is against this backdrop, that IICA hasllthe development of an organic industry in

t he Cari bbean t hat can contribute significa
strengthening the Caribbean's position as a source of safe and healthy food. It must be noted that
the organic industry pragdes 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 & 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 invesitinie 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 thdlpastyears).

HERBAL MEDICINAL PRODUCTS

Global trade in hdvals has an estimated value of over US$12 billion, with trade in crude
medicinal plants exceeding US $800M and herbal extracts andfiseshed raw materials
exceeding US $8 hillion.

The main product areas within the herbal sector include: Pharmadsttidoth
Medicinal and Aromatic; Medicinal and Vegetable Saps and Extracts; and Vegetable Alkaloids
valued at about US$8 billion, Spices and Hénmslued at US$3 billion in 2002nd Cosmetics
i valued at about US$1.5 billion in 2002.

The Caribbean hamnpyed a long tradition of high quality spices and ethmexlicines.
However, the region currently has a very low share of this global business.

It has been considered a 6éhotspoto due to
the development of neand unique bigroducts, such as Dried and Fresh herbs; Herbal teas,
Essential oils; Liquid extracts and tinctures; Exotic herbal drinks; Nutraceuticals;
Cosmeceuticals; and Plad¢rived pure pharmaceuticals.

Investment opportunities also lie in jointntares 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 Qils).

Caribbean countes 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.
Vincentwith 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
prdfitable 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 nuligerenewable
energy resources mainly by converting their sugar industries to the production of ethanol. This is
very attractive, since most of the regionds s
preferential traditional markets.

The succsses 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 thérrecan
Et hanol Commi ssion entitled, AHel p Fuel t he
(since ethanol production is an extremely energy efficient process), energy security, and a wide
range of environmental benefits.

In recognition of the potential for the Region, in 2005, IICA commissioned a study to
explore the potential of agenergy and developed a draft strategy for the industry. Among
other things, the study revealed that high potential exists foreagn@y enterprises to produc
ethanol from sugacane for gasoline substitution. For some Caribbean countries, the expansion
of ethanol production could become a most significant development tool. What is needed
urgently, howeveris the legal framework for the production and saleethanol 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 restaton of the sugar industry in Trinidad and Tobago,
through the production of ethanol and rum.

Al so at the Donorsdéd Conference on June 02,
Investment Bank noted its receipt of a large number of applicatiom® iarea of Agreenergy
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 ompetitive 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 chpadihg;
joint universityprivate sector projects and medlisciplinary highly skilled teams.

It is largely recognized that most advancements in biotechnology during20894have
occurred in crops (mainly temperate) and animals of interest to thdopesgtecountries.
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 Ihigimass production from sugeane 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 athis trend.

The Caribbean, despite its size, has many commodities that areremoldned for their
superior taste, such as, ginger, pimento, cocoa, coffee, in addition to many endemic crops that

13



are seriously underutilized with untapped potential ftuera d ded pr oduct s. The
and spirits industries are also traditional users offé@mentation technology and are poised for
further development as the technology improves.

The Caribbean can utilize its strategic proximity to the major madédiorth America
and the major Biotechnology practitioners in the USA, Mexico and Brazil. These countries
account for the lion's share of the global-bidustry which in 2001generated an estimated
US$34.8 billion in revenues and employed about 190p@0@8ons in publichtraded 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 spearheatieddevelopment 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
biotechnologicalbased 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,soeesop 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 negnoil is reported to manage arthritis.

ETHNIC FOODS

What are some of the genuine new opportunities for investing in food agriculture? Based
on mar ket reports, O6ethnicb6é commodities are
centres, includinghtose 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 noftraditional commodities have increased considerably in recent times, e.g. Jamaica
ackee to the US markefThe production base is increasing and being made more reliable with
the introduction of greenhouse technologies and improved irrigation facilitiesdid$era and
the regionally based private sector investing in processing, packhouse and exptesfaciine
Region and market and distribution facilities in North America, have now become a real
possibility.

[ICA has established an office in Miami to promote trade, agribusiness and food safety
which can assist Caribbean countries in the export lofietfoods to thediagpora in North
America.

AGROTOURISM
I n t he Afnewo agriculture, opportunities
agriculture/tourism linkages. In the past, both industries developed separately from each other,

the results beinghat 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. |ICA shares this visidhefor
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 fomd ifeam 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 fodis fasitors. We must ensure
that our tourists sample Barbados black belly lamb, Jamaica ackee and salt fish and Guyana
peppefpot and Trinidad and Tobago Roti as part of their gastronomic experience. When we also
consider the craft and artisanal produderived 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 byroducts of food production to service a higilue niche
market.

| am heartened by the recent focus of the Caribbean Tourism Organisation and Caribbean
Hotel Association to market the Caribbean under the taglibei f e Needs t he Car i
consumption of fresh locally grown food has implications for food securibyiobwn people a
healthy nation which consumes safe and nutritious food will see a reduction in lifestyle diseases.

Consumption of local foods als@lidatesour culinary heritage for the growing surge of
Af oodi esd who ar e vi the utimateggastromanic Exparienbeb e an s e ek

It also means that land remains in agricultural production while promoting rural stability.
Farmers can realize increased fagate incomes from tourismelated revenue and achieve
sustainable livelihoods in the rlirareas without creating social problems by migrating to the
cities.

lICA has led the drive for the development of these linkages with the establishment of a
regional Agritourism Linkages Centre in Barbados. It has developed alliances with the
CaribbeanTourism Organisation and the Caribbean Hotel Association in order to demonstrate
the benefits through a coll aborative effort
level, we have demonstrated that major hotel enterprises in the Region, ,stahdeds, 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 incrasing 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 AgricultureTourism linkages offers unprecedented opportunitiesteém sand
reverse the declines in traditional agricul tu
build resilience and sustainability of Caribbean economies. The rejuvenation of the rural sector
through the establishment of tourism sites amcetions which focus on preserving agricultural
traditions and cultural identity, will aid in reducing poverty in rural communities, enhancing
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environment al responsibility, and gi ving 6at
livelihoods.

We neel to promote as part of our unique tourism product culinary, health and wellness,
and agreheritage tourism in the Caribbean Region. A spectrum of investment opportunities,
ranging from direct investment in production, distribution and marketing, to yemtures for
local tours and trar€aribbean plantation routes aglidigora trails exist.

Opportunities in greenhouse, hydroponic and organic production systems to supply
hotels, restaurants, and spas with local products also exist. We should alsiepfant
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 mé | 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

|l nvesting in our human resources is critic
longer be viewed as a 'pubbector' responsibility.

[ICA 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 advatage 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
dewelopment 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 longerm development impact. Such a regional response wouldaspawerful signal

that agriculture iIis indeed an i mportant and
growth prospects and sustainable development.
No doubt, the strategies articulated for t

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

The private sector and thlikagora, in collaboration witlgovernments and civil society,
have a major and significant role 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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Actionsnecessary for the development of the new agriculture.

e We need to promote new regional agricultural enterprises. We must improve regional
transport in order to facilitate regional trade in agricultural products.

e We need to engageod importers and théurism sector in &trategy of mcentives to
support local food production.

e We need to strengthen systems for natural disaster and risk management and promote
agricultural insurance systems.

e We must promote a regional agricultural development fund mantie research,
innovation, technology and training in agribusiness.

e 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.

e We neel to value our owiii 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 aguisiness in our region to move our people out of
povety and promote rural prosperity. The Regional Development Fund should have a window
for small agribusiness development.

Agrotourism needs appropriate incentives and the legal underpinnings in order to be
successful in the countries of the region.

Let me conclude theseemarks by indicating that the food angriaulture sector is a
strategic sector of anycenomy for its contribution to food esurity, environmental
sustainability, energy, employment and social equity.

We, in the Caribbean cannot devetopbe world class societies if we depend on others to
produce what we eat, drink and wear. | 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
dependenceo 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 importancefobthe
and agricultural sector conomic development has been underestimated.

This underestimation of the importance of food and agribusiness industries in economic
development has reled in:

e a lack of recognition of the contribution of agriculture and agricultural professionals to
national development;
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underfinancing of agricultural research, training and education;

low interest in agribusiness as a profession among youth;

underfinancing 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 dgnialisector, seen from a
perspective that is broader thgnmary production is crucial in the search for economic growth
and rural prosperity.

It is our view that food ecurity andfood safety of a ation, preservation of the
environment, sustainable \ddopment 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 muksectoral 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 addredsesg tproblems.

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 pbal 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 Rgavernmental organizations are increasingly
involved in the provision of technical services to the sector, but the role of government in
building new straggic partnerships with the private sector, 4qgomwernmental organizations, and
the institutions of civil society remains a critical orBut, the rural sector has no hope for
development unless there is an increased flow of investment capital from bgthbiieand
private sector into the rural economy.

It is rather unfortunate and ironic that when there are budgetary constraints, Governments
tend to reduce investment in agricultiira productive sectdr 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. | noted recently that in 2003%rdy 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 basistwal prosperity and the provision of rural employment.

According t o t he I nternational Food Pol i
abundance and diversity of Latin America and
provide the region with @omparative advantage to compete in world markets and generate
broadb ased gr owt h t hr oHowelieo that growthevill enty benrealizgddf.we
adopt a more relevant development model that facilitates increased investment in the rural areas

18



soas 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 societyg.sAduld 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 nérrueal 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 fbamrcenters.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 investnts. The continued inequality between urban and
rural areas, despite economic reforms implemented in the 88ds and during the 1990s.

A limited inflow of resources and improvement in infrastructure in the rural areas due to
inappropriate public polieis 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 anchgreodial
and political insecurity in the rural economy due to the wrbaal imbalances; andhe
continued competitive disadvantage of the rural sector, despite investments in areas with much
potential.

The vicious circle of public investment must bexamined.

Vicious Circle of Public Investment

Increased Public
Investment to Solve

Problems in Cities
Fewer investments
in rural areas
Explosive Greater urban-rural
growth of imbalances

cities

K Increased

Greater rural
RU(aI-u(ban poverty

migration

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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LACK OF INVESTMENT IN THE
RURAL ECONOMY

Local food move to

production the cities

( )

Importation of Less food
food to supply produced
urban demand in rural areas

e’

Undermines Rural people

VICIOUS CIRCLE OF FOOD

It is therefore necessary to adopt a newettggment modethat facilitates btter rural
urban balance through integral development of both urban and rural Asea®ll as geater
investments in rural areas that are essential to:

e Ensuring social and political stability.

¢ Promoting the competitiveness of agricoit@nd rural economic activities.

e Creating rural agricultural and nemgricultural 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 marketequirements.

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.

e Support investments in infrastructuredaservices that will make both agriculture and
nonagricultural activities in rural areas competitive, profitable and sustainable.

e Support investment for the development of human capital in the rural sector (rural
education) so as to increase the skillgha 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 veddeled activities and higher incomes.

In light of the challenges fawg 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, g r i ¢ u Irote unr eed@mic 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 Agricultue and Rural Development.
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Proceedings of the Caribbean Food Crops Society. £3. 2007

ANALISIS PRELIMINAR DE LAS PLANTAS EXOTICAS INVASORAS EN COSTA
RICA

Eduardo Chacon y Guido Saborio, Asociacion para la Conservacion y el Estudio de la
Biodiversidad ACEBIO), Costa Rica

RESUMEN: Las plantas exéticas se han convertido en un componente importante de la
vegetacion de casi todos los paises del mumbo.estas especies, aquellas que llegan a
naturalizarse y convertirse en invasoras sonroblpma tanto @ra las especiesativas, como

para los sistemas agricolas. Debido a su importancia econdémica y biologica, las especies exoticas
invasoras han recibido gran atencion en muchas partes del mundo. La creacion de bases de datos
sobre estas especies nos permm@parar su distribucion y sus efectos en los diferentes sistemas
naturales y agricolas, dandonos un mejor conocimiento de su ecologia para desarrollar
estrategias preventivasSegun la definicion de la Convencion de Diversidad @jigia (CDB)

una espee exoticainvasora esioda especie exética cuya introducciébn amenaza la diversidad
biologicad. Debido a la falta de informacion es dificil o imposible saber si todas las especies
exoticas naturalizadas en Costa Rica son invasoras. Sin embargo, siguigmohcigio de
precaucion (CDB) debemos considerar que todas las especies exoéticas naturalizadas podrian
llegar a ser invasorasPor lo tanto, aqui presentamos un analisis preliminar de las especies
exoticas invasoras (EEI) de plantas en Costa Rica, bamada lista de especies de plantas
introducidas para Costa Rica (Chacén, yESaborieR., G.; http://i3n.iabin.net/participants/
costarica.html En esta lista se presenta para cada especclasificacion taxonémicautor,

nombre comun en espafibibito, uso, lugar de origen y estado poblacional. Este Ultimo dato
permite separar 307 especies de plantas exoéticas que se encuentran naturalizadas y por lo tanto
podrian considerarse invaasr 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 todavia desconcesd807 EEI de plantas en

Costa Rta pertenecen a 76 familias y 219 géneros. La familia con el mayor numero de EEI es
Poaceae (79 spp seguida por Asteraceae, con un total de 20 especies. La mayoria de las
especies de plantas exdticas en Costa Rica que son invasoras fueron introclutidas
ornamentales (35.5%), mientras que de un porcentaje muy similar de las especies se desconoce el
motivo de su introduccién (34.2%). Del total de EEI de plantas, el 68.7% son hierbas y el 23.5%
son consideradas malezas. El origen geogréfico de egtasies es muy variado, sin embargo,

la mayoria de las EEI de plantas en Costa Rica son de origen europeo (20.5%). En este andlisis
preliminar se identificaron 30%&species de plantas exoéticas en Costa Rica que al estar
naturalizadas se podrian considénaasoras. La mayoria de la informacién existente sobre los
efectos de las EEI en Costa Rica es sobre las especies exéticas que son plagas importantes en
cultivos, mientras que la informacion sobre los efectos de estas especies exéticas sobre las
especis nativas es escasa.

Palabras clave: Biodiversidad, especies exoticas
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IMPACT OF THE INVASION OF THE RED PALM MITE, RAOIELA INDICA, IN
PUERTO RICO

J.C.V. Rodrigues J. Pefid, and A. Rodj 'University of Puerto Rico’University of Florida
and*USDA/APHIS/PPQ

ABSTRACT: The miteRaoiella indicaHirst (Acari: Tenuipalpidae) was first detected on the
eastern coast of Puerto Rico and on Culebi@and in October 2006 (Inter. J. Acarol. 35;3

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 nor@irgiddune

2007 the mite has been observad the southwestern cornerf the island and in the north
extending about halfway across the northern coast of the island, about 100 and, 50 km
respectivelyfrom the original detection sites. Because the coconut palm is common in all coastal
areas bthe island, the occurrence dfig susceptible host is probably not responsible for the
miteds pattern of distribution. The southern
and thisdifferencewould likely affect natural enemies as well as the pest. Severe damage
assocated with high number of mites $ibeen observed in coconut palms and in banana, which
are the most common hosts found in the coastal areas. Mite infestations are killing young
coconut palmsall of which may lead to a decrease in natural resgednd cosequently a
decrease in palm densities in natural areas. Coconut palms around two years old have been found
severely infested and appear to hdnael vigor and growtltompromised. Adult plants show
twisted, drooping lower leaves and premature loss of yoommgature 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, thigp 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: hvasive species, coconut, banana
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APERCU DES PRINCIPAUX RISQUES PHYTOSANITAIRES EN MARTINIQUE, ET
DE LEURS CONSEQUENCES EN MATI CRE DE LUTTE
ENVIRONNEMENTAUX

Jean lotti et Philippe Terrieux Di recti on de | 6 AgrFHorétul t ur e
Service de ldrotection des Végeétaux, MAP

ABSTRACT: The contrd of black weevil Cosmopolites @rdidus and Yellow Sigatoka
(Mycosphaerella musicolahas led to a critical environmental situation: soil pollution from
organochloride and airborne chieal spraying both ofwhich are no more easily tolerated by
the neighbouring population. Regulations, import control and field surveys aim at protecting
banana production from mainly Black Sigatohdy¢Cosphaerella musicojaand Moko disease
(Ralstonia salnacearum Race 2, Biovar 1). Their introduction could be a disaster. But
importation of vitroplants (1 400 0&® 000 000 VP/year), which contribute to reregvthe
plantations ando limiting the negative impact of nematogesuld be a dangerous pathwiay

alien viruses if not seriously controlled. An-adc 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, avecadoo, treesand recently
white cedar treeshave been infested by new invasive pedtf which demonstratethat the

risk is quite high in the Caribbean Islands despitentbasureshat are deployed in Martinique

and Guadeloupe fglant healthcontrol.

Keywords: Banana, vitro plants, French West Indies, Plant Health Service
Cas de la Banane

Parmi les probléemes phytosanitaires auxquels la Martinique est confrontée, ceux touchant la
production de banane sont doublement préoccupants. lls sontmdwrende trois principaux
ravageurs, le charancon no€dsmopolites sordidjisla cercosporiose jaun®dlycosphaerella
musicolg, plus un ensemble de nématodes pathogenes.

DObune part ils repr®sentent un f act altérdesi mpor t
r®col t es, et de | a Il ong®vit® des plantations
spéculation menacée sur les marchés mondiaux

Déautre part | es nombreux traitements pestici
santé des trailleurs, de qualité des aliments, ou environnementaux Parpluesmportants, il
faut citer

- Pour les insectes

Loutil i s &bsmopolitecsordidud e pl us de 300 tonnes doun
famille des organochlorés, la chlordécone, dparen 20 années sur pres dé@6 ha, a conduit

a une pollution importante et persistante des terres, des rivieres et des nappes phréatiques des
zones bananiéreka flore, les cultures, la faune sauvage y compris marine littorale, et le bétail

sont conaminés a des degrés trés variables, sans que des effets ou symptémes aient pu étre mis
en évidence. La population humaine est aussi imprégnée par cette molécule qui présente des
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caractéristiques de baccumulation. De nombreuses études épidémiologiqueédtérancées,

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

| 6opinion publique, gqgui a re-u beaucoup doi n
conséquences éventuelles de cette pollution avérée. nd6exi ste plus doéi nse
autorisés contre cet insecte. Seuls deux nématicides, le Cadusaphos et le Fosthiazate demeurent
homologués pour le contréle du charancon, mais avec une efficacité insuffisante.

La lutte se fait par piégeage gea s s e partir d 6 u n esordidne, mone
provoquant | dagr®gation dbéadultes de charan-o

La destruction totale des plantations apres le cyclone DEAN fait craindre une recrudescence de
ce ravgeur, la consigne a été donnée de réduire les pgeutts de bananiers cyclonés en

petits d®bris dont |l a d®composition rapide n
dohabitat et de nouim mdnitoring pap pageaget@onypage e | i t e s
sacrifiant guel ques souches donnera | es seuil
plus possible ®tant donn® | es dangers envirol
par | a banane Thlodéconsse de | 6affaire ¢

Par ailleurs, de nombreux insectes, comme les thrips ou les cochenilles, ne peuvent étre
combattus en | 6absence de produits phytosani
utilisations illégales de produits prohibés sur banane.

- Pour les maladies crypogamiques:

Pour lutter efficacement contre la plus importante maladie cryptogamique touchant la banane,
(Mycosphaerella musicola des traitements aériens sont nécessaires. La lutte contre

Mycosphaerella musicola st obl i gat oi r e, esdéckmré i desqaanantaing 6 un o
par |l e minist re de | 6Agriculture. La profes
r®al i se | e monitoring de | 6®volution de | a ma

traitements par hélicoptére ou @ation auprés de deux sociétés stragantes.

Les traitements fongicides aériens utilisent deux matiéres actives de la famille des triazoles, seuls
fongicides encore homol ode fdxancement est chgsurél parhuni | e
prélevement aal tonne de banane produite.

La | oi sur |l es traitements a®riens de 2004, [
de 50 m tres des habitations, jardi ns, cour s
km/h. Un tiers des surfaces banane ne devrait donc plus théoriquement étre traité, ou bien par

pul v®risation ~ dos. Par ailleurs, ° cause de

et des plantations, ce type de traitement est de plus en plus mal accepté par léopopulat
riveraine des bananeraies, du fait des génes occasionnées.

Lohypoth se déune attaque pMycosphaerallammusiadjaquil a c e
progresse dans | 6arc Antill ais au Nord et au
car, pour les raisons invoquéesdmssus, les traitements hebdomadaires qui seraient nécessaires
seraient impossibles a réaliser. Le Service de la Protection des Végétaux, en collaboration avec la
Fédération Régionale de Défense contre les Organismes Nuyisibléssa F REDON, sbes
dans un programme de monitoring spécifigue. Sous la houlette scientifique et le conseil du
CIRAD, un réseau dense de parcelles tétmoins de banane plantain va étre suivi mensuellement, et
des prélevements de feuilles de banane Ghskmprésentant des symptdémes de cercosporiose
analysés par examen microscopique et test moléculaires PCR.
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- Contre les nématodes:

Le recours a des plantations de parcelles aprés jacheres a partir de vitroplants indemnes de
nématodes a permis de réduiremd@a ni r e tr s i mportante | 6i mpe
retarder de deux ou tr oile déadaenchemerd detcesltraitenaehts o n
est raisonné grace a des analyses de sols réalisées par le CIRAD/IRD pour les planteurs. La
consommatio de nématicides a ainsi été considérablement réduite. Les nématicides homologués

di sponi bles ne sont plus qudéau nombre de troi
seule application/ an, d®l ai a vabe @vaitré@dntetdit e i my
pour cause de dangers importants pour les applicateurs.

La réglementation francaise spécifigue a la Martinique et a la Guadeloupe interdit toute
introduction deMusa sp y compris les fruits pour la plupart des origines (Guadelaipe
Dominique seuls admislPar dérogation, et grace a une procédure drastique de quarantaine et de
contr'l e en amont et " |l 6arri v®e, des vitrop
disposer de 1 a 2 millions de plants issus de vitroplantampale contrdle exercé par le SPV

porte sur trois virus, le CMV, le BBTV, le BBrMV et sur la souche Moko de la bactérie
Ralstonia solanacearuntous organismes de quarantaine réglementeés.

Aprés plusieurs années sans incident, la détection en serre eatgume, a la Martinique et a la
Guadeloupe, de nombreux plants infestés par le BBrMV a conduit a la destruction de prés de 600
000 plans avant leur commercialisatioln plan de surveillance de grande envergure (5000
prélevements représentant 3% des @xgiions bananiéres) a prouvé que la Martinique était
indemne sur son territoireln plan identique est lancé en Guadeloupe.

Cet ®pisode d®montre | 6i mportance doéun sui vi
importé, qui peut étre la porteiverte a de nouveaux ravageurs, et a leur dissémination rapide.

Quelgues invasions récentes

Elles touchent surtout des plantes communes,
cas concerne la forét.

Sans I mpact ve®ritabl ees imvagions |vidildes @ongtitodnteun duget | 6 °
déi nqui ® ude pour | es administrations en <char

gue pour les particuliers conscients du risque que représentent -levdgeurs nouvellement
introduits sur urerritoire insulaire.

Il sbdbagit des organismes nuisibles suivant s:

Cochenille rose de I'nibiscusMaconellicoccus hirsutug&Green)- des tentatives de contréle par
le biais de coccinelles prédatrices n'ont pas donné de résultats significatifs.

Tigre de l'avocatier: Pseudacysta perseaattaques cycliques pouvant entrainer une baisse tres
importante des récoltes.

Acarien rouge du cocotier Raoiellia indica- signalé par le Docteur Etienne de I'INRA et
constaté en de nombreux points de la Martinique p&REBDON, sur cocotier et palmacae
divers; les dégats observés sont encore insignifiants mais un programme de surveillance est en
route (SPYFREDON).
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Cochenille des cycasAulacaspis yasumastuditrés vives attaques au cours du 2éme semestre
2006 allant jusg'a entrainer la nécessité de destruction des plantes touBlezesoup de
jardins de particuliers et publics sont touchés.

Thrips du poirier pays (Tabebuia pallidg un holopothrips (il s'agit d'un genre néotropical) de
la famille des phaleothripidaepremiéres infestations en Martinique au cours du ler semestre

2007, dissémination trés rapide et degats importants sur les jeunes pousses. Des infestations nous
ont été signalées en Dominique au début de I'année 2006 et en 2002 a Miami.
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LOS INSECTOS INVASORES DE COSTA RICA
Paul Hanson, Escuela de Biologia, Universidad de Costa Rica

RESUMEN: Se han registrado més @60 especies de insectos invasores en e] pais el nimero

actual es muw mas altoMuchas de estas especies tienen una distribucion cosmopolita, aunque se
desconoce su lugar de origen y a veces no existe una confirmacion de su presencia en Costa Rica.
la mayoria de los casos es probable que lgpor accidente; las egpciones principales son las
especies que tienen usos econémicos, por ejetambeja de miel y unos parasitoides utilizados en el
control biolégico de plagad.os vectores de dispersion mas comunes son el suelo, los desechos
humanos, la madera, los gosny otros productos almacenados, otros animales, y las plantas. Muchos
de los insectos caseros son especies introducidas, por gjeagltodas las cucarachas y muchas de
las hormigas. Puesto que los piojos son tan espegifiasdodaslas especiessaciadas a kaves y
mamiferos exéticos fuerantroducidagunto con su hospedero. Se presenta la misma situacion en el
caso de muchos insectos que se alimentan de las plantas introducidas, aunque en este caso va
especies son generalistas, por ejeyipk afidos (es posible que 57 de las 65 espeespsexoticas) y

los insectos escamas (48 especies introducidas). A menudo los parasitoides acompafaron a |
insectos fitd6fagos; por ejemplal menos 30 pasitoides de escamas son exoéticos y es prelrpi#
mucha deestos llegarande manera accidéal (aunque pueden ser benédi@n el control biolégico).
Aedes aegyptiene mucho impacto en la salud por ser el vectbdéelegue otras especies son plagas
muy serias en la agricultura, por ejemplos afidos, la broca decafé, Plutella y la mosca
mediterranea. Es probable que muchos insectos introducidos en Costa Rica no invaden el bosqt
primario (la subespecie africana de la abeja de miel es una excepcién), pero se carece C
investigaciones en estenta.Una vez que un insecto se establece en el pais es muy dificil eliminarlo y
la Unica opcidn es tratar de bajar su poblacion.

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 impoggdcultural products. Shipments are

now screened not only for known pests of a crop, but for all potential pests and invasive species
in the shipmentds area of origin. Il n most <cas
shipment is pesdiree remains with the country of origin. Unfortunately, these more rigid
requirements come at a time when the taxononistssential for identifying organisnas any

pest statu® are rapidly disappearing. In tropical countries, the potential insect contamofea

shipment can, and often do, include-described species. Several tools are available or in
developmentthat can assist in pest identification. Expert identification systems, particularly
Luci dE, are now avail abl e oftamtrinsezt gnouppang, scale o f ec
insects(Coccoideaand thripg Thysanopterg biocontrol weevilfCurculionidae), and more are

in development. On the more distant horizon, the Barcode of Life project has the potential to
dramatically reduce the problenof 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 Riddational Biodiversity Institute (INBio), are essentiai
establishing baseline knowledge of a region's biAtthough these initiatives are promising,

only a renewed commitment to funding training in taxonomy, and employing taxonowilkts

avert a catastrophic loss of ability to identify and react torgimg pest problems.

Keywords: Taxonomy, Lucid, pests
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PROBLEMATICA COMERCIAL EN PINA POR DETECCION DE SEMILLAS
CONTAMINANTES DE ROTTBOELLIA COCHINCHINENSIS

Benny Garcia Fernandez, Programaadibnal de Malezas, Ministerio de Agricultura y
Ganaderia, Costa Rica

RESUMEN: La pifia se ha exportado desde hace mas de 30 afios, siendo actualmente el segundo
producto agricola de exportacion después del barunalestino principal es EE.UU. (60%),

aungle una buena parte de la produccion nacional se destina a Europa (40%). EI ultimo censo
realizado por el MAG, arrojo la cifra de 27.000 ha distribuidas en la Zona Atlantica, Zona Sur y
principalmente en la Zona Norte, a pesar que ya se comienza a extacidela Zona Pacifico

Central y Norte. El mercado internacional esta cubierto en el 70% por fruta producida en Costa
Rica, siendo el volumen de exportacion de aproximadamente 59 mil contenedores al afio, lo que
corresponde a 1000 millones de kg con ulorvastimado de $360 millones. Es tal el auge y
reconocimiento de la pifia costarricense a nivel mundial que otros mercados estan interesados en
adquirir esta fruta en nuestro pais, tallesaso de Nueva Zelanda, Japon y Sur América. Desde
finales del &o 2005 se han reportado pérdidas de mas de $5 mildelgdo adevoluciones de
contenedores de pifia de los puertos de ingreso a los EEEldsituacionesprovocada pola

presencia de semillas de malezas contaminaesp&cialmente por la presend@ una especie
invasora como es el caso ldeyerba eaminadora, zacate invasBottboellia cochinchinensisla

cual es clasificada ¢ quaseencuertra enilagcoronB deyifaren I6sR OO E
embarques de pifia. A raiz de lo anterior el $ankitosanitario del Estado reaimna primera

etapa de diagndstico mivel nacional de80 fincas productoras de pifia que tenian areas
comprendidas desdeS0a 8000 ha Se llevaron a cabiospecciones fitosanitarias preliminares

en las é&reas iticas @l proceso de produccion para determinar las causas por las Ruales
cochinchinensigio se estaba controlando en forma eficaz en las diferentesélidasites y de
produccién. Una vez se escontrab&as debilidades de control en la inspeccion fitosaiaitse

realizaba una capacitacion a productores o personal involus@me comoidentificar la

especie invasora, problemas detectados y las recomendaciones técnicas tendientes a minimizar la
deteccidn de las semillas de malezafkdeochinchinensisEn una segunda etapa se detedmin

la zona critica reflejando que la Zona Norte tenia una mayor proliferacion de nuevas
exploraciones de pifia y poco conocimientcektipo de control de esta especie invasivengl

perjuicio que le podria causd&n latercera etapa el servicio de extension agricola de la zona
norte fue capacitado en todas las especies de plantas o malezas que causaban problemas
fitosanitario para los Estados Unidosdemas, se capacitaron paa a conocey difundir la

Directriz para kb Manejo de Malezas de Importancia Econdémica y Cuarentenaria para la
produccion y exportacion de pifespecialmente esta especie invafl@OEX. Sin embargo, se

ha determinado que muchas de las recomendaciones que se deben implementar para solventar
esteproblema escapan del ambito del MAG, por lo que se hace necesario coordinar acciones con
otras instancias del Gobierno, tales como MINAE, MORfiuyicipalidadesentre otras.

Palabras clave: Malezas, productos de exportacion
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EFFI CACY OF BOTANI GARDE, TRI CONE AND METARHI
TREATMENTS FOR THE CONTROL OF CHILLI THRIPS, SCIRTOTHRIPS
DORSALISHOOD (THYSANOPTERA: THRIPIDAE) IN THE GREENHOUSE

Dakshina R. Seal, Waldemar Klassen and Catherine Sabines, Tropical ReseakEztuaation
Center, University of FloriddFAS, Homestead, Florida 33031, USA

ABSTRACT. Scirtothrips dorsalidHood is a significant pest of various vegetable, ornamental
and fruit crops. Its biology is little known and its management remains largetydeveloped.
Ond al apenod pepper [Beéaaverin BassBmpmiedat Ba/t06 B.S. a8  (
(0.5L/100L) at weekly intervals significantly reduced mean numbelS. aforsalisadults and
larvae when compared with the nontreated controlCAmi™ (a Hend of borax, orange oil and
biodegradable surfactants) at 50 0z/100 U.S. gal (391 ml)0also reduceds. dorsalis
populations on pepper and cotton when compared with the nontreated cdvétalchizium
anisopliae (green muscardine fungust 29.0 0z/100 U.S. gal (227 ml/100) effectively
reduced S. dorsalisadults on cotton. All treatments dfl. anisopliae and B. bassiana
significantly reduced populations of chilli thrips larvae, and were comparable to spinosad
(Spintor®), which provides @ellent control ofS. dorsalidarvae.

Keywords Beauveria bassiana, Metarhizium anisoplideicon, spinosad, pepper, chilli thrips,
management

INTRODUCTION

The chilli thrips, Scirtothrips dorsalisHood, detectedn Miami, Florida in 2003 on
Capsicumspp. from St. Vincent and the Grenadines, West Indies (Skarli2€08), 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 disfrigts Lucia
and St. Vincent (Ciomperlik and Seab04). In 2005S. dorsalisvas recorded on pepper and

the6 Knockouté rose in retail garden centers it
commercial nurseries in Florida (Hodges et aD05). Inaddition, S. dorsalishas been
reported often on roses grown in home gardens

Scirtothrips dorsalisattacks a wide range of hosts belonging to 112 plant taxa. It is an
economic pest of various fruit, ornamtal and vegetable crops in southern and eastern Asia,
Africa and Oceania (Ananthakrishna®93; CABI/EPPO, 1997; CABR003). In India, it is
abundant on chilliesGapsicum chinensgacq.) (Ramakrishna Ayyr, 1932; Ramakrishna Ayyr
and Subbiah, 1935) and Thailand on the sacred lot@delumbo nucifera&aertn.) (Mound
and Palmer, 1981) and on peantachishypogaed..), (Amin, 1979). In Japarg. dorsaliss
a pest of tea and citrus (Kodomari, 1978). Other economically important hdstslofsals,
as listed by Venette and Davis (2004), are bankhesdspp.), beanKhaseoluspp.), cashew
(Anacardium occidentalk.), castor Ricinus communik.), corn Zea mayd..), citrus(Citrus
spp.) cocoa Theobromacacaol.), cotton (Gossypiumspp.) eggplat (Solanum melongena
L.), grapes Vitis viniferaL.), kiwifruit (Actinidia deliciosaC. F. Liang.& A. R. Fergusoiy
litchi (Litchi chinensisSonn.) longan Dimocarpus lmgan Lour.), mango Mangifera ndica
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L.), melon Cucumisspp.) onion Allium cepal.), passion fruit Rassiflora edulisSimg, peach
(Prunus persicd.. Batsch), peanutAfrachis hypogaed..), pepper Capsicumspp.), poplar
(Populusspp), rose Rosa chinensidacq.) soybean Glycine maxL.), strawberry(Fragaria
virginiana Mill. ), sweet potatolpomoea batatad..), tea[Camellia sinensiqL.) Kuntzd,
tobacco Nicotianaspp.), tomatdLycopersion esculenturh.), and wild yam Discoreaspp.).

The relative severity of attack b$ dorsalis on these many hosts has not been
investigated.Scirtothrips dorsalis may feed on all the aboveground parts of the host plant,
causing scarring, discolorati@md deformities (Chang et a1.995), although this pest strongly
prefers meristems and other tender tissues.

Scirtothrips dorsaligs a vector of various viral and bacterial diseases, including peanut
bud necrosis virus, chlorotic fan spot virus of peanahd tomato spotted wilt virus (Amin et
al., 1981; Mound and Palmet981; Ananthakrishnari993), although it may not be a major
vector of theomato spotteavilt virus (Zitter et al, 1989).

Various studies have been conducted to manage this lpesisng chemical
insecticides many of which are obsolete. Therefore, we evaluated the efficacy of spinosad,
imidacloprid, chlorfenapyr, novaluron, abamectin, spiromesiésfiuthrin, methiocarb, and
azadirachtin for their control of this pest @cotchBonet 6 pepper in a study
(Seal et al.2005,2006). Chlorfenapyr was the most effective in reducing the densiti®s of
dorsalisadults and larvae followed by spinosad and imidacloprid. The performance of other
insecticides in controllingS. dorsalis populations was inconsistent. Pyrethroid insecticides
(Warrior®, Pounce®, Asana® and Baythroid®) did not provide controlSofdorsalis
(unpublished data). Dinotefuran, imidacloprid and thiamethoxam, which belong to the newest
major class of ing#icides, neonicotinoids, effectively controlled. dorsalison pepper
(unpublished data).

In the present study, we have evaluated the effectiveness of BotaniGdBé@yeria
bassianabased productiMetarhizium anisoplia@nd TriCod™ (a blend of boraxprange 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 witB. bassianaand Metarhizium anisopliaecan 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 chillthrips. I n t hd af iapetin cCpsipuinyanmuend..) was directly
seeded8 March 2007 into on&).S.gal plastic pots containing Fafard 2 MIX (Canadian
Formula; Conrad Fafard, Inc., Agawam, MA C10020) in a greenhouse in the Tropical
Research an&ducation Center, Homestead, Florida. The greenhouse was maintained at 78
+5°C, and 750 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 areBepuveria bassianasBotaniGard® ES at
2 qt/100 U.S. gal (0.£/100L); BioWorks, Inc.; 2) BotaniGard® ES at 1 gt/100 U.S. gal (0.25
L/100L) i n combination with TriConE ( adabkel end o
surfactants) at 50 0z/100 U.S. gal (391 ml/100; Bi oWor k s, Il nc. ; 3) Trii
gal (781 ml/100L); 4) inosad at 7.0 oz/a (512 ml/h&pinTor® 2SCDow AgroSciences
LLC; and 5) a nontreated control (sprayed with water). Treatmens ptwisisted of 10
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Q al apenod pepper pl ant s, arranged i n a rando

replications.
Each treatment plot was surroundedfivg cotton plants infested with chilli thrips to
facilitate movemenof thrips to the experimnt hd |l abpeno 6 pl ant s. Appl i

treatments was indted when plants were 1 mo okihd were applied four times on 7, 14, 21

and 28 Aprilwith a small hanéheld sprayer delivering 70 gal/a (68%a). Treatments were

sprayed at 17.00 ESheh day of application. Evaluation of treatments was madé& @l after

each application on 14, 21, 28 April and 8 May at 10.00 EST by carefully checking the whole
plants for chilli thris adults and larvaéy using a 10X hand lens. A pspray count othe
chilli thripal ppeponbatpeppen was made at the i
April 2007.

The second study was conducted on cot@osSypium hirsutujrseeded® March 2007
and grownwith the same cultural and management practaeslescribed above. Various
treatments used in this study were exaliltly those othe first study. Treatments were applied
onemonth after seeding. The third studwsalso conducted on cotton seedédMarch 2007
and grown with the same cultural pectices. Treatments werapplied 11 April 2007.
Treatments evaluated in this study were 1) two ratddetfrhizium anisopliaet 15 and 29
0z/100 U.S. gal (117 mand 227 ni100 L); Earth BioSciences, Fairfield, CT, USA; 2)
BotaniGard® ES at 2 gqt/100 U.§al (0.5L/100L); 3) BotaniGard®ES at 1 qt/100 U.S. gal
(0.25 K100 L) in combination with Tri Cd&L); alx 50 o0:
Tri ConE at 100 o 2/100l0;®) shinosd at §laolz/a (51R/ia]; anah 6) a
nontreated control.

Statistical Analysis. The data on the numbers $f dorsalisadults and larvae were
transformedby using the squareoot of X + 0.25 before conducting the analysis of variance
(SAS Institute, 1988). The data were then analymedsing software providedybStatistical
Analysis System (release 6.03, SAS Institute, I8ary, NC; SAS Institute, 1988). Means were
separated by Duncant6s (1955) Mul ti ple Range
found in the analysis of variance.

RESULTS AND DISCUSSION

In the first study, the abundance of chilli tlegopulatiors was medium to high (Tables
1&2,prespray count ) . After the first applicati
reduced chilli thrig adults on the first sampling date (14 Apalcomparedo the nontreated
control (Table 1). After the second application, the mean nundbeadults/plant in
BotaniGard® a n d T r-ireGtedrplnts did not differ frothe mean number of adults per
plant inthe nontreated control on the second sampdiaig (21 April). A similar result was
observed after the third application on the third sampling date (28 April). Afteiotingn
application of all treatmentsherewere significantly fewemadults in the BotaniGard®and
Tr i Cdreanted plants on thiurth sampling date (8 Maythan inthe nontreated control.
Botani GardE in combination wi t&dultfonithdaumhE di d
sampling date. SpinTor® consistently reduced chilli thagdults on all sampling dates when
comparedwvith the nontreated control. When means across the sampling dates were considered,
all treatments significantly reduced chilli thsigdults when compared with the nontreated
control.
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All treatments significantly reduced tmaimber of chilli thrig larvaeon 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®andCon E di d
not provide significant reduction of the chilli thsiparvae on thehird and fourth sampling
dates. SpinTor® consistently reduced chilli terigrvae on all sampling dates. When means
across the sampling dates were considered, all trearaigmificantly reduced the chilli thsp
larvae when compared with the nontreated control.

When adults and larvae were combined, all treatments also significantly reduced chilli
thrips populatiors in the first and second sampling dates when comparedthgtnontreated
control (Table 3). On the third sampling date, BotaniGard® and TEComl i d not r educ
chilli thrips population when compared with the nontreated control. On the fourth sampling

date, Botani GardE and Botani GardE in combinat
chilli thrips populations which were not significantly ifferent from that of thenontreated
control. Tri ConE al one and SpispopaatidaWkengni f i ¢

means across the sampling dates were considered, all treatments significantly reduced the chilli
thripspop ul a talapeno o np bpper .

In the second study with cotton, BotaniGard® alone reduced chillsthdpltssix days
after the first application (Fige 1). Adult populations remained significantly low on each
sampling date. BotaniGard® at 1 qt/100 U.S. gal (0/290L) in combination with TriCoR
at 50 0z/100 U.S. gal (391 ml/1A0) performed better than BotaniGard® used alone in
suppressing chillithripa d u | t s . Tri ConE alone at the rate
L) provided significant reduction of chilli thgpadults SpinTor® provided significant
reduction of chilli thrig adults on all sampling dates. All treatments significantly reduced
chilli thrips larvae on cotton (Figre2). Populations of larvae on cotton started increasing after
the fourth weekwhen treatments were stogheln the third study, both rates . anisopliae
significantly reducedhe number othilli thrips adults (Figire 3). BotaniGard® alone or in
combi nation with Tri ConE al sadults Papuatidns ofamluits | y r e
increased on all treated plants after the termination of application of all treatments. Chdlli thrip
larvae were significantly fewer on all treated plants tlbanthe nontreated control plants
(Figure4).

Overall, BotaniGard® anil. anisopliaereduced chilli thrig populations in all studies.
These products will have a significant role in developing a management program against chilli
thrips. However, furthestudies need to be conducted in variable environmental conditions to
determine how best to achieve efficient wdeentomopathogenic fungi in controlling chilli
thrips.
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Table 1. Mean numbers @&. dorsalisadults per plant ofd al apenod pwetpper t
BotaniGard®, T i ConE and SpinTorE in a greenhouse stu

Prespray | ---------------- post spray sample----------
Sample
Treaments Rate/100 ga| 6 Apr 14 Apr |21 Apr |28 Apr |8 May | Mean
BotaniGard® | 2 qts 1.80 1.80b |1.80a |1.10a 0.90b 1.40b
ES
BotaniGard® | 1 qgt 1.70 1.70b |1.70a |1.10a 1.20ab | 1.43b
+ +
Tri Con E/ 500z
Tri Con E 1000z 1.80 1.80b |1.80a |1.65a 0.75b 1.50b
SpinTor® 7.0 0z 2.60 0.05¢c | 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 similietter(s) do not differ significantly (P > 0.05; DMRT).

Table 2. Mean numbers @. dorsalisl ar vae peJalpalpaemtodo fpwetip per t
Botani GardE, Tri ConE and SpinTorE in a greenh

Prespray | ---------------- post spray ample------------

Sample
Treatments | Rate/100 6 Apr 14Apr | 21Apr |28 Apr 8 May Mean

gal

Botant 2 gts 9.25ab | 1.25c 3.75b 16.70a | 9.45a 7.79b
Gard® ES
Botank 1qt 10.00b | 2.75b 3.65b 16.25a | 9.35a 8.00bc
Gard®
+ +

Tri Con| 500z

Tri Con| 1000z 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).
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Table 3. Meamumbers ofS. dorsalispopulation( adul t s +

| arXaleg p epneord p

and

pepper treated with Sa)mTo@mhgf@emhduEestud'y.r i ConkE
Prespray | -------------- Post spray sample-------------
Sample
Treaments Rate/100 | 6 Apr 14 Apr 21 Apr 28 Apr 8 May Mean
gal
Botant 2 gts 11.05c 3.05b 5.55b 17.80a 10.35ab 9.19bc
Gard®
Botant 1qt 11.70bc 4.45b 5.35b 17.35a 10.55ab 9.42b
Gard®+ +
Tri Con| 500z
Tri Con| 1000z 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 2120a 13.75a 13.40a 19.06d

Means within a column followed by a similar letter(s) do not differ significantly (P >0.05; DMRT).
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Figure 1. Mean numbers of. dorsalisadults/cotton plant treated with BotaniGard®. (
bassiand , T r i Cend df bofavg orande oil and biodegradable surfactants); BotaniGard®

+ TriConE; and SpinTorE (spinosad). Abbrevi
Tricon. BotaniGard is a preparation &eauveria bassianand Tricon is a blend of borax,
orange oil ad biodegradable surfactants.
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Figure 2. Mean numbers 08. dorsalislarvae/cotton plant treated with BotaniGard®. (

bassiand , Tri ConE (a blend of borax, orange oil &
+ Tr i:;GodnSpinTor® (spinosad). Abbreviations: Bo, BotaniGard; BoT, BotaniGard +

Tricon. BotaniGard is a preparation &eauveria bassianand Tricon is a blend of borax,

orange oil and biodegradable surfactants.
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Mean no. adults
N
1

1 2 3 1 5 6 7 8 9 10
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Figure 3. Meannumbers ofS. dorsalisadults/cotton plant treated witetarhiziumanisopliae

at 15 and 29 0z/100 U.S. gdll7 ml and 227 ml/10Q), Tr i ConE (a bl end of Db
oil and biodegradable surfactants) and BotaniGaB@®4gssiana + Tr i ConE. Abbr e\
Bo, BotaniGard; BoT, BotaniGard + Tricon; Met. Mdetarhizium anisopliaeat 15 0z/100

U.S. gal); Met. 29Metarhizium anisopliaet 29 0z/100 U.S. gal. BotaniGard is a preparation

of Beauveria bassianand Tricon is a blend of borax, orange oil and biodegradable surfactants.
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Figure4. Mean numbers &. dorsalidarvae/cotton plant treated witMetarhiziumanisopliae

at 15 and 29 0z/100 U.S. gdl1Z ml and 227 ml/100Q), Tr i Con E
oil and biodegradable surfactants) and BotaniGam@ad#éssiana
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Bo, BotaniGard; BoT, BotaniGard + Tricon; Met. Mdetarhizium anisopliaeat 15 0z/100
U.S. gal); Met. 29Metarhizium anisopliaet 29 0z/100 U.S. gal. BotaniGard is a preparation
of Beauveria bassianand 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 ANDINEFFECTIVENESS OF PYRETHROIDS

Dakshina R. Seal, Waldemar Klassen and Catherine Sabines, Tropical Research and Education
Center, University of FloriddFAS,Homested, Florida 33031, USA

ABSTRACT : The chilli thrips,Scirtothrips dorsalidHood 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 arengisvarious insecticides to control this pest
without any prior knowledge about their effectiveness. It is imperative to have knowledge based
insecticidal management programvbich may include the use of insecticidasorderto avoid
deleterious effectsronatural 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 significanttied of
Scirtothrips dorsalisvhen 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 dren¢as Platinum®). Foliar afipation of dinotefuran\{ e n o mE)
provided significant reduction d. dorsalison pepper. Acetamiprid (Assail@ypplied to the
foliage of pepper plantdid not provide significant reduction & dorsalisin the present study.

The spinosyns, spinosad (8por®) and spinetoram (Radiant®), when applied to the faliage
were highly effective again§. dorsalislarvae and adults. Neither adult nor larval chilli thrips
were substantially suppressed by any of the following pyrethroydisitthrin (Baythroid®), eta
cypermethrin (Mustang®xyhalothrirlambda (Warrior®), oesfenvaleratéAsana® XL). This
information has significant bearing on the efforts of the fruit, ornamental and vegetable
industries to protect their crops from damage $hydorsalisinfestatiols. 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 manageme
INTRODUCTION

ScirtothripsdorsalisHood is a pest of various vegetable, ornamental and fruit crops in
southern and eastern Asia, Africa, and Oceania (Ananthakrish888; CABI/EPPQ 1997
CAB, 2003). Plants in more than 112 taxa are reported tthddnosts ofS. dorsalis It is
abundant on chillies in India (Ramakrishna Ayya932; Ramakrishna Ayyar and Subhiah
1935), on sacred lotus in Thailand (Mound and Palih@81), and a serious pest Afachis
(Amin, 1979, 1980). In Japad. dorsaliss a pest of tea and citrus (Kodom&978). Venette
and Davis (2004) provided a list of host crops that might suffer economic daecasse othis
pest.

The Florida Nurserymen and Growers Association consifierdorsalisas one of the
thirteen most daregous exotic pest threatd the industry (FNGA2003). Venette and Davis
(2004) projected the potential geographic distributios.oflorsalisn North America to extend
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from southern Florida to north of the Canadian boundary, as well as to Puertom&ite &ntire
Caribbean regionScirtothripsdorsalisis a vector of various viral and bacterial diseases (Amin
et al, 1981; Mound and Palmgt981; Ananthakrishnail993).

Various studies have been conducted to manage this pest using chemical desectici
many of which are obsolete. Therefore, we evaluated the efficacy of spinosad, imidacloprid,
chlorfenapyr, novaluron, abamectin, spiromesifeyfluthrin, methiocarb, and azadirachtin for
their contr o3c otfc ht hB ssn npeetsét n@eryinuantr(Seal et ala@bst udy
2006a; 2006b). Chlorfenapyr was the most effective in reducing the densitieS. aforsalis
adults and larvadollowed by spinosad and imidacloprid. The performance of other insecticides
in controlling S. dorsalispopuktions was inconsistenPyrethroid insecticides (Warrior®,
Pounce®, Asana® and Baythroid®) did not provide controboflorsalis(unpublished data).
Dinotefuran, imidacloprid and thiamethoxam, which belong to the newest major class of
insecticides, neaootinoids, effectively controlle®. dorsalison 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 adinisalis with
an emphasien thosebelonging taheneonicotinoid class.

MATERIALS AND METHODS

Five studies were conducted in 2007 to determine effectiveness of variectscidgs. In
t he f i rJsatl aspteundo@apsipdenmmerl.) as directly seded ot April 2007
into onegallon plastic pots containing Fafard 2 Mix (Canadian Formula; Conrad Fafard, Inc.,
Agawam, MA C1001770) in a greenhousat the Tropical Research and Education Center,
Homestead, FL 33031. The greenhouse was maintain&gi+’ C, and 7680% 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. Treaments evaluated were 1) thiamethox@n0 oza (585 ml/hg;
Actara®; Syngenta Crop Protection, [nQ) imidacloprid[4.0 ozA (293 ml/hg; Provado® 1.6
F; Bayer CropScience]; 3) spinosatl(J ozA (512 ml/hg; SpinTor®; Dow AgroSciences LLC
and 4) a nommeated control. All treatments were applied on the felidglivering 70 U.S. gal/a
(655 L/ha) with a handheld 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 ramgcelected plants in
each treatment were counteyglusing a 10X hand lens.

The second study was conducted on cott@asEypium hirsuturh.), which was seeded
12 April 2007 directly into a Fafard 2 MIX soil contained ingal (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 weesame as in the first
study. Plot design, methods of application and evaluationtiwersame as in the first study.

The third study was conducted Ghal apenodé peppern2Apriv2007ch was
Insecticide treatments were initiatBday 2007. Treatments evaluated wéjespinetoram (7.0
oz/a, Radiant® 120 SC, Dow AgroScienced)spinosad 7.0 oz/a (512 mifa), SpinTor® 2SC
Dow AgroSciences LLE 3) dinotefuran[3.0 oz/a (219 ml/hg; VenonE ; Val ent US A
Corporation];and 4) a nontreated controbll treatments werappliedto the foliage at 70 U.S.
gal/a (659./ha). Plot designmethods of application and evaluation were the same as in the first
study.

40



I n the fdaltapesabddyped Mayr200ivand grosvre felldwend the
cultural practices as described in the above study. Insecticide treatments were Rfitidtzeyl
2007. Treatments evaluated werartjdacloprid[16.0 0z/a(1,170 ni/ha); Admire® 2F, Bayer
CropScienck 2) thiamethoxanj11.0 oz/a 805 ni/hg), Platinum®,Syngenta Crop Protection,

Inc]; 3) dinotefuran[3.0 oz (219 ni/ha), Venom® 20 SG Valent U.SA. Corporation
Agricultural Productsand 4) a nontreated contr@ll treatments were applied as a soil drench
delivering 100 gal of water/a (935h4). All of the adult and larval chilli thrips on five randomly
selected plants in each treatment were tadioy using a hand lens at 10X at-B4ntervals.

In the fifth study@ al apenodé peppel2Mpyl2807d &and grawavith¢he s e e d e ¢
same cultural practices as described in the previous studies. Insecticide treatments were initiated
2 June 2007. Teatments evaluated were dfluthrin [3.0 0z/a(219 ni/ha), Baythroid®,Bayer
CropScienck 2) zetacypermethrin[4.0 0z/a(293 ni/ha), Mustang®,FMC Corporatiofy 3)
cyhalothrinlambda [4.0 o0z/a (293 ni/hg), Warrior®, Syngenta Crop Protection, Ific.4)
esfenvalerat§10.0 0z/a(731 m/ha), Asana® XL,DuPont Crop Protectign5) spinetoranj7.0
oz/a(512 ni/ha), Ra di a n,tDBw A@Sciences LLE and 6) a nontreated contra\ll
treatments were applied on foliage delivering 70 gal/a (683). All of the adult and larval
chilli thrips on five randomly selected plants in each treatment were cdmtesing a land lens
at 10X at 24h intervals.

Statistical Analysis The data on the numbers 8f dorsalisadults and larvae were
transformedby using the squareoot of X + 0.25 before conducting the analysis of variance
(SAS Institute, 1988). The data were thamalyzedwith software provided by Statistical
Analysis System (release 6.03, SAS Institute, I8ary, NC; SAS Institute, 1988). Means were
separated by Duncandés (1955) Mul ti ple Range
found in the analysis ofariance.

RESULTS AND DISCUSSION

In the first study on pepperthe neonicotinoid insecticidesmidacloprid and
thiamethoxam, all applied on the foliage, provided significant reductio8. aforsaliswhen
compared with the nontreated control (figl). Adult populations increased periodically in all
treatmentdecause omigration from the neighboring infested plants. FlighSotlorsalisadults
was frequently observed from midorning to early afternoon (Seal et al., 2008). Neonicotinoid
insecticidesand spinosad significantly reduc8ddorsalidarvae in this study (Fige2).

In the second study on cotton, neonicotinoid insecticidggplied to the foliage,
performed a# the first study in controlling. dorsalisadults and larvae (Figes3 ard 4).

In the third study, dinotefuran (neonicotinoid insecticide) significantly reduSed
dorsalisadults andlaevae on t he tlrad atpeed of6orgskeagng & and theFd ¢
effectiveness of dinotefuran did not differ frahat ofspinosacand spinetoram.

In the fourth study, imidacloprid and thiamethoxam applied as a soil drench significantly
reduced S. dorsalis adults when compared with the nontreated control uf€igr), but
dinotefuran also applied as a soil drenctuppressed. dorslis adults but not as strongly as
imidacloprid and thiamethoxam. On the other hand soil application of dinotefuran did not
provide significant control ofS. dorsalislarvae (Figire 8), whereas soil application of
imidacloprid and thiamethoxam significantieducedS. dorsalidarvae In the fifth study, none
of the pyrethroid insecticides reduced mean numbe$s dbrsalisadultsor larvaeond) al apeno 6
pepper. In contrast spinetoram provided excellent reducti@dwt chilli thrips and larvae. In
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anaher study, we found that the effect of the neonicotinoid insecticide acetaffigadil® 30
SG, United Phosphorus In§CerexagrNisso LLCO)], applied to the foliage of pepper plardsl

not differ from the nontreated control in the mean numbeexat chilli thrips or larvae (data
not provided).

The spinosyns, spinosad (SpinTor®) and spinetoram (Radiant®), when applied to the
foliage were highly effective again§. dorsalidarvae and adults (Figesl, 2, 3, 4, 5 and 6).
Neither adult nor larvathilli thrips populationswere substantially suppressed (Hig9) by any
of the following pyrethroids: cyfluthrin (Baythroid®), zetecypermethrin (Mustang®),
cyhalothrinlambda (Warrior®), and esfenvalergfesana® XL).

In a previous study Seal et al. &) found that spinosad and chlorofenapyr provided
significant control ofadult and larval chilli thrip populationson pepper. Therefoyespinosad
was used as a standard in the studies reported here.

CONCLUSIONS

The neonicotinoidsthiamethoxam and imid#oprid are effective in controllingS.
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 reducticé ddrsalis
adults and larvae when dpgul to the foliage. When applied as a soil drench, dinotefuran was
inconsistent in suppressii®) dorsaligpopulations. Pyrethroid insecticides were not effective in
controlling chilli thrips and should be excluded from management programs for thehchph.
Spinosyns, spinosad (SpinTor®) and spinetoram (Radiant®), when applepper and cotton
foliage, were highly effective againsS. dorsalis larvae and adultsUse of effective
neonicotinoids, applied either to the foliage or to the soilptation with spinosad or spinetoram
applied to the foliagewill provide effective and sound managementSofdorsalis since such
rotation of insecticides, which have very different modes of aci®rikely to delay the
development of resistance $ drsalisagainst these highly effective insecticides.
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Figure 1 Mean numbers 0. dorsalisadul t s/ 6 Jal apenod pepper pl ar
applicatiors 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
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1 and day 8 and larvahli thrips alive on the plants were counted at 24 h intervals.
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Proceedings of the Caribbean Food Crops Society. 4. 2007

APHIS CARIBBEAN SAFEGUARDING INITIATIVE: EMERGING SAFEGUARDING
CHALLENGES IN A SHIFTING TRADE ENVIRONMENT

Robert Balaam, USDA APHIS PPQ, Florida

ABSTRACT: The USDA clearly recognizehat the Greater Caribbean Region poses a unique
pathway for the spread of invasive speci€éBhe multicultural diversity of the e gi on & s
population, the diversity of tropical agricultural commodities sought the workt, ahe
attractiveness of theegi;m 6 s beaut i f ul climate and tropical
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
Caribben Region. Without féective regional and ational safeguarding systems, we are all at

risk from the dangers caused by such invasive speEiesthis reason, the USDA Animal and

Plant Health Inspection Service (APHIS) has formed a Caribbean Safegulaitiatiye (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 pathitay.initiative focuses on
several activities to meet that enldhcluded 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 ECONOMIC}O DEL PROYECTO DE ADOPCION DEL BENEFICIADO
ECOLOGICO DE CAFE EN PUERTO RICO

Carmen |.Alamo y Francisco M. Monroig, Colegio de Ciencias Agricolas, Recinto Universitario
de MayaguezJniversidad de Puerto Rico

RESUMEN: La adopcion del beneficiado ecoldgico de café en Puerto Rico se ha intensificado
desde el 2004 al presente. Uno de los factores que ha acelerado la adopcidnptsnticion

del proyecto interagencial ATBECOQIlel cual incentiva la adquisicion de los beneficiados
ecologicos. A finales del 2006 se identificaron 54 beneficiadores de café, 61% del total,
participando del proyecto ATBECOL. Se realizd un censo entre los beneficiadores participantes
del proyecto con el gétivo de recopilar informacion para estimar el impacto econémico de la
adopcién de la tecnologia ecoldgidal perfil de los beneficiadores, el repago a la inversién, los
cambios en la ganancia y en la calidad del producto fueron estimados.

Palabras chee: Beneficiado ecoldgico, impacto econémico
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ENTRE MAXIMIZACION DEL INGRESO Y MINIM’IZACION DE LOS RIESGOS:
OPORTUNIDADES DE MERCADO Y DECISION ESTRATEGICAS DE LOS
AGRICULTORES EN GUADALUPE (A NTILLAS FRANCESAS)

JeanLouis Diman y Francois Causeret, INRA, Guadalupe

RESUMEN: La agricultura en las Antillas Francesesmo en muchos otros paises del Caribe

se desempénia lo largo de los ultimos siglas base déa exportacion de productos troglies

brutos o con poca transformacion hacia la metrop8&lis.Guadalupe como en Martinica, la
mayor parte de las fincas mantienen un rubro mayor con destino a la agroexportacion. No
obstante, desde hace algunos afios, productores tratan de irse haciaadb neerior que

parece ser una verdadera alternativa mientras el mercado europeo se va liberalizando
paulatinamente, especialmente para el banano y el azucar. La dificultad del mercado interior en
nuestras islas esta en la poca visibilidad que le camegphasta la fecha, y en la poca
estructuracion histoérica y presente del sector productivo agropecuario para lograr imponerse alli.
Ademas, la mayor parte del apoyo financiero de origen publico esta dirigido a los rubros
agroexportados ya dominantes erpaisaje agropecuario guadalupano. Sin embargo, trabajos
realizados en el INRAJRAPC ensefian el valor agregado potencial que se puede realizar gracias
a los rubros alimentarios con destino al mercado y al consumo inté&stos. trabajos ponen
también de ranifiesto los riesgos consecutivos a la comercializacion en el mercado local, el cual
se desenvuelve desde hace varios afibase dein suministro principalmente importadésta
situacion explica en pargmor qué la produccion de rubraglimentarios paral consumo local se
mantiene a menudo en un segundo plano en los sistemas de produccidon agropecuaria
implementados por los agricultores a pesar de la competencia internacional que va creciendo en
los mercados donde se elabora tradicionalmente la esendrgeso de los productores de
Guadalupe.

Palabras claveGuadalupe, agricultura, mercado
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VIAS DE COMERCIALIZACION Y ESTRATEGIAS DE AGRICULTORES EN EL
NORTE DE LA "GRANDE -TERRE" (GUADALUPE, ANTILLAS FRANCESAS)

Raymond Coudoux, Jedmouis Diman, Jacques Ripoche, Sylvain Vragar y Catherine Lordinot,
ARECA, Guadalupe

RESUMEN: EI problema de la comercializacion de los productos agricald@s alla de
estructuracion de las ramas agricplagaree como un freno importante al desarrollo de la
agricultura guadalupana. Se tratd de entender en este contexto lo que determina las estrategias
implementadas por los agricultores para valorar y comercializar sus viandas y horfalizas.
través de las encues llevadas con productores del Norte de la "Griratee" se identificaron

distintas vias de comercializacio.uego, se caracterizaron diferentes tipos de fincas
agropecuarias produciendo viandas y (0) hortalizas segun sus estrategias de comerctializacio
Cuatro tipos de agricultores fueron asi descritos respecto a sus prioridades en término de via de
comercializacion y de los medios de produccién de que disponen para ello (area cultivable,
maqui nari a, fuerza | abor al é@rvilegiah & venta directacau | t o r
consumidor. Los productores potentes se dedican a la venta a pequefias tiendas especializadas,
supermercados y organizaciones de productores. Los agricultores experimentados priorizan la
venta en el mercado mayorista de BegngePor Ultimo, los agricultores prudentes prefieren la

venta a intermediarios de los agromercados. Parece ser que ninguna de lda wias
satisfaccion total y la tendencia general es una combinacion de varias vias de venta para repartir
los riesgos mitiplicando las oportunidades. Todos los agricultores entrevistados manifestaron
interés pr las propuestas estructurantes que se les sugirieron foifitede un mercado
itinerante, suministro de una cocina central para comedores infantiles). No obsiaatan
interrogantesen cuanto a la forma de colaboracion que emprendera la comunidad de municipios
del Norte de la "Grand€&erre" para concretar estos proyectos.

Palabras claved/iandas y hortalizas, tipologia de productores, vias de comercializacion
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ESTRATEGIAS DE PRODUCTORES VS DEMANDA DE CONSUMIDORES:
ELEMENTOS PARA UNA ORGANIZACION DEL MERCADEO DE PRODUCTORES
DE NAME (DIOSCOREASP.)DE GUADALUPE (ANTILLAS FRANCESAS)

JeanLouis DimanJacques Louisor y Jeadharles Merlo, ARECA, Guadalupe

RESUMEN: En Guadalupeel fiame constituyetanto por las areas sembradas como por los
voliumenes comercializados o por el numero de agricultores involucrados, el primer cultivo con
destino al mercadaierior. El consumo de esta familia de tubérculos que se desempefié desde
hace tiempaoa base daina produccion local, se suministra hoy en parte por la importacién.
Diferentes crisis fitosanitarias suelen explicar en pgeotequé el déficit de producciénokal se
incrementd al transcurrir las dltimas décadais. embargo, la ausencia de una organizacion
profesional de productores que domine la evolucién de la demanda, del mercado y en particular
de los precios, contribuy6 también a la situacion acB&hicié un estudio para conocer mejor

el aval del sector del hiame, takesde epunto de vista de los consumidooesnodel punto de

vista de las estrategias de comercializaciéon implementadas por los productoresstigkbe
evidencia por una parte, lavdrsidad de las estrategias de los agricultores en té&rdmo
comercializaciéon y por ende de produccion de fiame. Por otra parte, la demanda de los
consumidores de Guadalupe se caracteriz6 en términos cualitativos y cuantitativos, de temporada
y de preciogelativa a los alimentos de substitucion disponibles en el mercado. El objetalo fin
esproporcionar elementos e indicadores para una politica de mercadeo eficiente que permita a
unos productores organizados desenvolverse partiendo del mercado interior.

Palabras claveGuadalupe, cultivo del iame, consumo y mercado
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MARKETING TRENDS, CHALLENGES AND OPPORTUNITIES IN THE FRESH -CUT
PRODUCE INDUSTRY IN TRINIDAD

Mootoo, G.Henry, R. Mamchan, ahL. Harrynanan, Ministry of Agriculture, Trinidad and
Tobago

ABSTRACT: Based on a survey of 294 food service establishments located acits, 1this

paper reports on the freshit produce industry in Trinidad. Of the four categories of
establishmeist surveyed (viz supermarkets, wayside stalls, restaurants and-opekets stalls)
supermarkets had the highest frequency and widest range ottrephoductswhereasopen

market stalls had the lowest frequency and most limited range ofduegbrodicts for sale.
Alongside the challenges which face the industry in Trinidactluding raw material
procurement, size and scale of operation, technology levels adopted, quality and food safety
assurancethere also exist promising opportunities to encoeirthg expansion and development

of this fledging industry. Thesepportunitiesinclude improved growesupplier relations,
research and development, adoption of improved technological and quality assurance systems
and product promotion. The retail pricdfdrential between whole produce and the fresh
product derivatives were reflective of the value added along the-dtgssupply chain, and is
indicative of high profitability for entrepreneurs.

Keywords: Frestcut produceghallenges, pportunities
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ECO-NEGOCIOS AGRICOLAS ON-LINE : SOLUCION PARA EL DESARROLLO DE
LA PEQUENA EMPRESA DE MERCADEO Y PROCESAMIENTO DE BANANOS Y
PLATANOS

Franklin E. Rosales, Charles Staver, Eduardo J. Delgddeyn Donovan y Francisco Parrado,
BioversityCosta Rica

RESUMEN: EIl posicionamiento de eeempresas en los mercados especializados se basa en la
provision de productos de calidad en volumenes sufigeatgrecios competitivosPara
insertarse exitosamentn cadenas de valor y establecer relaciones con otros actores de la
cadena, las eeempresas precisan mayores capacidades gerenciales técnicas. Es asi que
Bioversity International (antes INIBARPGRI) y el Centro para la Competitividad de Eco
empresas (CedEco) unieron sus conocimientos y fortalezas para desarrollar una pagina de
Internet para colocar a la disposicion de los productores y-+mippesarios del sector Banano y
Platano el Médulo EcoProductdsl Médulo Banano y Platano presenta informacionrama

gue facilita el incremento de las capacidades financieras, técnicas y empresariales de los actores
gueparticipanen las cadenas de valor de bananos y plat&sts.mddulo se enfoca en los tipos

de producto organico, comercio justo y amigable, guemenudo presentan mayores
oportunidades para las empresas rurales de pequefios productores en los mercados
internacionalesEconegocios agricola presta los servicioslior de directorio de empresas
rurales, directorio de servicios, informacion primayiaecundaria en precios y tendencia de
mercados, informacion cientifica, guias metodologicas, libreria virtual en espafolég ingl
eventos de capacitacigiodo en una cobertura que incluye América Latina, US y UCE.

Palabras clave: d&-empresas, eeproductos, empresas rurales
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TEACHING AGRONOMY FOR THE INNOVATION AND ENTREPREN EURSHIP

Werner Rodriguez, Guillermo Vargas, lleana Alfaro, Dennis Mora, Alfredo Duran, Carlos
Loria, Walter Barrants, Carlos Saborio, Enrigue Montenegro, Leonardo Riverankiin
Herrera andLuis Jiménez, School of Agronomy, University of Costa Rica

ABSTRACT: Considering all economical connectiotise agricultural sector of Costa Rica is
producing 30% of the gros®uhestic 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 andaarsuccessful business plans
including innovation, high added value, food safety and social responsibility. Therefore,
universities must improvehe entrepreneurial sk#l of their students. How can thecademic
programachieve this new objective? The School of Agronomy at the UniversidaCosta Rica

is facing this challengbycr eat i ng an fAecosystemo for the u:
efforts and transformingdeasinto business plans. Agribusiness faculty members simulate a
corporation formed by differemnterprises integrateay senioryear student work groups. Ideas

of students must be presented to the corporation in order to be finandee university. Each
project should be sound in terms of economic, environmental and technical criteria. Faculty
members will monitor evg 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 weakiiebir
previousacademidormation This feedback will be valuableResearchs alsobenefitedby the
opportunity to testechnological improvements an economic scaleA small proportion of the
studenté projects could be incubated as enterpriseshBysime students, a further goal of this
effort.

Keywords: Teaching agronomypteepreneurship ninovation
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ANALISIS DE LA COMPETIT IVIDAD Y SOSTENIBILIDAD DE AGROCADENAS NO
TRADICIONALES Y CON POTENCIAL DE DESARROLLO: EL CASO DE LA
PITAHAYA

Manuel Enrique Garcia Barquero, Universidad de Costa Rica

RESUMEN: Los productos agricolas tradicionales de exportacion se debaten hoy dia ante una
fuerte competencia, debiendo buscarse nuevos y diferasggemas de produccion y
comercializacion.Por tantg la identificacibn de productos #iadicionales con potencial de
desarrollo se convierte en una tarea fundamental para el desarrollo sostenible del sector
agropecuario. Las agrocadenagé@minos genles han variadoonsiderablemente 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 produccion primaria, la
comercializacion, las uevas estrategias de produccion sosten{bEan estas organicas o
conservacionistasla oferta de diversos servicios (asistencia técnica, crédito) y la innovacion.
Sin embargo, el esquema, las implicaciones y los retos en el caso de la pitahaya aun no se
conocen, es por esto que se hace necesario profundizar acerca de estas nuevas estrategias de
produccidoncomercializacion, en donde no solamente se tiene como objetivo la maximizacion de
los beneficios, sino también se considdos componentes productivoambiental y social como
nuevos elementos esenciales en la toma de decislanagrocadena de la pitahaya se presenta
como una opcion para fortalecer a los pequefios productores de zonas con limitantes
agroecoldgicas, especialmente debidas a la cardetieecurso hidrico, siendo especialmente
importante en Costa Rica en las provincias de Guanacaste (Liberia, Cafas, La Cruz, Santa Cruz y
Nicoya), en Puntarenas (Miramar) y en Nicaragua en el Departamento de Carazo (San Ignacio y
San Marcos). Se hace nessario por tanto determinar el efecto directo que tienen los nuevos
insumos agricolas y las practicas innovadoras de produccién que se estan utilizando bajo el
concepto de cadena, esto es, que dichos insumoscticas son parte fundamental de la
agrocadea y por tanto influyen directamente en el producto final.

Palabras clave: Btcadeo, pequefios productores, productetsaaticionales
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DESARROLLO DE UN SISTEMA PARA CUANTIFICAR Y ANALIZAR LA
COMPETITIVIDAD TECNICA DE LAS EMPRESAS EXPORTADORAS

Alfredo Duran Quirés, Maria Isabel Gonzalez Lutz y Dennis Mora Acedo, Universidad de Costa
Rica

RESUMEN: Dentro de la apertura de mercados, el agroecosistemaresa ahora debe regirse

por metas queusquen en forma simultanea la maximizacion de la produccién, con el minimo
cosb social, ambiental y ecomico. Esta maximizacion se debe alcanmaediante una
estructura de produccion que le permita mantenerse dentro de estrictos estandares 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 dindmico y cambiante.
Las exportaciones de productos agricolas frescos en Costa Ricarhglido con sus metas de
productividad, pero con costos muy altos, como consecuencia de un uso exagerado de insumos y
de ausencia de sistemas de evaluacion de desenfmi#inas, no se ha logrado la consistencia
necesaria para garantizar siempre la misai@mlad de producto. Pese a que se han alcanzado
buenos niveles de productividath situacion descritdimita la competitividad del sector
exportador costarricense. Se disefid e implementd un procedimiento para cuantificar y analizar
la competitividad tédoa de empresas productoras y exportadoras de productos agricolas frescos.
Se aplicuna encuesta una muestra no aleatoria de empresas productoras y expor{zataras
recopilar informacién sobre el sistema de produccién dentro de los tres componenrtes de
competitividad, las cuatro fuerzas del mercado y los elementos algragrosistemae obtuvo

una buena confiabilidad del instrumento (alfa@leronbachde 0.95). Se identificaron doce
constructosy para cada uno de ellos se aplicé un analisis derésctpue identifico los factores

qgue lo conforman y el peso de cada variable sobre el factor. El indice de competitividad técnica
(ICTE) construido con base en los resultados anteriores es comparable con la percepcion global
de éxito de expertos, permitengparar entre empresas, analizar fortalezas y debilidades de
actividades de produccion y exportacién e identificar actividades de baja o alta competitividad y
sus posibles causas.

Palabras claveindice de competitividad, mercadeo, empresas product@ngsoytadoras
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NUCLEOTIDE SUBSTITUTIONS IN THE REGULATORY AND CATALYTIC
SUBUNITS OF BOVINE p-CALPAIN ASSOCIATED WITH BODY GROWTH AND
WEIGHTS OF INDIVIDUAL CARCASS COMPONENTS

Jonael H Bosques, Melvin Pagan, Américo Casas and Danilo Cianzio, Animal Science
Department, University of Puerto Rico, Mayag Campus

ABSTRACT: The association of a Cytos@ey Guanine transversion in the-Galpain
regulatory subunit (CAPN316) and a Cytosige A Thymine transition in its catalytic subunit
(CAPN1-4751) with growth and carcass traits were evaluated in Senepol, Charolais, and Senepol
x Charolais bulls. Carcass data corresponded to a subset of crossbred bulls assigned to three
supplementation treatmisn(control, wheat middlings, wheat midlings+corn grain). CAR4&

was associated with estimated daily weight gain and body weight at 205 and 240 d, and weaning
weight (n=63, P8.05). Animals of GG and GC genotype were heavier thlamse 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 weigbt®FPthan CG Biceps
femoris, Longissimus dorsi, Quadriceps femoris, Semimembranosus, Psoas major,
Senitendinosus, Obliquous, Gastrocnen)iushis same association was observed for dressing
percentage and cutability (P95). Meanwhile, at slaughter, GG animals had lower weights
than CG.CAPN1-4751 was associated with total bone weight, bone percetagjdindquarter

length. For such traits, CC and CT animals had greater values than TT (n= @QD5PR<or

muscle to bone ratio the inverse association was observédOGP< These results provide
preliminary evidence that-@alpain may play an importanvle in the somatic growth dos
tauruscattle.

Keywords: Beetattle, (rCalpain,growth
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THE ROLE OF TROPICAL LEGUME CONDENSED TANNINS IN THE RUMINANT
ENVIRONMENT

James P. Muit, Elide Valencid, Richard Wolf§ B.D. Lambert, L. TedescHj and Thomas T.
Terrill®, 'Texas Agricultural Experiment Station, TX USAnuir@tamu.edu®University of
Puerto RiceMayagiez, Mayagiiez, PRFort Valley StatdJniversity, GA USA

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 oistances, may decrease nutrient availability
through protein astringency. We also know that CT can be beneficial, even to grazers, by
increasing rumeiprotein escape that then translates into greater milk protein secretion or
reduced bloatand that not [aCT 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 bw 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 gastrointestmatades (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?slcomplex and rich, but without a
doubt, there are still many questions to answer.

Keywords: Condensed tannins, legumes

RESUMEN: Existe informacion sobre el efecto de los taninos condensados (TC) y su relaciéon
con herbivoros en su medio ambiente tropi€eésultados iniciales sugieren que el TC puede ser
toxico a rumiantes en pastorgoen algunos casos, reduce la disponibilidad de nutrientes por
medio de su astringencia a la proteilambién existe evidencide que los TC pueden ser
beneficiosos paranamales en pastoreo, ya que niveles adecuados de taninos en la dieta protegen
parte del N y favorecen su utilizacion mas eficiente en el tracto postesaltando en mayor
secrecidn de proteina de la leche, y reduciendo timpanignue no todelos TC actian de la
misma manera. Gradualmente hemos ido entendiendo que las concentracidegrdéas
leguminosas herbacepseden cambiar con modificaciones en el medio ambiente donde.crece
Como éstas resultan en la interaccion tréfica entre los ledsw las leguminosas que son altas

y bajas en CT requiere aclaracién, partiaukamteen escalas mefaoblacionalesHay evidencia

de que las concentraciones de nutrientes afectan la seleccion de dieta de los rumiantes, al igual
gue, posiblemente, la paierizacién de los TC. Los rumiantes también se benefician de los TC
en su lucha contra los nematodos gastrointestinales) (NI que suceden las heceson los

TC que se originamle las leguminosas también puede ser importante en la cadena alimenticia
desde el medio ambiente a la planta, al rumiante y de regreso al gl&todnde figura la
relacion medio ambiente: TC:rumiante en el tropico Hey2ompleja 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 g of complex flavonoid polymers in warclimate
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 obvioudunction in plants (Zucker, 1983). Early evidence suggestedvtiertingested 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) aerdstepalatability
through protein astringency (Porter and Woodruffe, 198Bhe question then becomes:the
interaction between ruminant environment and CT more complex than initially hypothesized?
The objective of this review paper is to explore cursamentific understanding of CT related to
ruminant nutritionand 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 andhloas that ruminants have evolved
mechanisms for overcoming and even benefiting from fIdningestion. Theseechanisms
appear to be less related to animal morphology, both exterior and-masstmal tract (GIT),
than initially thought (Walton etla 1999; PereBarberia and Gordon, 2001). The presence of
CT-binding salivary proteins in browsers explains why some selective browsing ruminants are
better able to thrive on higBT vegetation than bulk grazers whose primary diet is@iw
grasses (Aus et al., 1989). In addition, the size of the salivary glands is responsible for copious
amouns of saliva production that assists in reducing the retention time of feed in the rumen
(Hoffmann, 1989). What follows in the rumen and paoshen GIT, once thught to be driven
exclusively by differences in pH, is more complex than we initially thought (Pdaédonado et
al., 1995). It is well known that CT can be beneficial even to grazers by increasing ruminally
undegraded protein that has been translateal gneater milk protein secretion (Wang et al.,
1996) or reduced bloat (Jackson et al., 1996), but not @laCiTin 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 misittaCFcontaining plants
may also play a role in the legumeminant 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 metapopulatiscales (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)it how evolved these interactions are when CT enters
the picture $ not known.

Ruminants benefit from dietary CT in their battle against gastrointestinal nematodes
(GIN; Min and Hart, 2003). Diets high in GJontaining legumes reduce both adult GIN in the
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GIT (Terrill et al., 2007) and their eggs in feces (Molan et28l02). 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 Cdontairing forage is also a factor in successful treatment. It has
been shown that G&ontaining forage intake must be at leas75% of the total diet to achieve

the desired effect on adult worms in the abomasum (Shaik et al., 2006). Methods leading to
extracton 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 eedemfection 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 ecosysterocpsses such as organic matter degradation, nitrogen
cycling, soil formation, ional dynamics (Kraus et al., 2008¢ 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 tamizin plant communities
receive appreciable tannin inpatl of which suggests that tannins influerthe biogeochemical
process by interacting with organic N compounds in soil organitem@chofield 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 matenbktherplantof-origin affects these
interactions, owhetherdigestingruminant species change the picture. Some soil fungi and GIT
bacteria preferentially degrade CT complexes (Smith and Mackie, 2@@&easothers are
suppressed (Heil et al., 2002). Little is known, however, of the biochemical or environmental
changeshat affect CT reactivity in the GIT that may subsequently chang€3odynamics.

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 lactetpere firther explorationat the
environmerdplant, plartruminant, ruminanhutrient, ruminanrGIN parasite, fecalhsect and
fecatsoil interfaces. For instance, trophic interactions between foraging ruminants and legumes
high or low in CT need elucidationsgecially ona metapopulation scale. Perhaps more
importantly, however, accumulated knowledge of legume CT needs to be developed into a
dynamic CT model based on herbaceous welimate legumes. From this model scientists and
educators could gain a moreornoplete understanding of the complex environapant
ruminantnutrientparasitesoil trophic and process interfaces as welloAsvhat researchs
neeckdto fill in gaps ando systematically guide future research efforts.
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HARNESSING THE POTENTIAL OF NATIVE HERBACEOUS LEGUME
GERMPLASM

James P. Muit, Elide Valencid, and Stuart Weiss 'Texas Agricultural ExperimentX USA
University of Puerto RicdUS Virgin Islands AgriculturaExperiment Station

ABSTRACT: Plant ecosystems bordering tharibbean Basin are rich in native herbaceous
legume germplasm that is threatened by land clearing-graging and urban development.
These species merit conservatibecause oftheir contribtion to biodiversity, ecosystem
stability, nitrogen (N) fixatia, and nutritionfor native and domesticated fauna. Agronomic
studies of fifteen herbaceous native Texas species with potential commercial application indicate
a wide range in herbage yield €1@0 g/plant/y), crude protein (CR10-220 g/kg), neutral
detegent fiber (NDF 310535 g/kg), acid detergent fiber (ADE60-375 g/kg), acid detergent

lignin (ADL, 40-140 g/kg), and total condensed tannir9(7 g/kg) concentrations. Similar
programs in other Caribbean locations could have equally beneficial Iquilagipn 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 lhuman 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, nativeystaa restoration, rangeland
reseeding, righof-way soil stabilization, higimitrogen green manure, horticulture, cultivated
pastures, and myriad different agricultural applications. If used in cultivation, they have a
distinct advantage over exotiagen used within their region of adaptation because they do not
pose an invasive weed threat.

Diggs etal. (1999) list fifty native herbaceous legumes for naehtral Texas. A
program to collect and evaluate native herbaceous legumes in that region iomdte natural
diversity in rangeland restoration as well s develop agronomic application for these
indigenous species (NTEP, 2006). Potentially wide ranges in yield, nutritive value, and anti
guality factors as well as seed production indicate sémpaumerous 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
rumenbypass protein (Braatick, 1995) as well a®r natural gastrentestinal nematode control
in domesticated livestock carrying populations of nemate@distant gastritestinal parasites
(Min and Hart, 2003; Min et al., 2004). The objective of this article is to demt:shat
agronomic and laboratory trials carried out with localiected 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. (&) 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 thesrah§iber, N and condensed tannins were
measured.

RESULTS AND DISCUSSION

A wide range in productivity and Heage compound concentrations vedsained (Table
1). Herbage vyields ranged from #®082.5 g DM/plant/y; at 5@m planting spacingshis is the
monoculture equivalent of 468800 kg forage/haly. Seed yields rangednfidto 12.5 g/plant/y
(80to 500 kg seed/haly). 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 stuthd high N concentrations, some herbage
nitrogenranged 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 nativelant communities.

Condensed tannin fractions were practically nil in some herbage but over 80 g/kg in
others (Wolfe, 2005). Thinding indicates that some herbage may be highly digestible and
palatable, even to monogastriefhereasothers will have improved proteiruse 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 gastestinal parasite control (Hoskin et
al., 2000), although these mkt® 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), profecund condensed tannins (PBCT), and fibeund
condensed tannins (FBCT) (adapted from Muir et al., 2005; Wolfe, 2005).

Species Herbage] Seed NDF | ADF | ADL | N [ ECT | PBCT| FBCT
glplantly | smemememe e g/kg DM------=-nmnmmm-

Acacia angustsima var.| 82.5 5.0 | 320 | 180 |65 26133 |29 1.4

hirta

Desmanthus leptolobus | 40 12.5|330 |220 |55 35|46.2 | 8.6 3.3

Torr. & Gray

Lespedeza procumbens | 50 20 (390 [ 260 |102 |18|49.0|16.1 |3.3

Michx.

Desmodium paniculatum | 10 -- 535 | 375 | 140 |24|72.1|13.6 |45

(L) D.C.
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CONCLUSIONS

With such a wide range in plant characteristics in just asstilof the herbaceous native
legumes in nortltentral Texasthe message is clearhd@re are likely species for every need.
There is no need to import exotic germplasm, vaithits inherent dangers and long years of
testing for adaptation.
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SMALL RUMINANTS FOR BIOLOGICAL CONTROL OF INV  ASIVE WEEDS

James P. Muf, Elide Valenci3, Stuart Weiss and Thomas H. Terrfll ‘Texas Agricultural
Experiment Station, TKSA “University of Puerto Rico, Mayégz, Mayagiez, PR3US Virgin
Islands Agricultural Experiment StatiofFort Valley StatdJniversity, Fort Valley, GAJSA

ABSTRACT: The invasion of fallow cropland, pasture and woodland by native andatore

weeds is a common problem throughout the Caribbean and southern USA. In Florida alone,
29% of noncultivated plants are classified asnnative. Coral vine Antigonon leptopus
cogongrass lfnperata cylindrica, Japanese climbing fernLygopodium japonicuin and
leucaena l(eucaena leucocephgleare welldocumented examples of noatives that have
become widespread invasive speciestha 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 concaboutinvasive plants, in conjunction

with a strong smaltuminant market, providea fortuitous opportunity to combine profitable
animal husbandry with biological control of weed8oth stocking rates and rotations have
proven important in reducing perennial brushusing small ruminants, but the key word is
freductiono and not feradicati ono. Even when
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. Tonih§DGB or
combinations of different weed control methods that include ISDBG may have to be developed
to ensure longerm eradication. An additional concern is the potential damage toarget

plants, such as desirable native species. The commeppiatation of ISDGB requires greater
knowledge, including effects of prior vegetation manipulation, season of application, stocking
rates, duration of exposure, and growing conditiaisgf which combine to affect the degree of
successful weed control drsubsequent 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 invasién demalezasnativas y exéticas en tierras cultivables en descanso, en
pastizales y en bosques es un problema comun a través del sur de los Estan®s deid

Caribe. En Florida, el 29% de las plantas no cultivables estan clasificadas como no nativas.
Ejemplos de especies que se han documentado como especies invasivas que se han dispersado en
todo el Caribe soAntigonon leptopudmperata cylindrica Lygopodium japonicuiry leucaena
(Leucaena leucocephglaEl uso del ramoneo intensivo, de corta duracion (RICD) con
cabras/ovejas es una forma moderada para la manipulacion de vegetacion nq BGesedda

puede ser efectiva, remuneradacolégicament @eptableLa preocupacion del aumento de las
plantas invasoras en unién con un mercado pequefio pero fuerte del rumiante, proporciona una
oportunidad fortuita de combinar la agricultura animal con el control biolégico de malezas. El
promedio de abastecimi@s y la rotacion han demostrado ser un factor importante en la
reduccion de arbustos perennes con el uso de pequefios rumlankeso 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 todavia pueden hacer una reaparicion
en anos siguientespartirde rizomas o bancos de semillas del suelo. El cronometraje para RICD

o las combinaciones de diferentes métodos de controladiezasque incluyen RICD deberian

ser desarrollados para asegurar la erradicacion a largo plaagreocupacion adicional es el
potencial de dafios para plantas no claves, como especies nativas dekaahl@gacion
comercial de RICD requiere de gran conocmue incluyendo efectos de la manipulacién de
vegetacion previa, la temporada de la aplicacién, el promedio de abastecimiento, la duracion de
la exposicion, y las condiciones cultivables, donde todas se combinan para afectar el grado de
control demalezasy la supervivencia subsiguiente de especies nativas desdaaiblesnsorcio

de investigadores en Puerto Rico, Santa Cruz y los Estados del Sureste de los Estados Unidos
estan actualmente estudiandéomo implementar mejor el RICD con la asistencia de una
subvencion deprograma ddeducacion e Investigacion Agricola Sostenible del (S&RE, por

sus siglas en ings).

Palabras clave: @ras, ovejas, control de arbustos, manejo biologicoadezas
INTRODUCTION

The invasion of fallow cropland, pasturedamoodland by native and narative weeds is
a common problem throughout the southern USA, Puerto Rico and the U.S. Virgin Islands
(USVI). In Florida alone, 29% of necultivated plants are classified as nmative (Langland
and Stocker, 2001). Native ey mesquiteRrosopis glandulosg cedar Juniperusspp.), and
greenbrier $milaxspp.) 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 lobatg, coral vine Antigonon leptopyscogongrasslfnperata cylindricd, Japanese
climbing fern (ygopodium japonicujn leucaenal{eucaena leucocephgland white Acacia
(Albizia lebbeckL. (Benth.) are weldocumented examples of noatives that have become
widespread invasive species in the region (Miller, 1988; Engle et al.,, 1994; Langland and
Stocker, 2001; Terrill et al., 2003; USBXRCS, 2001). Most ofhe nonnative 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, Z)0 In Puerto Rico, Catclaw mimoskli(nosa pigralL.), an
aggressive woody shrub which forms an impenetrable prickly thieket climbing mimosa
(Mimosa castal.) are also invasive nenative plants (E. Valencigpoersonal observations)
occurring in high ainfall areas.

Non-chemical methods exist for controlling invasive weeds. -Ni@ss weedy invaders
can sometimes be suppresdsdusing grasgueled fires (Briggs et al2002) but thismethod
rarely results in 100% eradication and is sometimes allyooraenvironmentally unacceptable
means of brush management. Other methods commonly used include grubbipipwouad,
removal by hand, chaining, and herbicides (Taylor, 1992; Hart, 2001), all of which have
environmental and economic downsides. Bgatal control of regrowth following mechanical
or chemical brush control has proven more effective than saagigol approaches (Magee,
1957; Green and Newell, 1982). The use of small ruminants for biological control may be more
socially acceptable (Ball2004), and their forage predilection (Huston, 1978) and specialized
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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 determinaufigxa co
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 becacieffs,
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 SARR(LS01119) 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 10S45éx
Caribbean territories, but has besrccessful elsewhere (Green and Newell, 1982). At the same
time, market demand for goat and sheep meat is stnamgv{/dacs.virginia.gov/livestock/
goatprice.html), indirectly encouraging ox&pcking on ecologically sensitive rangelands,
where most smbruminants have traditionally been raised (Malechek and Leinweber, 1972), and
in the eastern United Stafeshere most producers have limited land areas to utilize. The
growing invasive plant problems, in conjunction with a strong small ruminant mprkeide 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 reduerenmal 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 fAr etdiuocntd.ono Ewerrd wlhen filee avdy c &
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 seebanks (Torrando et al., 1999). Heavy browsing can even stimulate some
browse production (Provenza et al., 198Bereasseason of vegetation removal can also affect
regrowth vigor (Hardesty et al., 1988). Timing for ISDGB or combinations of differend wee
control methods that include ISDBG may have to be developed to ensutedongradication.

Although clearcutting brush will often increase forage immediately available to small
ruminants (Pfister and Malechek, 1986; Kirmse et al., 1987; Schacht aledhigle 1990),
subsequent flock or herd management can have a strong effect on thenptaaitinterface.
Continuous grazing tends to produce superior control (Lym et al., 1997) but often at a cost to
animal production. Heavy stocking can reduce the tyuafibrowse available to goats and sheep
(Malechek and Leinweber, 19723ll 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 stockingates 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 ruamts for the biological controff drush
makes one thing clear:ucessful 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, incladi effects of prior vegetation manipulation, season of
application, stocking rates, duration of exposure, and growing conditioras, valtlich combine
to affect the degree of successful weed control. A Southern Region Sustainable Agricultural
Research andeducation 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 planteanimal interface trials ha/focused on goats browsing greenbrier
and honey mesquite. With both these species,
viney growth and the honey mesquitebds tree cC:
line. Treatments include ciriy 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 weltablished kudzu (More than 20 years old) b@s had
no fertilizer input for the life of the stand. In addition to animal species, treatments will include
ISDGB and sestocked, continuously grazed kudzu paddocks.

In Puerto Rico, ISDGB was initiated Mar@003 in the Gurabo area (a wet site).
Replicated paddocks infested with the shrubby plabizia lebbeck>80%; white acacia) were
fenced and stocked with mature goats. Goats were removed when grass and available shrub
were lessthan 1000 kgha and moved to another paddochnother study wasaid out in
paddocks invaded wittMimosa pigra (catclaw) andMimosa castaL. (climbing mimosa).
Replicated plots were stoetwith goats and rotated every 14 d. Percentage damage to the bark
of acacia was estimated and number of dead or dying plantsedoaimholater. 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 teedwoncern.

RESULTS AND DISCUSSION

Preliminary results from Texas indicate that greenbrier is palatable, regrows easily, and
responds well to herbicide once weakened by ISDBG. Honey mesquitee ather hand, is
unpalatable lpaves may actually be xw@ to ruminams according to Holechek et g1990
because olfiigh phenol contehand may succumb only to herbicide treatments. The preliminary
work in Georgia indicates that kudzu is a highly palatatlgritious forage for both sheep and
goats andHat regular plant removal weakens regrowth potential of this species.

Preliminary results show a 50% reduction of Acacia shrubs in paddocke 6&fter
initiation of ISDGB in Puerto Rico. In the Mimosa study, most of the climbing mimosa patches
were eradiated 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 tihe pheits
need to be cut and ISDGB imposed on new regrowth.

When sheep were peonditioned 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 faages 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 Svhce corral vine
is a deeprooted perennial, complete control will likely be achiewauy when weakened
regrowth is sprayed with herbicidiis approach will be tested.
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Table 1. Invasive species targeted by intensive, short duration goat/sheemdr@8BGB) at
cooperating research locations.

Species Common names | Growth States/territories  wher Origin
Habit targeted
Antigonon leptopus Coral vine Vine U.S. Virgin Islands Exotic
Puerto Rico
Leucaena leucocephala | Tantan Tree U.S. Virgin Islands Exotic
Pueto Rico
Florida
Albizia lebbeck White Acacia Tree Puerto Rico Exotic
Mimosa pigra; casta Mimosas Vine; Puerto Rico Exotic
shrub
Lygopodium japonicum | Japanese Vine Florida Exotic
climbing fern
Prosopis juliflora var.| Honey mesquite | Tree Texas Native
glandulosa
Smilaxspp. Greenbriar Vine Texas Native
Georgia
Florida
Lespedeza cuneata Sericea lespedezi Vine Georgia Exotic

CONCLUSIONS

The ISDGB research to date slow degree of promise. Control of most (but not all)
invasive species is peible 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 phamds
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ON-FARM TRIAL: FORAGE PREFERENCE OF MEAT GOATS IN LATE
WINTER/EARLY SPRING

J. V.SmitH, E. G. Rhodénh V. A. Kha#, J. R. Bartleftand O. S. Aribisafa 'Point Hill Farms,
Tuskegee, AL’G. W. Carver Agricultural Experiment Station, Tuskegee University, Tuskegee,
Alabama

ABSTRACT: Producing meat goats is taxing for smsdhle prodoers 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. Famited- 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/aarly spring period. Over a three week period, twehtge (23) intact male goats
ranging in weight from 20 to 30 kg (46 70 pounds) were given free choice ofefiforages,
Bermuda grass haypgon grass, corn, cowpeas, sweet potato silages, and foeghlyegrass.

All silages except cogon grass consisted of ensiling theenonomic 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 adribidong with 350 grams (3/4 Ib) of
concentrate/animal/day. The number of animals at the different feed bins was monitored when
the feed was first offered and then everymalur for approximately ninetyinutes. For the first

and second observations abbalf (11) of the animals ate from bins containing the freshly cut
ryegrass, which was followed kfite number feeding osweet potato silage (5and thenthe

number choosing@ermuda grass hay (4). The goats ate the cogon grass only after most of the
othe forages were consumed. Order of preference for the forages was rye grass, sweet potato
silage, Bermuda grass hay, cowpea silage, corn saagdastly ogon grass silage.

Keywords: Silage, meat goats, forages
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SUSTITUCION  PARCIAL DEL CONCENTRADO POR  LEGUMINOSAS
FORRAJERAS EN LA PRODUCCION LECHERA BOVINA EN ZONA ARIDA DE
REPUBLICA DOMINICANA

Daniel Valerig Yokasta Soto y Freddy Mato$nstituto Dominicano de Investigaciones
Agropecuaras y Forestales (IDIAF), Santo Domingo, Republica Dominicana

RESUMEN: Con la finalidad de estudiar el uso de leguminosas forrajeras como sustituto parcial
del concentrado en la produccion de leche y su rentabilidad, se realiz6 una investigacion en la
finca POMPONELO del sefior Miguel Estévez, ubicada en la comunidad de la Gorra, Dajabdn,
Republica DominicangEsta experiencia fue conducida durante el periodo de julio a septiembre
del 2004. Se utilizaron 12 vacas lecheras (cruces de Holstein con Pardy Sarsey) en un

disefio experimental completamente al azar con tres tratamientos y cuatro repeticiones. En el
tratamiento | se suplement6é con 8 kg de concentrado por vaca y dia; en el tratamiento Il se
suplementé con 4 kg de concentrado y 5 kg de mateca deClitoria ternateal. En el
tratamiento Ill se ofrecieron 4 kg de concentrado y la asociacid®edrisetum purpureum x
Pennisetum typhoidgsNeonotonia wightiArn., ad libitum La investigacion tuvo una duracion

de 12 semanas Yy la recoleccion deidformacion productiva se realizd diariamentas
resultados indican que no existen diferencias significativas (P>0.05) en la produccion diaria y
acumulada respecto a los tres tratamientos evaluados. Al comparar el margen bruto en relacién a
los tratamiatos, no se observan diferencias significativas (P>03i6)embargo, en el analisis
econdémico el tratamiento Il presenta la mayor relacion beneficio: costo (2.04), por lo cual se
perfila como alternativa de elecci@®e concluye que la sustitucion pafkdal concentrado en un

50% vy la inclusién de &g de MS deClitoria ternateal. mantiene los niveles de produccion
lechera, mejorando la rentabilidad y sostenibilidad de estos sistemas productivos.

Palabras clave: Bovino de leche, leguminosas forrgjetggementacion, margen bruto
INTRODUCCION

El sector lacteo dda region Noroeste muestra elevadas ga crecimiento en los
ultimos afios, y constituye una actividad econdmica de gran importancia Z8&8.Esta zona
se caracteriza por presentar eiima de bosque seco, el cual no es considerado como el mas
favorable parala produccion de forrajes de calidad, constituyendo esto una limitante en la
produccion. En dicha zona los productores desarrollan un sistema productivo basado en una
elevada utiliacion de concentrados. El maiz 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 moetario respecto al délar. Por otra parte, en el mercado interno de la leche se han
registrado en los ultimos afios aumentos en el precio del litro en finca (CONALECHE, 2004).
Sin embargo, este incremento del precio no compensa el aumento del costo dedurobiuc
gue ha disminuido la rentabilidad de las explotaciones ganadisias situacion obliga a los
ganaderos a buscar alternativas forrajeras sostenibles que les permitan competir en el sector,
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considerando que la alimentacion representa entre eb8@oydel costo de produccion del litro
de leche constituyendo este el componente de mayor importancia dentro del proceso productivo.

Segun Garciat al (1994) las gramineas forrajeras adaptadas al tropico se caracterizan
por su baja calidad, lo que impidebrir adecuadamente las necesidades nutricionales de los
animales en determinadas etapas fisioldgicas (fase inicial de la lactacion, ultimos meses de
gestacion y crecimiento). En ese sentido, Espinosa (2001) recomienda el uso de asociaciones de
la gramireaPennisetum purpureuchum. King grass) con leguminosas forrajeras, como una
alternativa para mejorar la calidad de la pastura.

Soto (2003) propone el uso BEuminosas forrajeras por su alto contenido proteico (en
algunas especies superior al 20%no alternativa a la suplementacion convencional a base de
concentradosEsta sustitucion parcial permitele modo directo, disminuir los costos de
suplematacion e incrementar Isostenibilidad del sistema, reduciendo su dependencia externa.
Asimismo, cotribuye al enriquecimiento de los suelos mediante la fijacion de nitrogeno
atmosférico.

El objetivo de este trabajo fue estudiar el efecto del uso de leguminosas forrajeras como
sustituto parcial del concentrado en la produccién de leche bAsmmismg se analiza la
viabilidad econdmica de dicha estrategia productiva en la provincia de Dajabdn.

MATERIALES Y METODOS

El estudio se realizé en famca POMPONELO del sefior Miguel Estéyebicada en la
comunidad de la Gorra, provincia Dajab@icha zona €8 localizada geograficamente a una
latitud de 72 31' 29" Norte y una longitud de 7B0' 15" Oeste; se caracteriza por un clima de
bosque seco con una precipitacion media anual de 1,200 mM @ 2@ temperaturaLa
investigacion se realizé en el periadiesde julio a septiembre del afio 2004.

Disefio experimental

Se utilizé un disefio experimental completamente al azar, con tres tratamientos y cuatro
repeticionesEste disefio esta en consonancia con el utilizado por Abdukeazh1997), Razz
y Claveo (1997) e Yzaguirre y Combellas (2002). Los tratamientos evaluados fueron los
siguientes:

Tratamiento |. Alimentacion convencional, que representa el sistema mas utilizado en la zona:
se suplementa con 8 kg de concentrado por vaca y dia, ademas seteamgramineas
forrajeras de corte King graBennisetum purpureum x Pennisetum typhdidddibitum.

Tratamiento Il. Alimentacion alternativa con banco de proteinas: Se suplementan diariamente
los animales con 4 kg de concentrado (50% del TI) y Bl&ki1S de forraje de leguminosa
Azulejo (Clitoria ternateal.). Ademas se les suministra graminea forrajera King gadss
libitum.

Tratamiento Ill. Alimentacion alternativa con asociacion de gramineas y leguminosas: Los
animales reciben 4 kg de concentra@®% del TI) y una asociacion de graminea y leguminosa
King grassy Soya ForrajeraRennisetum purpureum x Pennisetum typhoigdgeonotonia
wightii Arn.) suministradad libitum.
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En laTabla 1 se muestra la composicién quimica de los alimentos queamties
tratamientos.

Tabla 1. Composicion quimica de las dietas usadas en el experimento

Parametro Pennisetum p. Clitoriat. Asoc. forrajes Concentrado
Materia seca (%) 22 26 25 95

Proteina 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 Bromatoldgico de la Junta Agroempresarial Dominicana
(JAD), 2004

La investigacion se dividio en dos fasksprimera de adaptacionde los animales a las
dietas tuvo una duracion de 14 didsa segunda fase se denomixperimentaly durante la
misma se recoge diariamente la informacién produchgta faseomenz a partir del segundo
mes de lactacion de los animalesuyad unaduracién de 70 diasSe realizaron dos ordefios
diarios con un intervalo de 12 hordsimismaq cada 15 dias se tomaron muestras de los forrajes
para su analisis bromatoldgico (porcentaje de MS, PC, Ca y P); esta metodologia es similar a la
propuesta por Bach y Calsamiglia (2002) para la toma de mudstrif@rrajes destinada la
alimentaciorde bovino de leche.

El contenido de MS se determiné mediante horno de ventilacioh@ Bér 48 horas y
el contenido de proteina por el método Kjeldahk variables analizadas durante la experiencia
son lassiguientes: produccion diaria/flaca y dia);produccién acumuladd.fvaca y periodo
experimental) WMargen 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 acuerdoamhiegato correspondiente (I, 1l 'y
[l), y se identificaron con cintas de color rojo, verde y amarillo, respectivamente, a fin de evitar
confusiones en la rutina del ordefi@ada grupo de animales fue asignado a un cowafed
disponian de comederos y leeleros separados de los otros gruposlos los animales tuvieron
acceso libre a bloques de minerales durante el experimento. El suministro de los forrajes se
realizo dos veces al dia; el primero entre las 10 y 11 de la mafana y el segundo entredas 5y 6
la tarde, de modo que se aseguraba la disponibilidad de forrajes.

Manejo de Pastos y Forrajes

Las especies forrajeras, tanto del banco de proteina y la asociaciébn de graminea y
leguminosas, fueron establecidas entre febrero y marzo de&2ob4s forajeras se fertilizaron
con superfosfato triple (P) y cloruro de potasio (K), con una dosis de 80 kg/ha y 60 kg/ha y afio
respectivamentele acuerdo a las recomendaciones propuestas por Sketralgi1991), Peralta
(1992) y Gomez y Pérez (1994). Asimisneb King grassse fertilizd con nitrégeno después de
cada corte, a razén de 300 kg/ha y dfts pastose produjeroron riego por gravedad, el cual
fue aplicado de acuerdo a las necesidades del cultivo. Los foseasstarory suministraon
diariamerne a los animales.

78



Andlisis Econémico

Se utilizo la técnica del margen bruto para la evaluacién de las diferentes alternativas
productivas, segun la metodologia descritafank (1989), Carrilleet al. (2002) y Castaldet
al. (2004) Para determinda tecnologia alternativa se realizo una relacién beneficio: costo.
Andlisis de los datos

Los datosse analizaron usands software estadistico STATGRAPHIGR.US versién
4.0 (Pérez, 2002)Se comprobd la existencia de diferencias significativas erdtantientos
mediante ANOVA simple y la prueba de rangos multiples de Tukey.
RESULTADOS Y DISCUSION

Los resultados del andlisis de varianza indican que no existen diferencias significativas
entre los tatamientos evaluados (P>0.0&)n respecto al rendiranto por vaca y dia y a la

produccion acumulada durante la fase experimental (Tabla 2).

Tabla 2. Produccién de leche por tratamidritaca

Tratamiento Rendimientd_/dia Producciéracumulada
I 14.5 1,01&
Il 14.(a 982
" 13.2a 926a

Mediascon letras distintas en la misma columna difieren significativamente,
Tukey (p>0.05)

Estos resultados son inferiores a los obtenidos por Gerah (1994), Aroeiraet al
(1999), Loboset al (2001), Balocchet al (2002), Jahret al (2002) y Whitinget al (2004).
Sin embargo, estos resultados superan los obtenidos por, Razz y Clavero (1997 etTalrres
(2002), Nyambatiet al (2003) y Alvarez Fuenteet al (2004); diferencias explicadas
fundamentalmente por la proporcion de legumasositilizada en la dieta. Los resultados
obtenidos coinciden con Benavides (1999) y Bustamantal (2002) y quienes reportaron
ausencia de diferencias en la produccion de leche con sustituciébn de concentrado &#be 40
con Morera forus albg y 271 100% 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 365
1 417a

1] 394a
Mediascon letras distintas en la misma columna difieren significativamente, Tukey (p>0.05)
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Estos resultados coinciden con los obtenidos por Fernasidet (1998), quienes
obtuvieron el mayor margen con la sustitucién parcial del 50%aelentrado por leguminosa
forrajera. Estos resultados difieren de los reportados por Letbak (2001) y Carrilloet al.
(2002) de acuerdo al margen estimado por vaca presente en la finca.

Analisis econémico

En laTabla 4 se presentan los resultadodadeelacion beneficio: costo, observandose
gue los tratamientos alternativos que incluyen el uso de leguminosas forrajeras (Tl y TIII)
presentan relacion superior al tratamiento convencional (TI). En ese sentido, el TIl muestra una
relacion superior (24), presentdndose como el tratamiento alternativo.

Tabla 4. Relacién benéfico: costo de la sustitucidén parcial del concentrado por el uso de
leguminosas forrajeras

Ingresos totales Costos totales

Tratamients US$/vaca US$/vaca RelaciénB/C
| 541 326 1.66
[l 523 257 2.04
1l 495 261 1.90

Esta relacion beneficio/costo de 2.04 indica que por cada peso que el productor invierta
para implementar la nueva tecnologia del TII, esta le permitir4 recuperar el capital invertido mas
un retorno adicional dgS$1.04 (104%) sobre la inversion.

Los resultados obtenidos permiten inferir que el sistema de alimentacion, basado en el uso de
altas cantidades de concentrado, puede ser modificado por la sustitucion parcial del concentrado
en un 50% y la inclusion deks de MS deClitoria ternatea(Azulejo) como forraje de calidad.
Consideramos que al utilizar este sistema se dispone de una alimentacién mas estable y flexible,
con menor dependencia exterrizstos resultados coinciden con los de Chimicz (1995) y
Martinezy Paredes (1999) quienes indican que los sistemas de lecherias especializadas son mas
sensiblesa las variaciones del precio de los insungo® los sistemas de doble propdsito.
Asimismo, Urbancet al (1994), Kariukiet al. (1999), Muiaet al. (2000) y Haardet al. (2001)
recomiendan la suplementacion con leguminosas forrajeras, ya que constiiugmento de

calidad que genera bajos costos de produccion.

CONCLUSIONES

A Una sustitucion parcial del concentrado por leguminosas forrajeras de calittamhoeal
50%, mantiene los niveles de produccion lechera e incrementa el margen por vaca.

A La utilizacion de leguminosas forrajeras se perfila como una alternativa productiva de
gran interés en los sistemas ganaderos de la Republica Dominicana.
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HARVEST DATE EFFECTS ON YIELD AND COMPOSITION OF FORAGE
SORGHUM AND SORGHUM X SUDANGRASS HYBRIDS [SORGHUM BICOLCR (L.)
MOENCH ]

E. Valencig, L. E. Almodévdrand A. Rodriguez Cari&s'Department of Agronomy and Soils,
’Department of Animal Science, College of Agricultural Sciehtgyersity of Puerto Rico,
Mayaguez Campus, Magaez, PR

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 matdd yi#@MY) and chemical
composition. The experimental design consisted of four replicates in glsplarrangement
(sorghums as the main plots and harvest dates of 70 and 90 d as subplots). Soil type was a fine,
smectitic, isohyperthermic Typic Hapludte (of the Fraternidad series). At 70 and 90 d post
planting, plant height was measured from 10 randomly selected plantsritf ar@a. Plants in

the 2m? quadrat were clipped to 2én height and weighed. Subsamples (500 g) were dried in

a 60° C aiforced oven, ground and analyzed for CP and P concentrations. Plant height was
greater (P<0.05) for Sudax (1.2 m) thion FS (0.7 m) athe 70 day harvest and was also
different atthe 90-d harvest. There were cultivar effects and harvest date effedBvVioh
(P<0.05). Forage yield was greater for Sudax foaS on d 70 and 90. At 70 d, DMY of

Sudax and FS averaged 4,134 and 2|&fRa whereasat 90d the average was 6,791 and 4,724
kg/ha, respectively. But CP was greater (P<0.05) for FSftha&udax 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. Consideritigeir high CP at d 90, dth sorghums are good alternatyer use

in forage conservation systems in Puerto Rico.

Keywords: Forage sorghunmsjtritive value

RESUMEN: Informacion sobre el rendimiento y valor nutritivo de los sorgos forrajeros
establecidos en Iaielos Vertisoles es limitado. &lrgo forrajero (SF) y Sudax (un cruce entre
Sorghum bicolory pasto sudange sembraron en parcelas de 0.5 ha para determinar el @éecto
la fecha de cosecha sobre el rendimiento de materia seca (RMS) y composigiia.qU&l
disefio experimental consistio de cuatéplicas en un arreglo de parcelas divididas (sorgos
como la parcela principal y las fechas de cosecha de 70 y@bakub parcelas).El sueloera

de la serie Fraternidadirfe, esmectitic isohyphertamic Typic Hapluster)s A los 70 y 90 d
después dea siembra se midié la altura de 10 plantas seleccionadas al azar en un anga de 2
Las plantas dentro del cuadrante de 2sm cortaron a una altura de 2.5 craeypesaran Se
tomaron submuestras@@ g)que se secaroen  un hor no de Casemdierdngr zado
analizaron pardeterminetas concentraciones de proteina cruda (P@yfpfo (P). La altura de

la planta fue mayor (P<0.05) para Sudae&n 1.2 m) que para Sfon 0.7 m) a los 70 d de
cosecha y tambiéfue diferente a los 90 d de cosecha. Hubo diferencia entre los solgos y
fecha de cosecha en el RMS (P<0.05). El RMS fue mayor para el Sudax que para BFa lo
90 d. Alos 70 d, el RMS del Sudax y SF promedio 4,134 y 2,832 kg/ha, mientrasogudoall
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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
gue para Sudax solamente a los 70 d de cosecha (86.9 vs. 80.7 g/kg). La concentracion de P fue
similar para ambos sorgos y no hubo diferencia por fechaskcloa. Se obserwun 60% de
aumento en RMS para Sudax cuando se cosetbs 90 dias y un 60% para SEonsiderando

su alta PC a los 90 dias, ambos sorgos soiuera alternativa para utilizaen un sistema de
conservacion de forraje en Puerto Rico

Palabras clave: Sgo forrajero, alor nutritivo
INTRODUCTION

Forage sorghums (FS) and sorghum x Sudangrass hybrid (Sudax) aresesaon
annual grasses used for grazing, greenchop, haylage or sigmghums haveotential for
developing yearound 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 conditiotimis indicating high water use efficiency
(Sanderson et al., 199248chez et al., 2002).

In Puerto Rico, iformation 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) andtharvest dates (7@and 90 d post planting) effects on DMY
and nutritive value and DMY at 3% regrowth.

MATERIALS AND METHODS

A field study was conducted at the Lajas Agricultural Experiment Station, University of
Puerto Rico, Mayaiez during the moths of December 2006 to April 2007. The soil type was
of the Fraternidad series (fine, smectitsohyperthermic Typic Haplusterts). Rainfall during the
experimental period was 230 mm. The design was a completely randomized in a split plot
arrangementvith sorghums as main plots and harvest dates of 70 and 90 d as subplots.

Both FS and Sudax were planted incth 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
randanly selected plants in a1 linear area of each plot and then clipped tec2bstubble
height and weighed. Stdamples (500 g) were dried in a 60° Gfairced oven, ground and
analyzed for N (Kjeldahl method) and CP calculated (N*6.RE)F and ADFwere 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 analyzesing
PROC Mixed (SAS, 1999).

RESULTS

For the variableplant 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 andnh@regsat 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 whethe twosorghumswere compared. At 70 dPMY of FS and
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Sudax, averaged 2,83hd 4,134kg/hg whereasat 90d, DMY were 4,464 and 6,791 kg/ha for
the FS and Sudax, respectivelyhere were also differences in DMgr FS ketween dates of
harvest. Dry matter yield for FS at-7@8nd 90d cuts aveaged 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). Atd3Begrowth, there were differences
between FS and Sudax (1,169 vs. 2,Riyha) suggesting that possibly a 70 d regrowth is
necessary to maximize yields.

For chemical composition, there were differenioetween sorghums and also differences
by harvest date (Table 2). For both P and CP, concentrations decreased as maturityl increase
(Table 2). This decreageoweverwas 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 ahD&verage 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 90d harvests.

Harvest date (HD) FS Sudax Sorghums HD S x HD
P value

Plantheight (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 7éand 96d 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 hybrdb$than forFS 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 tropicatdges. Multiharvest (maximum of three) is possible
with these sorghums as weed encroachmerg problem thereafter. Additional studies are
assessing plant density and in situ DM and NDF disappearance. Harvest dei8sd{7are
recommended for both sdrgms to make effective use of protein concentrafipasticularly if

used asdtal 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 GENETICA POBLACIONAL EN TILAPIA NILOTICA (  OREOCHROMIS
NILOTICUS) SOBRE ASPECTOS PRODUCTIVOS Y REPRODUCTIVOS EN HIGUEY,
REPUBLICA DOMINIC ANA

Yoani Davila y Rafael Silvestre, Instituto Dominicano de Investigaciones Agropecuarias y
Forestales (IDIAF), Santo Domingo, Republica Dominicana

RESUMEN: Se realizdé un estudio con la finalidad de determinar el efdeios calidades
genéticas de #lpia nildtica Qreochromis niloticus una local y otra introducida, sobre el
caracter de reproduccion/adaptacignproduccion/producto; correspondiente a dos etapas
fisiologicas de ldilapia: precria y engorde durante un ciclo de 150 diasnlestigaadbn se
condujo en la Unidad Acuicola Higley del IDIAF, provincia Alkagracia, entre los meses de
febrero a agosto del 2008e utilizé undisefio completamente al azar con dos tratamientos: Tl =
tilapia local, yTII = tilapia introducida, con cuatro y cinaepeticionesrespectivamentd.as
unidades experimentales fueron nueve estanques den37Bas variables medidas fueron
relacion machdembra y porcentaje drortalidad en la etapa de preciaasa de crecimiento,
peso ganado patia e ndice de conersion de alimento de Kuri Nivon (ICA) (1980) erekapa
de engordeSe encontraron diferencias significativas entre ttakamientos para la variable
dependiente relacibn macho:hembral tratamiento TII (media = 160283) superd
significativamente al tramiento TI (media = 132687), valor t =3.91. La relacion
macho:hembréue 50:50% para la introduciday 30:70% para la local Para la variable tasa de
crecimiento no hubo diferencia significatjyexpresando la ganancia pgeso diaria 1.081+0.15
(g/disstds) para la introduciday 1.105+0.16(g/diastds) para la local.Sin embargo, para la
variable indice deonversion se encontré diferencia significat{pa< 0.0079 con promedios
1.1:1 y 1.2:1 gramo de alimento/gramo de ganancia en peso vivo pdratdosentos |y I,
respectivamenteSe concluye que existe unaayor conservacion de la poblacion a favor de la
tilapia introducida en elcaracter de reproduccidén/adaptacioRara el caracter de
produccionproduco, las poblaciones presentaron igual @mwmacion de laspoblaciones.

Palabras claveTilapia, indice conversion, alidad genética
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UPSCALING THE MARKETING OF SMALL RUMINANT PRODUCTS IN THE
CARIBBEAN 1T THE CHALLENGES

Francis Asiglu, Norman Gibson, Michelle John, Albert Fearon and Ansari Ho&snibbean
Agricultural Research and Development Instifldaiversity Campus, St Augustine, Trinidad &
Tobago, W.I.

ABSTRACT: Small ruminant products marketed in the Caribbean may bsif@dsas primary
products- live animals, undifferentiated meat cetand value added productsprime meat cuts,
processed milk productand leather products. Prime meat cuts and processed milk products are
usually distrbuted through upscale markefBraditionally, the primary products have been
marketed through personal arrangements, itinerant traffickers and butchers, auctioning, parochial
marketsa n d roadsi de Howevec raepilos tesnasketaplojed undertaken in
Trinidad in 1997 ana 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 addréssegaper discusses the
avenues for marketing small ruminant products in the Caribbeathamthallengefor upscaling

the marketinge.g, inadequate production base, consistencgupply, farmer loyalty, product
guality, support services such as master butcher service, product development and packaging and
presentation).

INTRODUCTION

Small ruminants are considered to be an established and important feata@be&h
agriculture (Lambiest al, 1992). They not only play a significant role in the economy of the
small farmers, but also in agricultural diversification initiatives gea®dreducing the
dependence on a narrow range of export crops (Lamibial, 1992 and McLean 2002).
Despite thigmportarce, however, local production satisfiesly a small percentage of demand.

In Trinidad and Tobago, for example, McLean (2003) indicated that the local small ruminant
industry accounted for betweentd 7.5% d total lamb and chevon consumption during the
period 19911 2000, with the residual demand being satisfied with imports from New Zealand
and Australia. Regionallyoo, shortfalls in demand are satisfied with imports from these major
sources, which accaotifor 64% of global exports (Singét al, 2006). In 2004 the CARICOM
region imported 11.3 milliokilograns of goat and sheep meat, accounting for approximately
75% of total consumption (Singgt al.,2006).

Although the imported product is cheapadaenerally targeted at lower income groups
(Craig 1993a), there is a growing and unmet demand for the fresh local product (C2000DI
Hosein et al.1995). The fresh product is perceived as being a healthier product and regarded as
having quality andlavor characteristics not found in the imported one, something that augers
well for the increased production and marketing of this commaodity. It is therefore clear that the
potential exists for increasing production locatigt only to satisfy consumera/ho 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 tlemnaes 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, andlentify the challenges hinderindne
marketing of small ruminant products in the Caribbean, a review was undertaken of two studies
conducted in Trinidad in 1997 amdJamaica in 2001. In the former study, an attempt to develop
a niche market for the supply of fresh, chilled local lamisupermarkets in Trinidad was
undertaken. HLo, the largest supermarket chain in Trinigags approached by the Caribbean
Agricultural Research and Development Institute (CARDI) and some small ruminant farmers
(eight in phase | and seven in phase IIgdtlaborate 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
Wedneslay 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, plastapped carcasses delied 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, thel ggentified 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 accepiity 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/tpes: pure Nubian, pure Boer, Nubian/Boer, Boer/Nubian and Nubian/native. The cuts
for visual evaluation wereacks, French trim crown chops, saddle (on the bone), double
noisettes, easy carve leg, stretched leg, giggot steaks and chine and end. Atrnbwtach
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 projectfocused on improving the production and marketing
capalilities of small ruminant farmers in Guyana, Barbados and Trinidad and Tobago, along
with the competitiveness and industry development study of the small ruminarinchesdry in
CARICOM by Singh et al(2006).

RESULTS
(i) Consumption of goat andheep meat

As noted above, high levels of imports from New Zealand and Australia characterize
consumption of sheep and goat meat in the region. Sehghl. (2006) have noted that the
CARICOM region imports approximately 75% of its consumption requirésnevhich in 2004
were valued at US $23.3 million. These authors have estimated CARICOM consumption to be in
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