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NOMBRE DE LA ACTIVIDAD 

Conservación y evaluación de poblaciones naturales de especies medicinales nativas 

INSTITUCIÓN.O ENTIDAD RESPONSABLE 9UE DICTA U ORGANIZA LA ACTIVIDAD 
DE FORMACION I 

University of Birmingham, Gran Bretafía http://V/ww.biosciences.bham.ac.uk 
Unive.rsitat_Hohenheim, Stuttgart, Alemania www.uni-hohenheim.de 
Bund fOr Naturschutz, Bonn, Alemania www.floraweb.de!map-pro 
PhytoConsulting, Marklkofen, Alemania www.phyto-consulting.de 

. I 
LUGAR DE REALlZACION DE LA ACTlVIDAq 

Indicar el nombre de la localidad o ciudad, provincia tia región y pais donde se realizará la actividad 
de formación, En caso de haber más de un lugar. list1rlos todos. 

Birmingham, Inglaterra 
Stuttgart, Baden-Württemberg, Alemania 
Singen! Lottstetten, Baden-Würtemberg, Alemania 
Bonn, Alemania 
Marklkofen, Bavaria, Alemania 

FECHA DE INICIO Y TÉRMINO DEL PROGR4MA DE ACTIVIDADES 

Indicar la fecha de InicIo del programa de actividades [de la propuesta y la fecha de término 

Inicio: 07-12-2006 Ténnino: 17-01-2007 

Hennine Vogel Investigador y docente VII 
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Rectángulo



Objetivo general: 

Conocer métodos de conservación y evaluación de poblaciones naturales de 
especies medicinales nativas de Chile 

Objetivos especificos: 

1. Conocer aspectos prácticos de los sitios, monitoreo y manejo de la diversidad 
de los recursos vegetales silvestres que se conservan in situ en proyectos de 
especies silvestres y recursos genéticos locales. 

2. Conocer métodos estadlsticos de evaluación de poblaciones naturales 

3. Conocer ejemplos de aplicación de la genética de poblaciones en plantas 
silvestres 

4. Conocer ejemplos de manejo de pOblaciones silvestres para su conservación 

5. Adquirir libros especializados 

6. Discutir el caso de bailahuén con especialistas en plantas medicinales (Dr. 
Ernst Schneider, PhytoConsulting, y Dr. lIwe Schippmann, organizador del 
taller técnicas de recolección de plantas medicinales silvestres, BfN), buscando 
consejos y recomendaciones 



En el marco de los proyectos de estudio, domestic:ación y cultivo ex situ e in situ se vio 
que muchas plantas seguirán recolectándose de!lde su hábitat silvestre. Para que la 
producción de estas especies siga siendo una actividad comercial debe ser sustentable. 
Para ello estamos trabajando en forma paralela en distintos enfoques: 

• domesticación y cultivo (Proyecto FIA V99-0··S-032) 

• cultivo in situ (FIA-PI-C-2004-1-A-94), sensibilización y capacitación de 
recolectores. 

• . Ensayos de recolecció¡:¡ sustentable de plantas silvestres 

Sin embargo, con el fin de planificar y ejecutar estudios con poblaciones silvestres se vio 
la necesidad de adquirir conocimiento básico de la conservación de recursos genéticos 
vegetales. 

La formación realizada en Inglaterra y Alemania se (:ompuso de dos áreas temáticas: 

• Curso conservación in situ: conceptos básicos adquiridos en la Universily of 
Birmingham, Inglaterra 

• Plantas medicinales de recolección silvestre: entrevistas con especialistas del 
tema y expositores del taller "Assessing the sustainable yield in medicinal and 
aromatic plant collection", realizado en la Isla Vilm, Alemania, en Septiembre de 
2006 

La entrega de información de parte de todos los e:.pecialistas visitados superó lejos mis 
expectativas. Se me entregó mucho material en formato digital, entre ello libros enteros 
sobre principios de la conservación in situ y un manual ilustrado sobre la recolecta 
sustentable, el curso de conservación completo, pn~sentaciones y publicaciones, además 
del material completo del taller mencionado arriba, presentaciones, abstracts, lista de 
participantes, a pesar de no estar pUblicado aún. El tiempo de estadía no alcanzó para 
estudiar la cantidad de documentos entregados, pero tengo el material y los contactos 
para seguir perfeccionándome en el tema. 

Por otra parte, las conversaciones sobre nuestro trabajo despertaron gran interés, 
solicitándome enviar publicaciones sobre el bailahuén. 

Las ideas que se me plantearon en las entrevistas coincidieron bastante entre los 
diferentes especialistas. Se planteó, por ejemplo, la necesidad de conservación de las 
especies ex situ (bancos de germoplasma) junto con la de in situ, o de mapear las zonas 
de distribución en base a datos ecológicos y luego comparar con los sitios donde la 
especie se encuentra efectivamente. 

Adjunto se encuentra un CD con los documentos entregados. En el anexo se adjuntan 
copias de los documentos impresos o copia del trlulo e índice de contenidos. Los libros 
adquiridos como material de trabajo se han encargado por Internet, pero todavía no 
llegan. Además, el Dr. Schippmann también envió un paquete de libros y material por 
correo (barco), el que tampoco ha llegado a la fecha. 

Finalmente, deseo plantear mi plena satísfacción (:on la formación, la que ha superado 
lejos mis expectativas y me ha mostrado los pasos a seguir en nuestros estudios con 
plantas nativas. 



1 7-8 dic 2006 Viaje a Alemania 

2 10 dic 2006 Viaje a Birmingham, Inglaterra 

3 11-21 dic 2006 Curso Conservación in si/v, Universily of Birmingham. 

La Universidad cerró el JUEves 21. Por ello y por los altos costos 
de alojamiento en Inglaterra se adelantó el viaje a Alemania, 
originalmente programado para la primera hora del sábado 23 a 
la noche del jueves 21. 

4 22-26 dié2006 Feriádo 

5 27-29 dic 2006 Lectura material entregado (no fue posible ubicar o entrevistar a 
otro profesional durante este tiempo) 

6 30 dic-l ene Feriado 

7 2 ene 2007 Contacto y organización dEl visitas y entrevistas en Alemania 

8 3 ene 2007 Visita Dr. Tremp, Singen; Universidad de Hohenheim 

9 4 Y 5 ene 2007 Visita a Dr. Schneider, PhytoConsulting, Marklkofen 

10 6-7 ene 2007 Fin de semana 

11 8-9 ene 2007 Viaje a Bonn, entrevista Dr. Schippmann y U. Eberhardt, 
Pelargonien-Fischer (Koblenz) 

12 10-12 ene 2007 Stutlgart - Universidad Hohenheim; Visita campus y entrevistas 
con profesores Weber, Parzies y WOnsche 

13 13-14 ene 2007 Fin de semana 

14 16-17 ene 2007 Viaje a Chile 



Este curso se dictó para alumnos de postgrado de la Facultad de Ciencias Biológicas de 
la University of Birmingham. Lamentablemente el curso terminó una semana antes de lo 
informado (15 en vez del 22 de diCiembre). Sin embargo, el coordinador, Dr. Nigel Maxled, 
me entregó toda la información en un CD, dejando la segunda semana (18 al 21 de 
diciembre) para una ensetianza personalizada en base a mis preguntas e inquietudes. La 
Universidad de Birmingham cerró el21 de diciembre por las vacaciones de Navidad. 

1. CLASES en curso de Dostgrado: Detalle ("handouts") en el anexo 

1.1 Nigel Maxted: Conservación y uso de los recursos genéticos vegetales; 
Introducción a la conservación ;11 s/tu 

Definiciones 

Resumen de requerimientos básicos para establecer reservas genéticas in si/u 

Metodologfa para conservación en reservas genéticas 

Conservación de plantas in si/u: introducción, modelo, estrategias, definiciones 

Reserva genética in si/u: evaluación de sitios, evaluación de factores socio­
económicos, tamaño, número, distribución y disE!ño 

Sustentabilidad del taxón y de la reserva 

Formulación de un plan de manejo y monitoreo de la reserva 

Uso tradicional, general y profesional 

Vinculación con la conservación ex si/u, duplicación, investigación y educación 

Productos 

1.2 Nigel Maxted: En búsqueda de variedades locales: experiencia en Reino Unido y 
planes para Europa 

Biodiversidad 

Amenazas para las plantas 

Recursos genéticos vegetales: diversidad nacional; proyectos in si/u y ex si/u en RU, 
inventario de variedades nacionales del RU, estructura de la base de datos, 
metodolog fa 

Proyectos financiados por la Unión Europea 



11 ~ td;n~1 "~V+ft". "'ft~ftft_.ft_'..t_ .... -- ~- ,- - .. - S gene'tOOlcos vegeta· les' d·lseño "_ ... ·tJ_ ........ _."' .... _ ..... II~'G • • en .• IVII "1 u::tu Utt IU::I ruclUrso I 

de la reserva 

Fuentes 

Diselio óptimo 

Beneficios biológicos y sociales de "buffer" (zona amortiguadora) 

Tamalio de la reserva 

SLOSS debate (single large or several small = lino grande o varios pequelios) 

Población y tamalio de la reserva 

Corredores 

Forma de la reserva 

Diversid<ld de hál¡itat 

Factores polfticos y económicos que afectan el diseño de la reserva 

1.4 Nigel Maxted: Conservación y uso de los recursos genéticos vegetales; Manejo 
y monitoreo de la reserva o 

Categorias del manejo de áreas protegidas del I UCN 

Manejo y monitoreo de reservas genéticas in situ 

• Fuentes 

• Metas del manejo de conservación 

• Planes de manejo para reservas genéticas 

• Los cambios son naturales 

• Intervención en el manejo 

• Proceso de elaboración de un plan de manejo de u':la reserva genética 

• Revisión del manejo 

• Monitoreo de una reserva genética 

• Manejo de recursos genéticos fuera de áreas protegidas 

1.5 Nigel Maxted: Desarrollando una estrategia nacional de "Crop Wild Relative" 
(CWR) (= Parientes silvestres de cultivos) 

• Contexto 

• Recursos genéticos vegetales (PGR) y Parientes silvestres de cultivos (CWR) 

• In situ versus ex situ 



• ¿Qué son CWR? 

• ¿Por qué ios CWR son criticos? 

• Requerimientos para una estrategia nacional de CWR 

• Inventario nacional de CWR 

• Análisis ecogeográfico y genético de prioridades de CWR 

• Análisis de la discrepancia ("Gap analysis") CWR 

• Desarrollo de prioridades de conservación de CWR in situ y ex si/u 

• Implementación de las prioridades de conservación de CWR 

• Estrategia global para la conservación y uso de CWR 

1.6 Joana Magos Brehrn: Práctica en ArcGIS 
- - - , .. 

1.7 Edwin Chiwona: Metodologia para la conservación on-farm (en granjas) 

• Introducción y publicaciones 

• La necesidad de una metodologfa y el proble,ma de desarrollo 
. . 

• El marco general de la metodologfa para la conservación on,farm de la diversidad 
genética vegetal 

1. Planificación y establecimiento del proyecto 

2. Manejo y monitoreo de on-farm proyectos 

3. Uso de la diversidad 

2. SALIDAS A TERRENO 

2.1 Banco de germoplasma de hortalizas de la Universidad de Warwick (Warwick 
HRI) 

- problemas de financiamiento a largo plazo de la conservación de recursos genéticos, 
especialmente de los bancos de gerrnoplasma 

- centros de diversidad, ejemplo coliflores en Italia 

- deshidratado, envasado, almacenamiento y distribución de semillas guardadas 

- producción de semilla en Brassica o/aracea (repollo y coliflor), Raphanus (rábanos), 
Allium (principalmente puerro, cebolla y ajo), Daucus (zanahoria) y Lactuca (lechuga) 

- visita a invernaderos, cámaras de producción de semilla, instalaciones de vemalización, 
sala de deshidratado y envasado, laboratorios de la Universidad 

- problemática de las altas temperaturas durante este invierno en la propagación de las 
especies 

- proyecto de investigación sobre recursos genéticos en accesiones de lechuga y su 
susceptibilidad al pardeamiento para futuros proyectos de mejoramiento genético 
(empresa semillera ZWAN Holanda con la Universidad de Warwick) 

Marcela Gonzalez E
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2.2 "Peatlands" Reserva Natural Nacional de Pantanos de Fenn·s. Whixall y 
Betlisfield 

- Ubicado en la frontera entre Inglaterra y Norte de Gales 

- Proyecto de conservación de los pantanos los que han sido destruidos debido a la 
producción de turba en el siglo pasado 

- Origen de los pantanos (glaciares) 

- Función de los pantanos como 

a. reserva de agua dulce (ácido y pobre en minerales) 

b. fijación de carbono 

c. hábitat para musgos (especialmente Sphagnum), plantas, invertebrados, pájaros 
y mamlferos adaptados a este ambiente específico 

- Necesidad de conservar los pantanos 

- Destrucción del hábitat por el drenaje del pantano, lo que pennitió 

a. extraer turba (uso casero: lecho para animales domésticos y combustible), 
después también producción industrial 

b. usar los terrenos para agricultura (por su bajo contenido de minerales 
principalmente pastoreo) 

c. plantación de árboles (pino) 

- Recuperación de los pantanos 

a. necesidad de subir el nivel del agua 

b. eliminar los árboles (pino) 

c. adquirir y manejar adecuadamente los terrenos aledaños 

d. estudios hidrológicos. conducción de aguas y monitoreo de los niveles de agua 
para lograr que la turba quede otra vez empapada en las áreas antes drenadas 

e. planes de manejo que pennitan la recuperación de especies nativas 

f. planes de manejo que pennitan que la turba crezca (meta a muy largo plazo) 

g. educación y manejo de la opinión pública 

h. requerimiento de fondos públicos a largo plazo (Proyecto Nacional) 

- Visita al pantano, a áreas de explotación de turba artesanal (los derechos terminarán 
con la muerte del productor tradicional), a canales y tuberla para la conducción de agua, 
a bosques de pino talados y por talar, a áreas recuperadas, al "jardln del pantano' 
donde hay una gran diversidad de flora nativa. Por la fuerte lluvia que estaba cayendo 
no se pudo observar la diversidad de pájaros típic."3 de los humedales. 

- Discusión sobre dificultades técnicas de talar árboles en un pantano 

Fue una experiencia muy interesante a pesar que quedamos empapadOS y congelados. 
Se adjunta material de difusión en el anexo. 



13. MATERIAL ENTREGADO 

3.1 Fotocopias de las clases, publicaciones y esquemas 

- ver temas descritos en punto 1, además: 

- Joana Magos Brehm: Sistemas de Información Geográfica (GIS) 
• ¿Qué es GIS? 
• ¿Cómo funciona? 
• Modelamiento espacial 
• Formatos de representación de datos 
• El uso de GIS en la conservación 
• Algunos software: DIVA-GIS, FloraMap, ArcGIS 

- Edwin Chiwona: Definición de "Iandraces" (razas o variedades locales) 
• Fuentes 
• - DefiÍlicion -

- Hawkes J.G. (1980): Crop Genetic Resources Field Collection Manual. International 
Board for Plant Genetic Resources and EUCARPIA 

3.2 Libro 

- Stalton S, Maxted N, Ford-Lloyd B, Kell S, Dudley N (2006): Food Stores - Using 
protected areas to secure crop genetic diversity. VWVF The Arguments for 
Protection Series 

3.3 Publicaciones y presentaciones en formato digital (se adjunta copia de CD) 

3.3.1 Presentaciones en formato PowerPoint 

Introducción a la conservación: 

• ¿Qué es Biodiversidad? 

• ¿Por qué es necesario conservar Biodiversidacl? 

• ¿Qué son PGR (recursos genéticos vegetales)? 

• Modelo de conservación de recursos genéticos; vegetales 

• Conservación de biodiversidad sustentable e integrada 

CWR contexto (Crop Wild Relatives = Parientes Silvestres de Cultivos) 

• CWR y PGR (Parientes silvestres de cultivos. y recursos genéticos vegetales) 

• PGR Forum 

• Catálogo y bases de datos europeos de CWR 

• Estrategia global de la conservación y del uso de CWR 



Conservación y uso de los recursos genéticos vegetales; Introducción a la 
conservación in sltu 

Ver 1.1 

Conservación y uso de los recursos genéticos vegetales; diseño de la reserva 

Ver 1.3 

Conservación y uso de los recursos genéticos vegetales; Manejo y monitoreo de la 
reserva 

Ver 1.4 

Desarrollando una estrategia nacional de "Crop Wild Relative" (CWR) (= Parientes 
silvestres de cultivos) . . 

(ver 1.5) 

Análisis de discrepancia de recursos genéticos vegetales: fijando CWR como 
objetivo para la conservación In sltu y ex sltu 

• ¿Qué es análisis de discrepancia? 

• Metodologra ejemplo Vigna 

1. Descripción der taxón y del área objetivo 

2. Evaluación de la diversidad natural in situ 

3. Evaluación de estrategias de conservación en curso 

4. Dando prioridades para la conservación 

Erosión genética y contaminación genética: Algunos pensamientos 

• Definici6n de erosi6n genética 

• Estrategia global para la conservaci6n y el uso de CWR 

• Ejemplos Leguminosas 

• Evaluación de la erosi6n 

• Especies en peligro de sufrir erosión genética y factores que la pueden gatillar 

• Indicadores de la erosión genética 

• Contaminación genética 

Selección de la especie objetivo 

• Asignando prioridades de conservación 

• Factores que afectan las prioridades de la conservación 



3.3.2 Publicaciones en formato digital 

Crop Wild Relative Conservation and Protected Mea Management 

Desarrollo de una estrategia nacional de CWR (pari'~ntes silvestres de cultivos) 

1. Diversidad botánica nacional 

2. Inventario de CWR nacionales (que tenga el mismo género del cultivo) e 
identificación de algunos lugares para la conservación in situ 

3. Priorizar CWR especies! diversidad en base a valor económico y amenazas 

4. Análisis ecogeografico y genético de las CWR prioritarias (áreas con alta 
incidencia) 

5. Identificar las amenazas de la diversidad de los parientes silvestres de cultivos 

6. Aná!isis de discrepanc!a y establecimiento de metas de conservación 

7. Desarrollo de prioridades de conservación de CWR in si/u! ex situ 

8. Definir unos 10 áreas protegidas nacionales relacionadas con CWR 

9. Uso general y profesional 

10. Investigación y educación 

Desarrollo de una estrategia de área protegida CWR individual 

1. Evaluación del sitio 

2. Evaluación de factores locales socio-económicos y politicos 

3. Diseño de la reserva 

4. Adaptación del plan de manejo del área prot,~gida 

5. Monitoreo de la reserva 

6. Uso 

7. Educación e investigación 

8. Vincular con la conservación ex si/u y duplicados 

Crop Wild Relatives Catalogue, Threats, Conservation and Use 

Parientes silvestres de cultivos - catálogo, amenazas, conservación y uso 

PGR (Recursos genéticos vegetales) y CWR (parientes silvestres de cultivos) 

Definiciones 

Las amenazas de CWR - ¿para qué conservar? 

Inventarios, planes de acción, conservación in s/tu y ex situ 

Desarrollo de una estféltegia CWR nacional (ejemplo Vigna, Africa) 

IUCN categorlas de la lista roja, Vigna 

Análisis de vulnerabilidad del taxón, Vigna 

Técnicas in si/u y ex si/u 

Indicadores CWR: cientlficos, directos, indirectos, fuentes de datos, datos de terreno 

Datos cientlficos directos: 



• diversidad genética: marcadores moleculares de muestras ex situ o poblaciones 
en el mismo momp.nto 

• indicadores taxonómicos 

Datos cienUficos indirectos: 

• indicadores demográficos (densidad, frecuencia, cobertura, dispersión, fertilidad) 

• indicadores de nomenclatura 

• indicadores etnogeográficos 

• indicador ecológico 

• indicadore de amenaza 

• indicadores socio-económicos y polfticos 

CWR-Globill Strategy Draft 1 

Hacia una estrategia global de conservación y uso de CWR 

• importancia global y local de CWR 

• situación actual 

• objetivos y acciones requeridas para los próximos 5 a 10 años 

CWR National Red Listing 

Enfoque nacional de la clasificación de CWR: ¿es téln dificil como creemos? 

• obligación de los paIses que suscribieron el CBD de identificar a los componentes 
importantes de diversidad genética 

• Estudio de amenazas (categorfas de la lista roja IUCN) 

CWROaxaca 

Conservación y uso sustentable de CWR 

• Definición CWR 

• Necesidad de inventarios y sistemas de información 

• La integración de la conservación de CWR en programas nacionales, regionales e 
intemacionales 

• Desarrollo y aplicación de un mecanismo de determinación de prioridad 

• Evaluación de las amenazas de CWR y efectividad de acciones de conservación 

• Sensibilización 

• Desarrollo polftico y marco legal 

Estudios de caso de México: especies de cactus 

Arveja (Lath¡irus) y especies relacionadas 

Ecogeographic Surveys 



Componentes principales de investigaciones eco-geográficos: 

• uiS'fiuu"iu""s ti" "s¡.>"cies particuiares en regiones; ecosistemas particulares 

• patrones de diversidad intra-especifica 

• relaciones entre sobrevivencia y frecuencia de variantes y condiciones ecológicas 
asociadas 

Un estudio ecogeográfico es un proceso de re·colección y sintesis de información 
ecológica, geográfica y taxonómica. 

Fase 1: Diseño del proyecto 

Fase 11: Recolección y análisis de datos 

Fase 111: Generación del producto (informe) - identificación de prioridades de 
conservación 

Delimitacióri del taxón objetivo 

Clasificación usada y por' qué 

Modo de selección de especimenes representativas 

Elección de hardware y software 

Estructura del archivo de la base de datos eco-geográficos y relaciones 

Discusión del"contenido de la base de datos 

Discusión de la ecologia del taxón objetivo 

Discusión de la frto-geografla, patrones de distribución, resumen de distribución 
(tabla) 

Cualquier variante taxonómica encontrada 

Usos actuales y potenciales 

Relación especies cultivadas con parientes silvestres 

Cualquier problema particular de identificación 

Actividades de conservación in situ y ex situ 

Amenaza de erosión genética 

Prioridades y estrategia propuesta para la conservación 

"Conspectus· eco-geográfico (en el anexo) 

Ejemplos de construcción de un "conspectus· (Vicia) 

Ecogeographic and Genetic Diversity 

El uso de diversidad eco-geográfica y genética como guía para una conservación 
genética vegetal 

Análisis multivariado de colecciones de 

Beta vulgaris, 

Brassica rapa, 

Cal/una vulgaris, 

Chamaemelum nobile y 



Trifolium repens I 
en rnu,;i;t,as ue pubiaciones naiuraies en Reino Unido con Popgene, TFPGA, NTSYS, 
EXCEL con GenAI ex_V 

GAP Analysis: a tool for effective genetic conservation assessment of 
agrobiodiversity 

Análisis de discrepancia en la conservación de la diversidad 

1. identificar y clasificar biodiversidad 

2. localizar áreas manejadas principalmente para biodiversidad 

3. identificar biodiversidad de áreas poco repre:sentadas 

4. definir prioridades para la conservación 

Ejemplo Vigna; pasos: 
,- - , 

1. Descripción del taxón y del área objetivo 

2. Evaluación de la diversidad natural (diversidad taxonómica; genética; 
ecogeográfica y evaluación de las amenazaf,) 

Muestrear una gran cantidad de plantas en muchas poblaciones cubriendo un 
rango ecogeográfico amplio 

3. Evaluación de estrategias de conservación en curso (in situ y ex situ) 

a. Técnicas de conservación in situ (reservas genéticas u on-farm) 

b. Conservación ex situ (www.ipgri.cgiar.org/germplasm/dbintro.htm) 

4. Definir prioridades para las acciones de conservación 

Conclusiones: 

1. Una estrategia de conservación se puede desarrollar en base a un análisis de 
discrepancia tradicional 

2. La cuantificación de la cobertura de las acciones de conservación a través de 
estudios en herbarios y accesiones de germoplasma junto con datos 
ecogeográficos. 

Genetic eros ion and genetic pollution 

Erosión genética y contaminación genética en parientes silvestres de cultivos (CWR) 

Definición de erosión genética: Reducción permanente en riqueza e igualdad de alelos 
locales comunes o pérdida de combinaciones de alelos en el tiempo y en un área 
definido 

Definición de contaminación genética 

Medición de erosión genética 

• en base a la erosión pasada 

• predecir erosión genética futura (modelo de cuantificación de la amenaza. 
General: distribución, sequra, inundaciones) 

Indicadores de contaminación genética: 

• introducción de diversidad genética ajena 



• un genoma con potenciales efectos perjudiciales 

• íUllna: a propósiio, natural, acculental 

Prioridad alta: taxón pariente de cultivos, raro; con diversidad genética única; 
restringido a hábitats amenazados; vulnerable debido a cambios en la agricultura 

Prioridad media: especies de recolección silvestres; restringido a localidades en las 
cercanias a ciudades y hábitats raros o restringidos; susceptible a desastres 
naturales 

Prioridad baja: no existente en áreas protegidas; no hay duplicados en conservación 
ex situ 

Planning plant genetic conservation 

La conservación de recursos genétiCOS vegetelles vincula la diversidad genética de 
, un.a planta con ,su uso o explotación humana 

Un modelo de conservación genética vegetal 

Ejemplos de legislación sobre la conservación de plantas internacionales 

El concepto de los "gene pools' 

Fuentes de información usadas para establecer el estatus actual de conservación 

Guia de colecciones de germoplasma 

Identificación de metas (objetivos, taxón y áreas a estudiar) 

Definición y ejemplos de estudios ec<rgeográficos 

Fase 1: Diseno del Proyecto (y cuadros dónde encontrar información .. ) 

Fase 11: Recolección de datos y análisis (listado de germoplasma conservado; estudio 
de información geográfica, ecológica y taxonómica publicada; colección de datos 
ec<rgeográficos; selección de ejemplares; verificación de datos; análisis de datos 
geográficos, ecológicos y taxonómicos: distribución de frecuencias, mapeo de 
datos eco-geográficos, aná,lisis multivariados) 

Fase 111: Producción: Base de datos ec<rgeográfico; conspectus, informe (y ejemplos) 

National PGR Strategy 1 CWR 
I 

Desarrollando una estrategia nacional de recursos genéticos vegetales: CWR 

Modelo para el desarrollo de estrategias nacionales de CWR (ver abajo) y descripción 
detallada 

Ejemplo de un plan de acción de CWR: Trifolium incarnatum ("long-headed clover") 

PGR Planning 

Planificando conservación genética vegetal (muy completo) 

Contiene también información dada en la publicación antepasada del mismo titulo 

uso socio-económico 

amenaza percibida (IUCN) 

distinción taxonómica y genética 



Distinción eco-geográfica 

¡.-nporiaru.;ia bioiógica 

Importancia cuHural (Cedro del Ubano) 

Costo relativo de la conservación 

Sustentabilidad de la conservación 

Legislación (ejemplos internacionales) 

Consideraciones éticas y estéticas 

Las prioridades de agencias de conservación 

Comisión del proyecto de conservación 

Estudios eco-geográficos 

Un modelo eco-geográfico (ver esquema abajo) - descripción muy detallada de cada 
fase (diseño del proyecto, .recolección y análisis de datos, produCción) 

Mapeo también en detalle 

Towards the Selection of Taxa tor Plant Genetic Conservation 

Hacia la selección de taxa para la conservación genética vegetal 

Factores a considerar cuando se prioriza un taxón para la conservación y discusión: 

estatus de conservación actual 

uso económico potencial 

amenaza de erosión genética 

distinción genética 

distribución eco-geográfica 

importancia biológica 

importancia cultural 

costo 

factibilidad y sustentabilidad 

legislación 

consideraciones éticas y estéticas 

prioridades de la agencia encargada de la conservación 

Cuadro: umbrales de categorfas de amenaza (ver tabla abajo) 

Intonne: St. Katherine Protectorate Management Plan Reference January 2003 

Introducción 

Evaluación y descripción de los lugares 

Priority Management issues, constraints and obligations 

Metas y objetivos del manejo 



I ~~¡~,:~p:::~r~:¡~ti:: ~::::"Yiél5 de manejo generaies para el protectorado de St Catherine I 
Herramientas y actividades de manejo 

Recursos de manejo 

3.3.3 Libros en formato digital 

Stalton S, Maxted N, Ford-Uoyd B, Kell S, Dudley N (2006): Food Stores - Using 
protected . areas to secure crop genetic diversity. WWF The Arguments for 
Protection Series (T'!mbién impreso) 

Maxted, N., Ford-L1oyd, B.v., Hawkes, J.G. (1997). Plant genetic conservation: the in situ 
approach. Chapman & Hall, 451 p. (el CD contiene los siguientes caprtulos): 

2. Complementary Conservation StrategiEIs 

3. Selection of target taxa 

4. Ecogeographic surveys 

5. Technical and political factors, constrail1ing reserve placements 

6. Plant population genetics 

7. Plant population ecology 

8. Reserve design 

9. Management and monitoring 

10. Locally base crop plant conservation 

11. Genetic conservation inforrnation management 

12. Estimation of genetic diversity 

13. Conserving the genetic resources of trees in situ 

14. Integrating plant and insect conservation 

15. Case study 1: The Ammiad Experimenl 

16. Case Study 2: In situ conservation of g'3netic diversity in Turkey 

17. Case study 3: Genetic conservation: a I"Ole for rice farrners 

18. Case study 4: Ethiopean in situ consen/ation 

19. Peruvian in situ conservation of Andeall crops 

20. Central Asian in situ conservation of wild relatives of cultivated plants 

21. Plant conservation in situ for disease re,sistance 

22. A practical model for in situ genetic conservation 

23. Towards the future 

References 



4. Et~TREV;STAS PERSOi~ALES CON El DR. NiGEL iviAXTEü 

11 de diciembre de 2006 

El Dr. Maxted quiso conocer mis intereses para confeccionar un CD con información 
relevante publicada y en vias de publicación. 

Se acordó el plan de trabajo. 

18 de diciembre de 2006 

Entrevista para aclarar dudas y preguntas sobre el material entregado. Para revisar un 
ejemplO de estudio eco-geográfico me prestó un libro: 

Maxted N.,P. Mabuza-Dlamini, H. Moss, S. Padulosi, A. Jarvis y L. Guarino (2004): 
An ecogéographic study'. African Vigna. IPGRI. Roma, Italia. 

Conversación sobre la s~uación en Chile. El Dr. Malcted recomienda: 

en el caso de la conservación de papa contactarse con el CID quienes tienen 
fondos para este objetivo 

buscar variedades locales antiguas, por ejemplo en vid, para comercializar el 
producto de estas variedades en forma exclusiva (le comenté que se está 
haciendo el caso del Merlot) 

Entrega de algunos software sobre análisis de datos en la conservación para revisar. 
Facilitó los siguientes: 

FloraMap (mapeo), disponible en Internet 

Arclnfo y ArcView (mapeo, muy bueno pero muy caro, revisar si hay en Chile) 

KCV MultiVariate Statistical Package (www.kovcomp.com) 

Density from Distances. A program for calculating animal and plant den sities using 
plotless and distance sampling method. PISCES Conservation L TD. 
(www.irchouse.demon.co.uk y pisces@ircl1Ouse.demon.co.uk) Me parece un 
programa adecuada para la evaluación de poblaciones naturals de especies 
medicinales silvetres 

ECOM. Ordination & clasification of biological and environmental data. 

Species Diversity & Richness 111 

Community Anaysis Package. A program to search for structur in ecological 
community data. 

Los tres últimos también de PISCES Conservlltion L TD. Son programas ecológicas 
enfocadas en la evaluación de comunidades. 

Entrega de categorias y criteria de especies amenazadas 
(www.iucnredlist.org/info/categories criteria2001) 



1_ .21 de. diCi~m~~e d~ 2006 ..... .. n • 

o:::rllfE:y" DE: ,n .. ,,,,,,,, ,"001" grupo ce IraDaJo ce panemes Silvestres ce CUltiVOS: 

Las 5 primeras ediciones de la revista "Crop wild re!lative" del European crop wild relative 
diversily assessment and conservation forum (www.pgrforum.org) 

1. Octubre de 2003 

• Introducción al PGR Forum 

• ¿Por qué los parientes silvestres de los cultivos (CWR) son importantes? 

• PGR Forum actividades. participantes y logo 

2. Julio de 2004 

• Manejo in situ racional de especies silvestres de Beta 

•. Manejo de poblaciones de CWR 

• PGR Forum wOrkshop 5: Evaluación de erosión y contaminación genética 

• La iniciativa de micro-reserva de plantas d'3 la comunidad de Valencia y su uso 
para conservar poblaCiones de CWR 

• Pistacia terebinthus monoica encontrado en Bulgaria . 

• Haciendo base de datos de especies interoperable: un taller avanzado 

3. Abril 2005 

• Monitoreando cambios evolutivos en árboles forestales: conceptos generales y un 
estudio de caso en el álamo europeo (POpU/IIS nigra) 

• Una iniciativa global para ·conservar CWR in situ 

• Distribución de Apium repens poblaciones en Hungaria 

• Metodologfas de evaluación de ero.sión y contaminación genética 

• Cambios en el manejo de pastizales y su efecto sobre la diversidad de plantas 

• Novel sewerage treatment Technologies: a new group of potential crop plants 
emerges to be conserved in situ 

• Variación genética en Brassicas silvestres en Inglaterra y Gales 

4. Julio 2005 

• Introducción al Sistema de información del PGR Forum CWR 

• Evaluación de amenaza y conservación de parientes silvestres de cultivo 

5. Octubre 2005 

• 1 st Intemacional Conference on CWR conservation and use 

• Establecimiento dellUCN/SSC CWR grupo de especialistas 

• Hacia una estrategia global para la conservación y ef uso de CWR 



• PGR Forum: un proyecto termina pero la mis,i6n continúa 

PGR Forum European Crop Wild Relative Diversity Assessment and Conservation Forum: 

Crop Wild Relative Case Studies 1 - 5: 

1. Ecotypic exploration and characterization trials to promote conservation of Amica 
montana L. in Northem Europe 

2. Lupinus hispanicus Boiss.& Reut. in the Iberian Peninsula: a crop wild relative 
traditionally harvested for fodder 

3. Linum dolomiticum Borbás a strictly protected wild relative of cultivated flax in 
Hungary 

4. Avena striyosa (Schreb.) in North-Westem Europe: a historical landrace without 
crop wild relatives?· 

5. The PGR Forum Crop Wild Relative Information System (CWRIS): information 
management for CWR iIIustrated with case studies 



Un modelo de conservación genética vegetal (adaptado de Maxted et al., 1997a). 

Diversidad genética vegetal 

• Selección del taxón objetivo 

• Comisión del proyecto 

• Inspección eco-geográfica I Misión preliminar de inspección 

Ex Situ 
(Ubicación, muestreo y traslado) 

almacenamiento de semilla 

• Objetivos de conservación 

• Exploración en terreno 

• Estrategias de conservación 

In Situ 
(Ubicación, caracterización y manejo) 

- reserva genética 
banco de germoplasma en terreno 
jardln botánico 

- on-farm 
- huertos caseros 

almacenamiento in vitro 
almacenamiento de polen 
almacenamiento de ADN / 

Productos de conservación 
(Semilla, plantas vivas y muertas, explantes in vitro, ADN, polen, datos) 

• Deposición y diseminación de productos conservados 
(Bancos de germoplasma, 

reservas, jardines botánicos, laboratorios de conservación, sistemas on-farm) 

• Caracterización I Evaluación 

Uso de recursos genéticos vegetales 
(Mejoramiento genético I biotecnologla I recreación) 

• Uso de productos 
(Nuevas variedades, nuevos cultivos, uso farmacéutico. investigación básica y aplicada, diversidad 

on-farm, contemplación ustética, etc.) 

Marcela Gonzalez E
Rectángulo



Un modelo esquemático de una inspección eco-geográfica (Maxted et al., 1995) 

FASE 1 DISEÑO DEL PROYECTO 

~ 
Identificación de pericia del taxón 

~ 
Selección de la taxonomía del taxón objetivo 

~ 
Delimitación del árt'a objetivo 

~ 
Identificación de colecciones del taxón 

. ~ 

Diseño y construcción de una estructura de base de datos ecogeográficos 

FASE 2 COLECCIÓN Y ANÁLISIS DE DATOS 

~ 
Listado de gennoplasma conservado 

~ 
Estudio de datos geográficos, ecológicos y taxonómicos existentes 

~ 
Recolección de datos ecogeográficos 

~ 
Selección de ejemplares representativos 

~ 
Verificación de datos 

~ 
Análisis de datos geográficos, ecológicos y taxonómicos 

FASE 3 PRODUCCION 

Análisis de datos 

Based~~onne 
ecogeográfica ecogeográfico ecogeográfico 

Identificación de prioridades de conservación 

Marcela Gonzalez E
Rectángulo

Marcela Gonzalez E
Rectángulo



Un Modelo para el desarrollo de estrategias nacionales de diversidad botánica en 
CWR 

Diversidad Botánica Nacional 

! 
Integración con planes 
de conservación 
intemacionales de 
ecosistemas, hábitat y 
especies 

~ Inventario Nacional CWR 

! 
Priorisación de CWR Taxa I Diversidad 

! 
Análisis Ecogeográfico y Genético de CWR Prioritarios 

! 
Identificación de amenazas para la diversidad de CWR 

! 
·s de discrepancia y establecimiento de· metas de conservación para CWR . ! . 
Desarrollo de Aplicaciones de Conservación CWR In Situ I Ex Situ 

/ '\. 
Identificar áreas protegidas 
nacionales claves de CWR 

Identificar CWR taxa poco repre­
sentadas en bancos de germoplasma 

1 
Implementar Reservas 

Nacionales CWR 
Implementar ex situ colección 
de CWR objetivos 

Uso tradicional, 
general y 
profesional 

/ 
Diversidad CWR Conservada 

Vrncular a 
conservación ex 
situ y duplicados 

Investigación 
y educación 



IUCN Criteria (ver "Gap Análisis, p.l0) 

Para ser listado en una categoría de la Lista Rojsl es necesario cumplir al menos uno de 
cinco cr~erios: 

A) Reducción de la población: descenso medido por un periodo de más de 10 años o 
tres generaciones 

B) Extensión del hábitat geográfico 
C) Tamaño de la población pequeño o en deSCEtnSO 
D) Población muy pequefla o restringida 
E) Análisis cuantitativo que muestre la probabilidad de extinción en los próximos 100 

aflos 

También en Libro "An ecogeographic study African Vigna", 2004, aparece evaluación de la 
vulnerabilidad en base a 7 criterios: 

• . Rareza·(N" de especimenes y accesiones en bancos de gemnoplasma de cada taxón 
en la base de datos ecogeográfico) 

• Rango de distribución (suma de los círculos alrededor de cada lugar de colección) 

• Representación global en colecciones ex situ (accesiones en bancos de 
gemnoplasma deben ser al menos el 10% de los especimenes en herbarios 
- cualquier especie con una propordón menor es vulnerable) 

• Cobertura geográfica de colecciones ex situ 

• Cobertura de colecciones ex situ 

• Utilidad 

• Evaluación de extinción 

Tabla 1. Umbrales de categories de amenaza, seglin Department of Environment (1996). 

Criterios Umbrales numéricos principales 

Crítico En peligro Vulnerable 

A. Deterioro rápido >80% por 10 años o 3 >50% por 10 años o 3 >50% por 20 años o 5 
generaciones generaciones generaciones 

B. Hábitat pequeño Presencia en <100 km2 Presencia en <5,000· Presencia en <20,000 
(fragmentado, en o área de ocupación km2 e, área de ocupación km2 o área de ocupación 
deterioro o fluctuando <10 km2 <500 km2 <2,000 km2 

C, Población pequeña <250 individuos <:1,500 individuos <10,000 individuos 
(en deterioro) maduros maduros maduros 

Dl, Población muy <50 individuos maduros <250 individuos maduros <1,000 individuos 
pequeña maduros 

D2. - - <100km2 0<5 
Hábitat muy pequeño ubicaciones 

E. Análisis de viabilidad Probabilidad de Probabilidad de extinción Probabilidad de extinción 
de la población no extinción >50% dentro >20% dentro de 20 años >10% dentro de 100 
favorable de 5 años años 



Informa sobre su participación en el taller "Assesilment for maximum sustainable yield of 
medicinal and aromatic plants (MAPs)" que se realizó en septiembre en el INA Vilm, 
Alemania, y las contribuciones más relevantes. Las exposiciones se encuentran en los sitios 
web de ISSC-MAP y Bundesamt filr Naturschutz y VI/WW.floraweb.de/map-pro. 

El Dr. Tremp participó por su vasta experiencia en el monitoreo de poblaciones naturales de 
diversas especies. Plantea que el trabajo con pobladones de plantas medicinales es como el 
estudio de cualquier otra especie, medicinal o no, y que no ve razón porqué limitar el tema a 
este grupo de especies. 

Destaca la labor de Jennifer Wong en el taller quien trabaja en los" Assessment Guidelines" 
que está etaborando'la FAO, 'Ios que saldrán muy probablemente durante el ano presente y 
que marcarán la pauta para todo el rubro. En e·1 anexo se adjunta un flujo de trabajo 
propuesto. 

También destaca el trabajo participativo de Anna Lawrence del Environmental Change 
Institute, Universidad de Oxford en India. En el anexo se adjunta la fotocopia entregada 
"Participatory science for sustainable forest harvesting", no disponible en el sitio web 
indicado. En el flujo destaca como parte central un diseño experimental riguroso para cada 
especie. 

Una contribución entretenida dio Maximilian Weigend de Berlin con varios ejemplos de la 
importancia de la taxonomia en la cadena de comercialización de las plantas medicinales. 

Para aprender sobre la evaluación y el monitoreo de poblaciones silvestres recomienda el 
libro: 

Elzinga, C.L., Salazar D.W., Willoughby J.W., Gibbs J.P. 2001. Monitoring Plant and 
Animal Populations. Oxford: Blackwell Science disponible en Amazon 

Tambien: Handbook of Biodiversity Methods de los editores D. HiII, M. Fasham y G. Tucker 
(aunque estos temas también se tratan e el primer libro) 

Finalmente, conversamos sobre algunos casos concretos de especies medicinales de 
recolección silvestre en Chile, en primer lugar el caso de bailahuén. 

Dice que es fundamental tener datos exactos sobre las poblaciones. Si sospechamos que 
existan poblaciones no conocidas recomienda trabajar con el sistema de información 
geográfica. Hay que observar en terreno las caract'9risticas de los sitios donde las especies 
se desarrollan y propagan naturalmente para conocer los factores limitantes. Luego esta 
información (datos climáticos, edáficos, altura, expOSición, etc.) se puede mapear y encontrar 
posibles sitios donde la especie encuentra las condiciones para su desarrollo. Hay que 
verificar en terreno si la especie se encuentra en estos lugares. 

También destaca que para elaborar guias de recolección hay que diferenciar entre las 
poblaciones. Poblaciones que se encuentran en un rejuvenecimiento constante podrian 
intervenirse en mayor grado que poblaciones que no tienen las condiciones para propagarse 
efectivamente. Propagación efectiva es cuando las plantas de una especie se propagan y 



también forman plantas adultas. Dice que algunas poblaciones sólo se propagan cada 20 o 
más años cuando las condiciones e~tÁn d::lt:t~s par8 que !es plantas germ!nad3~ ce 
establezcan y formen plantas adultas. Estos ciclos largos son bien frecuentes en arbustos o 
árboles, sobre todo en condiciones semi-áridas (cuenta de su experiencia con algunos 
estudios en España y compartimos también nuestra experiencia en orquídeas silvestres­
cuenta de errores frecuentes en le monitoreo de especies raras en la zona). Estas 
poblaciones deben intervenirse con menor frecuencia. 

Otra recomendación podría ser que se recolecte en un área más grande o que algunas 
poblaciones simplemente no deben cosecharse. 

Para diseñar una estrategia de conservación es importante especificar los factores de peligro 
para cada especie y población. 

Para el caso de bailahuén propone estudiar y elaborar estrategias de producción sustentable 
primero para una' sola especie para desarrollar un modelo el cual se pOdrá aplicar 
posteriormente a otras especies: 

Dice que un monitoreo no necesariamente hay que hacer en el tiempo, sino se pueden hacer 
conclusiones al estudiar y evaluar bien diferentes poblaciones al mismo tiempo. Muchos 
proyectos tienen el financiamiento limitado, por eSe) propone diseñar estudios más baratos 
con una buena prepa"ración, los cuales siempre encontrarán financiamiento. 

También cuenta de experiencias muy pos~ivas en trabajos donde participan eco-sicólogos 
(ejemplo Arnica en Romania). 

El Dr. Tremp ofrece su ayuda en caso de cualquier duda a través del correo electrónico. 

Conclusiones: 

contactar especialistas en GIS (geographic information system) en la Universidad de 
Talca o en otras instituciones en Chile (p.ej. GONAMA) 
comprar y estudiar el libro de Elzinga sobre principios de mon~oreo 
determinar las condiciones ambientales en las cuales se desarrolla Haplopappus 
taeda 
seguir con los ensayos de producción sustentable 



En entrevista con el Dr. Ernst Schneider se entregaron varios documentos relacionados con 
las plantas medicinales en formato digital (ver abajo) 

Elaboró una presentación sobre el estudio de las poblaciones naturales de Iberis en Europa, 
proyecto en el cual está trabajando. 

Novedades en instancias y personas relacionadas con las plantas medicinales y el majeno 
de los recursos genéticos: 

Congreso CWR en Sicilia 
Grupo MAP en IPGRI (E. Schneider fue inicialmente miembro representando 

. AlemanIa)' . . . . 
En el ZAG, Quedlinburg (Alemania) se jubiló Dr. Pank. Su sucesor es Dr. Marthe. 
Trabajo en Umbeliferas; mientras que la colE!cción ex situ de cebada se encuentra en 
Gatersleben, Alemania y la de Leguminosas europeas en Austria 
Dr. Netzadal, geobotánica 
Los indicadores de factores ecológicos rEcological Fact Sheets") se publicaron por 
primera vez por Heinz Ellenberg en "Scripta Geobotariica IX" 
Jolija Radusiene, Lituania; importante referente en trabajo banco germoplasma de 
plantas medicinales 
Taller "Assessing the sustainable yield in medicinal and aromatic plant collection", 
realizado en la Isla de Vilm, Alemania .del 14 al 17 de septiembre de 2006. Se adjunta 
todo el material en formato digijal. Destaca la presentación de J. Wong, Inglaterra, 
junto con el Profesor Klein, Alemania, quien trabaja en una propuesta para FAO de 
productos forestales no madereros. También menciona el trabajo de Moerman: 
etonobotánica nativa de América. 
También destaca la labor de Dr. Uwe Schippmann (entrevista personal abajo) 

Se discutió la sijuación sobre el, bailahuén. Cabe mencionar que el Dr. Schneider ha 
elaborado un estudio de mercado de esta especie en el mercado alemán. En 
conversaciones con los principales investigadores, empresas fitofarmacéuticas y brokers se 
encontró con respuestas vagas de parte de Matthias Lorenz, de las cuales pudo concluir que 
bailahuén se está utilizando en grandes cantidades por algún compuesto qulmico 
interesante. El hecho que las grandes cantidades de bailahuén que se están exportando se 
colectan en áreas donde habita Haplopappus taeda le hizo sobreponer el especto qulmico 
con patentes. Llama la atención la similijud de la estructura de diosmetina y 3-
acetoxyflavona. El primer compuesto es buscado por la industria cosmética y el segundo se 
encuentra en H. taeda. Esta similijud coincide con la alta demanda de esta especie, 
recolectado en su hábijat natural y exportado a Alemania. 

Se conversó sobre los siguientes puntos para una iniciativa de prodUCCión sustentable, p.ej. 
en bailahuén (muchas coincidencia con nuestros puntos de vista y con las entrevistas que he 
tendido anteriormente con Nigel Maxted y Horst Tremp) 

• Análisis de discrepancia de mapas de distribución y mapas con los lugares de 
presencia 

• Perfil ecol6gico de la especie 
• Indicadores de factores ecológicos 
• Calidad (p.ej. mapa fitoqulmica) 
• Factores que influyen en la distribución, p.ej. competencia 



• Dinámica de poblaciones (sustentabilidad) 
• Áreas de observación perm::Jnf¿lnfe (p.ej_ en cooperación ::o~ CONAF} 
• Calidad y variabilidad en el tiempo 
• Cooperación con los lugareños (aspecto socio-económico) 
• Zonas de protección (conservación in situ) 
• Formación e instrucción de recolectores (preparación manual y pósteres) 
• Marco legal y realización administrativa 
• Conservación ex situ del recurso (banco de germoplasma con descripción exacta de 

acuerdo a las normas IPGRI) 
• Domesticación 
• Cultivo en caso de un aumento de la demanda 

Material entregado: 

1. Present~ción y <!iscusión. sobre cómo evaluar las poblaciones silvestres de plantas 
medicinales, con mira a bailahuén 

2. Puntos de discusión sobre le caso bailahuén; Listados elaborado por el Dr. Schneider 
para nuestra entrevista. Incluye las siguientes recomendaciones citadas arriba 

3. Comparación estructural del compuesto "diosmetina" con 3-acetoxyflavone encontrado 
en Haplopappus taeda . 

4. CD con material diverso con las siguientes carpetas o archivos: 

4.1 Vilm 2006 
Taller "Assessing the sustainable yield in medicinal and aromatic plant collection", 
realizado en la Isla de Vilm, Alemania del 14 al 17 de septiembre de 2006 

Conferencias 
Abstracts 
Bibliografía sobre métodos de evalu.,ción de recursos vegetales de productos 
forestales no madereros enfocado· a plantas medicinales y aromáticas 
preparado por Uwe Schippmann y Dagmar lange 
Participantes 
Programa 

4.2 CWR-PGR Forum (ver punto 8) 
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productos forestales no madereros. Experiencia y principios biométricos 
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o Population management 
o Genetic erosion and pollution assessment 
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PGR Forum publications 
Welcome to CWRIS: the PGR Forum Crop Wild Relative Information System 
PGR Forum meetings 
First Intemational Conference on Crop Wild Relative Conservation and Use 
Web links 

8. Informe del grupo de trabajo Plantas Medicinales y Aromáticas del IPGRI, septiembre de 
2002 en Slovenia 

9. Revista "Medicinal Plan! Conservation", Volume 12, Newsletler of the Medicinal Plant 
Specialist Group ofthe IUCN Species Survival Commision 

10. Publicación de E. Schneider sobre Iberis am3ra en "Zeitschrift für Phytotherapie" 2/06 



El Dr. Schippmann fue el organizador del Taller "Assessing the sustainable yield in medicinal 
and aromatic plant collection", realizado en la Isla de Vilm, Alemania del 14 al 17 de 
septiembre de 2006. 

Las publicaciones y conclusiones todavfa no estén listas. Estaban a cargo de la colega 
Dagmar Lange quien no ha tenido tiempo y a quien responsabiliz6 por el hecho que el taller 
podría haber tenido mucho mejores resultados con una mejor preparaci6n. 

Coinicidi6 con las otras personas antes entrevistad¡~s en calificar la contribuci6n de Jennifer 
Wong· "Non-timber forést· products" (FAO) como la más importante del taller por la 
elaboraci6n de manuales met6dicos para poder evaluar estadfsticamente (ver en material 
entregado por E. Schneider). 

Otra contribuci6n importante es de Mary Stockdale: "Steps to sustainable and community­
based NTFP management" (2005). 

Destaca también el trabajO de Tamara Ticktin; 

Anthony Cunningham: Applied Ethnobotany, 2001; 

Elzinga et al.: Measuring & Monitoring Plant Populations (ver también recomendaci6n de Dr. 
Tremp). 

Finalmente, me propuso pUblicar un trabajo sobre lE! Mercado de bailahuén en la revista que 
edija: Medicinal Plant Conservation. 

Conversamos sobre el funcionamiento del grupo plantas medicinales que él coordina. Me 
muestra las instalaciones, me presenta a sus colaboradores, me muestra la colecci6n de 
hierbas. 

Propone que yo integre el grupo de especialistas de plantas medicinales de IUCN-WWF. 

Material entregado: 

Un paquete de libros, monograflas, revistas y otro material de interés se enviarán por 
correo 
CD: Taller Vilm (ya incluido en el material entregado por Dr. Schneider) 



El Dr. Parzies está trabajando en la conservación in situ de Sorghum en África. Están, entre 
otros, estudiando la variabilidad genética mediante marcadores moleculares y morfológicos. 

Los bancos de germoplasma que tienen las "col'e-collections" (bancos de germoplasma 
especializados en una o varias especies) deben entregar el material. Se busca el uso de 
este material conservado, por ejemplo en conservación on-farm. 

Se agrupan los genotipos en cluster, los que se siembran en terreno para su caracterización. 
Esto a la vez hace que el material se puede utilizar en programas de mejoramiento genético. 

En los proyectos en África'están realizando intercambio de material genético, pOlinización 
cruzada del material y cultivo de tipos silvestres. 

El material genético se está conservando en jardines botánicos y por otra parte se le entrega 
a agricultores y lugareilos. 

Como iniciativas muy interesantes ve las mezcl~ls de diferentes genotipos, las que se 
entregan a agricultores de diferentes localidades, donde se espera que por selección natural 
se desarrollen tipos o mezclas adaptadas de una variación genética interesante. 

En cuanto al tema de conservación de plantas medicinales nativas se conversa lo siguiente: 
con la estadla con Nigel Maxted de la Univerity of Birmingham en Inglaterra ya se ha 
visto y entregado material importante para entender de la conservación in s~u y on­
farm 
para especies especificas y su protección recomienda comunicarse con CONAMA 
quienes están responsables de aplicar la Convención Biológica de Diversidad (CBD) 
hay que estudiar y asesorarse bien para los casos en que aplicaría el "access & 
benefit-sharing" 
además se puede conseguir información importante en Kew Gardens, tal vez también 
tengan material (semillas) 
hay que colectar semillas y entregarlas, en las condiciones que estén, a bancos de 
germoplasma 
los lugares de colección deben registrarse (GPS) 
por otra parte considera importante revisar los IPGRI-Newsletters. 
Propone enviar un manuscrito para pUblicación sobre temas de domesticación, 
cultivo, censos y monitoreo, conservación in situ y ex situ y una propuesta de 
estrategia de conservación. 
Da el dato de la Biselen-Stiftung (www.eiselen-stiftung.de) quienes financian estad las 
de tesistas 
Un tesista pOdrla trabajar en el mapeo 
Menciona como softwares para mapeo una de FAO, ArcView o Artemio. Ver en 
www.maproom.psu.edu/dcv (dig~1 chart ofthe World layer) 

El Dr. Parzies se toma el tiempo de mostrarme las instalaciones e invemaderos. Su 
permanencia en la Universidad de Hohenheim no está asegurada, ya que es asistente de un 
profesor quien está por jubilarse. 

Entrega de material: avance en la Convention on Biological Diversity (sacado del Intemet 
www.biodiv.org/world/map.aspx) 



En una entrevista el Dr. Weber presenta su área de trabajo. Están trabajando en los efectos 
farmacológicos de lúpulo. Se pretende incorporar un gen de la vid que corresponde a la 
síntesis del enzima resveratol, una flavona, con efectos anti-fúngicos y anti-virales. 

En un proyecto de la EU están estudiando la biodiversidad del manzano. 

También están trabajando en patrones de manzano para aumentar la resistencia a 
enfermedades bacteriales vía transgenia. 

Otro trabajo es 'en éo¡'jUlito' eón una universidad en costa Rica, estudiando Papaya. Hay un 
convenio para el ámbito de docencia, el que se pretende ampliar a Chile, Universidad de 
Talca. 

Están también haciendo inducción de haploides en maíz. Cultivos de células, genética 
molecular, transferencia de genes. 

Para el tema del mejoramiento de orquídeas da el dato de Or. Carlina Constabel, Alemana, 
quien trabaja en Canadá con orquídeas de climas templadas. Propaga orquídeas terrestres 
in vitro para su posterior comercialización. Contacto: carolina.constabel@planteck.com, fono 
+ 1-450-5896162. 



Anexo 1: 

Curso Conservación in situ, Universidad de Birmingham, Inglaterra, Handouts 

Marcela Gonzalez E
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SCHOOL OF BIOLOGICAL SCIENCES 

CONSERVATION AND UTILISATION OF 
PLANT GENETIC RESOURCES 

Introduction to In Situ Conservation 
2006 /2007 - Nigel Maxted 

Publications 

Given, D., 1995. Principies and practice of plant conservation. Chapman & Hall, London. 

Iriondo, J., Maxted, N., et al. (20ot1). Genetic reserve management guidelines. Technical Bulletin 
Series. IPGRI, Rome. ~(o,,'" ~ M\"r -~<:...........-f - ......-~'¡ 

- - - ,. . . 
Maunder, M., Clubb, C., Hankemer, C. and Graves, M., (2002). Tropical Plant Conservation: 

Perspective and Practice. Royal Botanic Gardens, Kew. 

Maxted, N., Ford-Lloyd, B.V. & Hawkes, J.G., (1997). Plant genetic conservation: the in situ 
approach. Chapman & Hall. pp. 451. 

Tuxill, J. and Nabhan, G., (1998). Plants and pratected areas: a guide to il! si/u management. 
People and Plants Conservation Manual 3. Stanley Thomes Ltd., Cheltenham. 

(-+<s<.....Jl ~.,...,. ....... ,,-) 

Definitions 

Article 2 of the Convention on Biological Diversity 

/" Situ Intro 

"In situ conservation means the conservation of ecosystems and natural habitats 
and ilie maintenance and recovery of viable populations of species in their natural 
surroundings and, in the case of domesticates or cultivated species, in the 
surroundings where they have developed their distinctive properties." 
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6.1.3 Site Size, Number, Distribution and Design Sites should be large enough to 
contain at least (1,000-)5,000-10,000 individuals of each target species to 

1 prevent natural or anthropogenic catastrophes causing severe genetic drift or 
population inviability. Sites should be selected to maximise environmental 
heterogeneity. Each reserve site should be surrounded by a buffer zone of the 
same vegetation type, where experiments on management regimes might be 
conducted and visits by the public allowed, under supervision. 

6.1.4 Taxon and Reserve Sustainability Establishing and managing an in situ 
genetic reserve is resource expensive and therefore both the taxon and reserve 
must be sustainable over an extended period of time or the investment will be 
forfeit. 

6.1.5 FOl'll1ulation of the Management Plan The reserve site will have been 
, selected ,because it contains abundant and hopefully genetically diverse 
populations of the target taxon. Therefore, the frrst step in formulating the 
management plan is to observe the biotic and abiotic qualities and interactions at 
the site. Once these ecological dynamics within the reserve are known and 
understood, a management plan that incorporates these points, at least as they 
relate to the target taxon, can be proposed, 

6.2 Reserve Management and Monitoring 

6.2.1 Initiation of Reserve Management Plan It is unlikely that any management 
plan will be wholly appropriate when frrst applied; it will require detailed 
monitoring of target and associated taxa and experimentation with the 
management plan before a more stable plan can be used. The plan may 
encompass several management regimes (a range of grazing practices, tree­
felling, burning etc.) within the reserve. 

6.2.2 Reserve Monitoring Each site should be monitored systematically at a set time 
interval and the results fed back in an iterative manner to enhance the evolving 
management regirnes. The monitoring will take the form of measures of taxon 
number, diversity and density as measured in permanent transects, quadrats etc. 

6.3 Reserve Utilisation 

6.3.1 Traditional, General and Professional Utilisation Humans should conserve 
because they wish to utilise and it is necessary to make an explicit link between 
the material cÓnserved and that currently or potentially utilised ex situ by 
humankind. There are three basic user cornmunities: traditional, general and 
professional. 

6.3.2 Linkage to Ex Situ Conservation, Duplication, Research and Education 
There is a need to form links with ex situ conserved material to ensure utilisation 
but also as a form of safety duplication. The reserve forrns a natural platformfor 
ecological and genetic research, as well as providing educational opportunities 

In SWI [nITO NigJ:[ Maxled -06112/2006 



A Methodology for Genetic Reserve Conservation 

Phase 1 

Phase 2 

Phase 3 

J'I Suu Intro 

Reserve Planning and Establishment 
Site Assessments 

~ 
Assessment of Local Socio-economic and Political Factors 

~ 
Reserve Design 

~ 
Taxon and Reserve Sustainability 

~ 
Formulation of the Management Plan 

Reserve Management and Monitoring 

Initiation of Reserve Management Plan 

~ 
Reserve Monitoring 

~ 
Community Inter-relationships 

Reserve Utilisation 
Traditional, General and Professional Utilisation 

~ 
Linkage to Ex Situ Conservatian, Research, Duplication and Educatíon 

7 Nlgel Maxted -0611212006 



Definitions 
• ~~tic Reserve Conserv~tion· the location, management 

and monltorlng o, genetlc dlverslty In natural wlld 
populations wlthln deftned afeas deslgnated for active, long­
teim conservation. 

• On-Farm ConselYiltion - the su5talnable management of 
genetlt diverslty of locally develoDed tradltlon;i¡ uop 
varletles wlth assoclated wlld and weedr. specles or furms 
by farmers wlthin b'adltlonal agrlculbJra, hOJUcultural or 
agri-sltvlculb.ual cultlvatlon systerns. 

• HDme Gardens - The 5ustalnable management of genetic 
dlverslty of locally developed, tradltlona! trap varleties by 
householders wlthln domestlc cultivatlon systelTl5. 

Genetlc Reserve Conservation 

~_- .. , ... ~"". ___ ... _ ... -, 
....... ,,-.. 

......... , ........ _, , .. = .. ~ .. ~.r~:.: .... ----­_ .... _--, --, -"-......... 1... .. -' -"'-._---'-, '-.. ~"'C--... _,_. __ 

Project Commission 

• Clear, conclse conservation statement 
establishing 

- Which species 

- Why these species 

- Where ln general terms the species are te be 
conserved 

Active / Passive 

• A distinction can be made between 

- 'acbve' 

- 'passlve' 

• in sltu conservatlon 

Selection of Target Taxa 

• Whlch species need to be protected 

• Which need conservation In a genetic 
reserves 

• Ideally there should be more !han one 
chosen species In each reserve. 

Ecogeographic Survey I 
PreliminarV Survey Mission 

• Obtaln baslc informatlon for the planning of effectlve 
conservatlon. 

• Survey the dlsb1butlon of taxonomlc and genetlc 
dlverslty, ecologlcal requlremen13 and the reproductive 
blology of the chosen specles over 113 entJre geographlc 
range. 

• Where IIttte ecogeographlc datll are available a 
pre/lrnlnary course grld survey mlsslon te coUate the 
necessary background blologlcal data on the spedes 
may be requlred. 
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Taxon and Reserve 
Sustainability 

• Expensive so must be sustainable 

• laxan sultab1le?1l!' 

• Slte sultable? 

Formulation of the 
Management Plan 

• SIte: selected because has abundant and hopefully 
genetically dlverse populatlons of the target taxon. 

• Observe the blotic and ab/otie qualitles and Interactions 
at ttle site 

• Once these ecologlcal dynamics wtttlln the reserve are 
known and understood, a management plan that 
incorporates these polnts, at least as they relate to the 
tJrget taxon, can be proposed. 

Reserve Monitoring 

• Monltored systematically 
- Set time ¡nterval 
- Feed back loop te slte management regimes. 

• Monltoring Involves 
measures of taxon 
number, diverslty and 
density as measured In 
permanent transects, 
quadrals etc. 

IUCN (1993) Definition of a viable 
population 

• Maintains ils gene~c diversity 

• Maintains ils potentlal for evolutionary 
adapta~on 

• Minimum risk of extinctlon 

Initiation of Reserve 
Management Plan 

• Experimental introduction 

• Revision based on monitoring of target 
and associated taxa 

• Plan may encompass several management 
regimes (a range of grazing practices, 
tree-felling, burnlng etc.) wlthin the 
reserve. 

Traditional, General and 
Professional Utilisation 

• Make an explicit link between the material 
conserved and that currently or potentlally 
utilised ex sltu by humanklnd 

• Three baslc user communltles: 
- Tradltional 
- General 
- Professlonal 

4 
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l'I\JVf.RSTT"r.r 
R1RMr:-.;CiHAM 

Nigel Maxted and Maria Scholten 

What is biodiversity 

Diversity 

-Genes 

- Species 
- Ecosystems 

Threat to plants 

15.000 93 
13.025 212 

980 908 
199,350 9.538 
59,300 1.150 

Subtoül 287.655 11,901 

www,redlist.org 

80 
13. 
306 

7,086 
779 

8'90 

UKlvr.nsrnN 
B1RMlrWaIAM 

0,53% ... " 
'" "" "" "" '" 74% 

'" ,,% 
3% ,,% 

t!,.., 1\ 'F.RS ITr r.r 
nrR\~II'\GHA/Il 

Session Objectives 

o Meel largets I 9081s of CSD. IT. 
GSPC, EPCS and CSO 2010 largal 

o Example 01 UK Natlonal Landrace 
Inventory 

o Malhodology lor creallon 01 
Natlonallandrace Inventory 

o European landrace Invanlory 

Threats to Biodiversity 
D Glooal waallh 01 blodlvlrslty: 

- 250-300,000 planl 'PICles (WCMC, 2005) 

UNIVF.RSITI'flf 
RIRM.r\GHAM 

D Plant cIworsily 15 bel'lg &rodad by Ihe caruless ICtlonS 01 
, humana 

- EICtWlclion 
- Genatlc erosion 
- Genetlc pollutlon 

D lnvnecJlate cauSGa 
- Envlronrnental dlSlurbance or chlflll',loss 
- Ove .... uploltatlon 
- Competlt'OI'I lrom ,.otlc .pecles 
- Elc, tJN'\'F.RSfT'r1'lI 

RIR\III'\GII.\M 

But the most severe tbreat is to 
o LANORACES 

e"'" - w • .,.... 10 IduI'OW many IIf'd._ 01 "adtloral'llIJ.uvld 
VIIIIrIla 1'" 
Lerdracl maloIaI,... .. lmo.t.rw.ys oI!Ia. an:;! thllr nurnI:III b 
dvoIrdI"II..ch YI'I' 

~'i'.::~~:!.~~rc::;'=.~~,yilldst .. 
- Seed eompanes, bl'lIders and govemnent IOln::Ia a .. ~11 
~oting modem cuIivaIJ 

- In most counIrIn no IgII'Cy ha drect IlIpOr.Ib/'ty lor lI'IIIiI" 
cans_sllon 

- No CCM.rIry ha sn 1n.1ltOIy 01111.-111" llro..:. 

D Un .... acUonIs lakenimmldiatel1 Ita, Icm ".CO¡jjOUll aro:;! compIII" 
IIxlln::Uon Is Ihtllri( poaslble con:lusIon. 

trKl\'F.RSln rv 
DIR~IINGH.\M 
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UK Landrace Database Structure 
Reld Number of record s: 67 

Crop name 

Genus/species/subspecies/citation 

Accepted name 

UKuse 

Location 

Number of farmers 

Esbmated area 

Vegetable Heirloom Vars. 

UNIV¡::RSITynr 
mRXtlf'GH,\M 

Cereal cultivars maintained as landraces 

VARlET1ES USERS USE REGIt.CE AREAGFOWN - ,," .... ~ ~,,," l00heClares 
Mari! Wklgeon 80-110 IhaU:h.~ro;I rna,.,org¡ollC 8(;.90lomaly. 
E_ , _.~ •• -"", - •• ........ - ..... ",.", '00_ 
S .... rwhu1 ,- COI"NIIl'Coonal '"~ ...... " .... ... ,-"'" 350-400acres 
SQM , 

''''~ -"",,, ~,-
R¡,~RNoI , ''''', 1ow-nlll'Oglln 2S.3actft ...... "'" , Il'8lch ... ~"""" ,,-
-'"" ,- 1Dw .... "'II"n ,,-
""~. '''''' lDw.nI"'II"n .-.... IhI1ch 1Dw· ... rcoen 20.:1" 

1'1\!\'F.RSln-or 
tIIrU·¡If'\GHAM 

UK Landrace Database 
.'~ . . . " ----. " ~:" , _. , =-== §- ~-ª :F ¡[~ =- ::::-

11 

, r- ~ , ~ f :: = 

t 
:: =-

~~ - ª=.-:- ~--~- ¡ 
;;: ?= E?:::"'_ 

!~ 
, 
~= 

:-- =-
~ 

I ª'- g 
1::: .- :-.;;: :: :::. 

~- ::: 
, 

~ lE , ~~--== . ,~~, o" 
, .. ~1~d' '" :5 ¡~~ 

....,...""."".~I-
I_....,..I ___ J __ ~=~- _u_ 

Forage Landraces 

ICe .. Whlle W.kl CIovcr 
(T,'¡oI/u ... reP<"II) 

Ken: 1 .. ,11",,",,,,, (ÚJ/,,,,,, perro"",) 

Scottish landrac~s 

e ImaI~ brlslle, unr;ty, 11119 Qr grey oal 

ópIoid oal (Avenaltlfgosa Schreb) 
.... OOlyculUvltecl unIIl19\h cenlury 

o Bere barley 6-ro~ barley 
WidolyculllYaled untll19'> cenluy 

PIIsl uses. tunan 1000 and whisky 
no clagnoslk:$, no eeo¡¡eograpllc 'II.dy 
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Nationallandrace inventory methodology 

Dehnl\JOn oIlandlnc:es 

2. What eonSlltUt8S landracl cllvGr$lly? 
a NDmonclalural 
b Recl gllOetlC dlvarsity 

Scope oI..,venlory .. whICh crops? 
a. Major riele! crops 
b. Foragas 
c:. Frurt 
d. Medicinal apeclea 

W~d hll/VOstod IIpeclas? 

Seale 01 c:ultrvahon • whallevel 01 CUllNatloo? 
a Commerclal atoo, . 
b. Single larmlr 1.11'\IVF.R.'\ITynf 
c. Homo'gard,n?· , IHR:'t1H\G1HM 

National landrace inventoty methodology 
Oalín~ion oIlandraces' 

2. Whal cOIlslílu!8slnndrace dlVorslty? 
a. Nomenclatura! 
b. Real ganelle dlverslty 

Scope o/InventO!)'. whlch craps? 
a. Majar held CIOpS 
b Foragos 
c. Frull 
d. Medicinal spocles 
l. 'MIel hwvested ¡pactes? 

Scale 01 cuttrvatlOl'l • what lavel 01 c:utllYidlon? 
a. CommG1Clal &lonG 
b. SIngle larmar 

Heme gardon? 
1.!f'\[\'F,RSITYor 
nlR\III\'C;f/AI\.I 

National landrace inventory methodology 

5. Collate available information into web 
anabled database (e.g. http://grfa.org.ukO 

6. Match in situ landrace diversity against ex 
situ conservad landrace dlversity 

7. Stimutate use 01 landraces (breeding, niche 
promotion, identlfy perverse incentives, 
positive incentives, etc.) 

¡·t\I\'r.RSITVl'lr 
ruR:\llr\GHi\fI.l 

Land race definitions 
o Concept clanhcatlon: wt¡at are UK land racaa? 

- Historical Ongltl 
- He¡erogenlllty 
- Loc81 adaptatlon 
- Orstlnct Identlty 
- Lack of lorm81 crop Imp rovemant 
- Tradlllonallarmlng systema 
- Farmar lIed saving 

o WOrWng d,III'l~I!!!l: "a IllI'Idfacels a dynamlc poputallon(al of a 
C\llIlVatad plant Iha! has hlstoriea! orlgln, dlStlnClldontlty and lacks 
lormaI ctOp Improvemant. as _11 as oflan boing genellc81ly dlvarsa, 
locarly adaptad and assocl2llad Wllh tl'lldltlonallamung aysl8ml" 

Gamacho Vdla e' al. (2006) 

Ur\I\'F.RSITI'flf 
nlR~fl/'\GIIAM 

Nationallandrace inventory methodology 

• CoIab(ln O, 1II,n<hee dverslty 

& "'" dt.pcA't(ln-origlnol_~COI'O..-..d 1110-" barb, IlIkllII"barI<a, b<I • ..: 

..-.* 
&perI--'- - gII1lI Dar*$, fIIIloraIlHl1ng CMIIIJ, lesMICh l'1li."", II\1c ...... 1 ext_iD" 
dMsiD .. , ,.....,' t<i0l •• gro.t:tnll1IIlisldata Irá athlr protllS$iInIb 

~~.~ irMlWd 1tI • ..,p-odu:Ilon, br....ov, mIIIn;¡,~e. 
~ 1IIn1ln-1'ocIldng rlMltws OII1sIOllcllM.II<n, _..cI\ ,.,."".. ~ Irá 

~-
t>t.y.-.-·Itdrw!I~-gII-.blrb,_lIIrtIIql."alrlf. __ ............. 
OtrdaJlixtm_. ~tnllIIIIlSlics,l~ EU Ccnwnon ~ l(Ir~atII 
~ ..... ___ (EU 2OO3I1r1f b) lid lJ( Nltogrel Us! 20tD ¡OEFRA lrIf PVR:) a:m~ 

F_,,*,-.~ .... ~lrdIrfldltuYoo.Qh....,~ •• lIIldIsln 
1Im'er.I' mag¡IDfIIIS 1"" 1DcII_ lItd "hdlrWl ~ __ ICI. o..at ........ 
...." by .... Of ...-tI"" 1'1 ......... c:cra.aMl by phgnt 01111 l*IOfl 

(1t\1\'F'RSITYrlf 
nm~IIr\(;II.\M 

European Funded Projects 

o ;~~~IIII~E~~~a~CQ:7~~~~~~as In Siw InvanlOlY) lo be 

- To Jnvenfory EIII'ops81I crop wld '.all .... s (CWR) Bndcroplandracs 
(LR) In 811u mOlJll:ss and makalha InformallOll lIvallable viII B 
dQclJnltallsl1d, psm¡snsnt lInd wdtJly BecswblB web-basfld 
mformallon syslsm 

o ONFARMSAFE (On-ferm "'eguard al planl genallc resoureos) 
BubmRled undllf EC 87CV2004 call 2 
- To SUSllJln tJnd promets ",,·18rm canSBfVllllon of LAs fhrough use 

whBrfl thfli, cUfffmlllnd potsnlllll IIBltHlls grlJlJfS$1 in Europe. ' 
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Reserve Size 

• Slze Is often dictated by' the relatlve concentratlon of 
people and the sultablhty of the land for human 
exploilation. 

• GreenJand Natlonal Park - 7000,000 Km2 of trozen land 
mass Bako Nabonal Park· Malaysia set on nutrlent­
deflclent soJls 

• Largest 15 reserves In USA al! on agrlculturally marginal 
areas 

• Unllkely to be a natural carretation between marginal 
agrlculbJralland and the dlstrfbutlon of specles worthy of 
conservatlon 

SLOSS debate 

• Single Large Or Several Small 

• Far example is It better to have on large reserve 
of 15,000 ha or a network of five each of 3,000 
ha? 

• Large reserves - advantages and disadvantages 

• Netwark of smaUer reserves - advantages and 
dlsadvantages 

Optimal Number and Size 

• Depends on the characteristics of the target 
species i.e. breeding system, natural 
distribution, etc. 

• Ideal - A number of reserves, located in 
different segments of the distribution area of 
the target species 

• Size is frequently not the question! 

Reserve Size 

Size is commonly related to theories of 
Island Biogeography and relatlve rates of 
colonization and extinction per unit area 

colonization = extinction per unit area 

Relative advantages of Single 
Large and Several Small Reserves 
~_. ......... [1,'''''" ___ 
,'o 
s,oP" m,.el>«lf"' ... ~""lyd, ...... ~"hl~", ....... .oII,....cI" .... m,.nodcd,redlccl 010'.""1 af ... ldeI, d,,~oboIod 're<"'" 

e.'''' .. n,._n 'rec'" .. 01 roruIoI,,,,, 
01' .... "" In.", .... 1'~)'I'oaI ''''1'"''' 01 I>COI)'Il<ml""r ........ _.d' .... )"I<",¡ 

... ~ lo< Ioov..lcno", '1"'<'''' l.' ~_l """"¡ ...... • j .. _h ..... ""n.di.ft ... ''''''',,~ U."'¡ly .j~ """" on.., __ .0 ....... , ... , _ .... _ ... """' ..... uple .. ".U """'T<> _eflco<tl",túlcn ... 
•• "",,._w.. • ..,.,,,,,o(, .. ,,",,."'" 11""" ... ..."." ... "" ........ ,.""', 
...-~ "'m"."", ... 
.... ".¡.ofIt:n ........ I'roundl~~booI Irrt-IIbIe lO ""11lIk .... hob,.., 
, .. ",ct<d • ...,.¡. dt_n., 
lb".Uy .... d"""' ................ """""" Marc ........ "'Iunon ........... 
puhll._- .-T ..... m.II ... ~ .. ".,¡_.fq>OII_ 

1 ... ~kd,.n rermtn .......... 1. 

Population and Reserve Size 

• 1l1e answer is what number of individuals forrn a 
viable populabon (i.e. effective populabon size -
EPS) 

• Shafer (1990) maintains tha! the minlmum 
populabon slze (MPS) for any given habita! is 
defined as the smalles! population having a 99% 
chance of remaining extant for 100 years. 

• But VoIhat number? - No accurate answer 
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Political and Economic Factors 
Affecting Reserve Design 

• Reserves rarely located on the basls of blologlcal expedlence 

• arten on publlc land wlth conftlctfng or multlple uses ofthe 
land 

• Ideallzed reserve deslgn 15 pragmatlcally appUed, aJlowlng 
complementary use as an agrlcultural, Industrial or 
recreaüonaJ resource. So build Into deslgn 

• Relatlve cost and case of establlshing reserves will affect the 
seJectlon of reserve sltes and thelr deslgn 

Local Indigenous People 
• Design must take account of local communltles, local 

farmers, land-owners and other members of the local 
popuJatlon whlch may utlJise the ptoposed reserve slte 
should be consldered 

• Ccnsu/tatlons and agreements (hunter-gatherer communlty, 
shlftlng culbvation and wlld plant 'harvesbng') 

• Meffe and Carroll (1994) Guanacaste Natlonal Park In Costa 
Rica - -blocultural restoration" 

• Reserve staff should be recrulted locally and the whole 
communrty should be encouraged to take prlde in local 
conservatlon work 

Reserve Visitors 

• Ecoteurists 

• ¡ncome for local people 

• Design reserve to meet visitors 
requirements, 
- visitors centres 
- natural trails 
-Iecture hall 
- reserve informaban packs etc. 

Reserve Utilisation 
• Faur distlnct categorles of user's may 

utilise the reserve: 
-local indigenous people 

- general publlc 
- reserve visitorS 
-scientists 

General Public 

• Population at large, whether local, 
national or International and its support 
may be essential to the long-term political 
and financlal viability of the reserve 

• ¡ncrease public awareness (support of 
conservation issues 

Scientific Community 

• Research platform for conservationists and 
other biologists 

• Characterisatlon and inltial evaluation of 
the target taxon - link te utilisation 
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The Assignment 
We have been asked by the regional government ofthe Midlands to design a genetic reserve for a local 
endemic plant species, Swarbii p/anlanus Hawkes. Using the principIes and concepts from your 
lecture on 'Genetic Reserves Design', with.help from sorne ofthe aboye references, design a genetic 
reserve for the annua! herb. Details of all the known localities are shown on the accompanying map. 

Work individua!ly. 

1. Produce a 'best' scheme that incorporates one or more core areas suqounded by a buffer zone. 
2. Produce a backup scheme in case the main scheme should prove politically unacceptable. 
3. Draw the boundaries ofyour reserve(s) on the maps provided. 
4. Explain and justifY your two schemes. 
5. Devise a timesca!e for the implementation ofyour conservation project for S. p/antanus. 
6. Devise a research agenda that will support the conservation oftlús plant in silu in the Midlands 

and cornment on any implications that you feel appropriate for complementary conservation of 
S. p/antanus. 

Sorne interesting faets about tbe Midlands 
• The indigenous people ofthe region live in tbree small villages. The inhabitants ofthe villages of 

Selly Oak and Boumville belong to the same ethnic group, while the inhabitants of the tlúrd 
village Harboume have their own distinct language and culture. 

• Access to Selly Oak and Boumville from the main road is via a rough track suitable only for 
four-wheel drive velúcJes. The rough track to Harboume is not suitable for velúcJes ofany kind. 
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• 
• 

ViIlage cultivation only occurs in the area around each village marked with a red dashed line. 
Other traditional uses ofthe land (eg: cattle grazing, fishing, fuel-wood gathering) take place to 
a distance of approximately 10 km from each village centre. 

• S. plantanus is an insect-pollinated, annual herb that is used for medicinal purposes by the 
inhabitants of Selly Oak and Bournville, but not Harboume. Seeds are dispersed via the guts of 
wild animals. Other than this very liule is known of its ecology or physiology. 

Reserve requirements 

• The 'Minimum Viable Population' of S. plantanus is estimated to be about 10,000 individuals. 
• For cost reasons it is hoped that the core area will not exceed 40 km2

• 

Key to the map 

Green cross X S. plantanus population (approximately 1,000 individuals) 

Red dash . - . - . Village boundary ------------

Red lines illlllllllillllllll; Elevation contours (200m) 

Black thick line Main road 

Black thin line Rough car track 

Black dotted line ........... Footpath 

Blue line River and stream 
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Design a genetlc reserve for Skwarbii plantanus 
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Deslgn a genetlc reserve for Skwarbii plantanus 
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The IUCN Prolecled Area Managemenl Calegories 
TT JrN - The Wnrlrl Conservation Union has developed a definition and a series of categories of 

protected areas: as outlined below i
, 

Category la: area managed mainly for science or wilderlltss protection - an afea of land andlar sea 

possessing sorne outstanding or representative ecosystems, geological or physiological features ami/or 

species, available primarily for scientific research andlor cnvironmental monitoring. 

Category lb: area managed ma;,¡[y for wilderness proleelion - large area of unmodified or slightly 

modified land andlor sea, retaining its natural characteristics and ¡nfluence, without permanent oc 
significant habitation, which is protected and managed to preserve its natural canditioo. 

Category ll: area managed mainly for ecosystem protection and recreaJion - natural area af land 

andJor sea designated to (a) proteet the ecalogieal integrity af ane or more eeosystems for present and 

future generatians, (b) exclude explaitation or occupation inimical to the purposes of designation af the 

area an"d (e) provide a foundation forspiritual, scientific, educational, recreational and visitar 

oppartunities, all of which must be environmcntally and culturally compatible. 

Category TII: orea managed mainly for conservatioll of specific natural features - area containing 

specific natural or natural/cultural feature(s) of outstanding or unique value because of their inherent 

rarity, representativeness or aesthetic qualities or cultural significance. 

Category IV: area managed mainly for conse",ation through management intervention - area of 

Iand ami/or sea subject to active intervention for management purposes so as to ensure the maintenance 

of habitats lo meet the requirements of specific specics. 

Category V: area managed mainly far landscapelseascape canservatian ar recreation - area of land, 

with coast or sea as appropriate, where the interaction of people and nature ayer time has produced an 
area of distinct character with significant aesthetic, ecological andJar cultural value, and afien with 

high biological diversity. Safeguarding the integrity of this traditional interaction is vital 10 the area's 

protection, maintenance and evolution. 

Category VI: area mall.aged mainly for the sustainable use 01 natural resources - area cantaining 

predominantly unmodified natural systems, managed to ensure long-term protection and maintenance 

ofbiological diversity, while al 50 providing a sustainable flow of natural product5 and services to meet 

cornmunity needs. 

1 fiJCN Cornmission on National Parks and Protected Areas with lhe World Conservation Monitoring Centre 
(1995); Guidelines for Pro/eerro Area Management Categories. IUCN, Gland. Switzerland 
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Anthropogenic Change 

Charlges dJe 10 I"onen ilcblflty ere U5UIIUy more drillTlllbc, havlng 

pcrtnaflent effects 

- e.¡j, In HiItI'lIlus 200 DI 685 speoeo of nabve ¡:t!nls are ~dongered (IUCN and 

WWF, 1994),S3oflhemostlfl~ plantsll1tb> ___ tom lOI/ldi..,du¡¡lsor 

fewer, 13 ofllle;" .... cIc:wn b;I"1In~ Inch'd .... 1 

Humilfl ilCb"'lY may cnab! habl!lJts, e.g. epncultlm! I.."d, roedsldes 15 \he 

fllvoo.red hIlbjtat 01 !he rellltlVcs of ~...erallmpOl1i!1nt Cl'Qps. 

lBIn (1975) no mllJOr tood~ • .". \he,r ptogentors are assoclllled...,1h 

r;I,mllx ve~tDbon 

Genetic Reserve Management Plan 

Z. ConservatlOn ,onteJ.t: place reserve Wlthln bfoader natlonar conservaban 
strategy far Ihe responSlble conservation ilgency and target taxon, 
eJd:emallbes fe.g, ,lImate ellange, pold:cal consideratlons), obhgatlons to 

~t~~,E:~~x ~u :~~~~~,S~~~:~!T t~~~rg;n~~~s:~~~g~:-ervatlOn 
:J. Site "blO/c d8Knptlon.locatlon (Iatltude, longltude altltude), map 

(average, pbotographs (rncludmg aenal), detillled IIhys¡tal des.cnptlOn 
(geology, geomorphology, cllmate, hydrology, sClIlS) 

Genetic Reserve Management Plan 
8. Sltr ~I pdtcy sjte obje'bves, ccnlTol of hUlnlll'llnlerveAbon, 

aUOWlIble $l.$t8Inable harvesbng by local people end genere! g~Uc 
resouree Clq)ioltallCln, educabDMI use, appllcaHoo of mater1l11transfer 
agreement¡;. 

9. rll>:rm lIfId si~ poptiatiDn ~~ n:~tiDllS' taXOfl arod reserve 
descripllan, auto- and ~cologV, genebc dlverllty lINIIY$!s, breedll'lg 
system, poIIlnllbon, character1sadon lInd evaluaHan. 

10.Fnsr::npIion(~t~). detalls (bnll'lg,l'requer!cy, 
uallan etc) 01 mana~ Ifltervenllons, popuIabDl\ mappmg, Impact 
assessrmnt of t.aroet taXOfl prescipllons cn olher laxa at !he slle. Staflil'lg 
requlrernents lII1d budget, ¡roJeet reglster. 

lJ./IIonItoring twJ ~ (WiJluillIDn ol/nfeJ"vmtlons) defoo!1'aphic, 
«aloglclll and genelle monItorIng piar¡ (,ncludlng methodology, IdlecUle, 
etc.), rnoniloring data 1IfIIIIysls and trend ~(lg1IlIon Feecl:lack 1001)$ 
resull"l1 from managernent a'ld monitorlng of Ihe Slte In the conlext of s,te 
ttself 1IOd!he regional, I'IIIbDl\llland trltemabonat eontext. 

Why manage a site? 
M!InlIge!ftenttll'e1lS lII'I! freqllendv 100 small to SIlPPGrt all 01 !toe ~oes !toey 
nlght once held, Inte!"o'enllon menagement 's r.ecesslll'V to mIIIntam popUaHons 
tltvlllblele~ls. 

Protecled .-etls!ll'e often loo 5Illall to conlaln levets o, dsturbtlnce tNl genetlIte 
resOU'ce diversity. Managemenl freqtlenlly must slrnJlIIe !hose di~es. 

Prolected artas are oflen so fragmenlell and IsoIated !totll ntltura! mlgrallon 15 
LnIIbIe to balance local extmcllons. lklder lhese condllons, mMfIIIeTS may 1wI~ 
ID 1Tans!(I(ale Indlvl6Jals between lNIMg~ent areas. 

Ptolected lIreat are ollen sUITDUflded bV hosble an!hropogenic en'o'ir<lM'll!nU IhIIt 
prodllCe Invaslve specles (weeds, d<~a5e5 and ~(sl predat,,") lIrId 
depradlng processes (IiUtllbon end poUlltIon). Management must mlnlmlse or 
remove sllrn Innuences. 

Genetic Reserve Management Plan 
s. Slle antllropogenenc descnpt/Of/: affects of local human populatlOn (both 

wrthm reserve and around It), iand use Ind land tenure (tlnd hlstoryof 
both), cultllral slQnlflCilnce, pubhc mterest (mcludlng educatrona( and 
recreatlonal potentaal), blbhography and reglSter of sctentlflC research. 

6. General laxon descnptlon: taxonomy (cIaSSlficatlon, dehmllatlCln, 
descnptlon, rconography, tdentlflcatlon luds), Wlder dl5tnbutlon, habltat 
preferentes, phenology, breedmg system, melns of reproductlCln (sexual 
or vegetatlve) and regeneratlOn ecology, genotypfC and phenotyplC 
varaatlon, local name(s) and uses. 

1 Slle specific uxon descnptwn: ta)(a mcluded, dlStrlbutlon, abllndante, 
demography, habltat preferente, breedmg system, mlnlmum Viable 
peplllabon me, tlnd genetlC structure and dlVerslty of the urget ta)(Cln 
WltllIn the Slte, autecology wlthm the reserve, synecology Wlth assocllllted 
fauna and flora (partlcularly polhnators and dlSpersal agents), speclfic 
threats te popuiatl0n(s) e.g. (potentlal for gene fIow between CWR and 
domestlcate). 

Management Interventions 

• Grazing Control 
• Buming 
• Erosion Control 
• Invasive species control 
• Nutrient Control (~., ... ",;"""-.....k fe,1·;(;...-.) 
• Disturbance 
• Asslsted Propagation 
• Habitat Restoration 
• Cultural Change 
• Research and trainlng 
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Monitoring Regime 

• Need to sample at the taxonomlc and population 
levels 

• Which taxa to monitor? 
- Target taxon 
- CJos~Jy related specles 
- Keystone specles, 

• Where to sample? 
- Random 
- Systematlc 
- Stratlfied random. 

Monitoring Regime 
ihe Braun-BJanquet and OomJn sea/es of vegetatlon Cover; ..... _IIlIo_1 1_. 

< 1'1. ... _ I".¡,,,,,,,,,, 

I-'·J...,.... 1-2 ........ _ 

"-m~ e 1'1. 
26-S/l'l. .. _ 1-'1'" 

'1-1""""" "-un 

'" 

Monitoring Regime 

Monitoring Regime 

• How to assess abundance? 
- Density, frequency or cover 

• Denslty 15 the number ef Indlviduals per unft area. 
• Cover 15 the percentage O, the ground occupled by 
""ijierpendlcular projectlon (shadow at noon) of the 
aerlal parts of the spedes. 

• Frequency (Whlch may be root or shoot frequency) 
15 the proportfon of samples (quadrats) Wlthln 
whlch the target spedes oecurs. 

• Cover values estimated using the Braun­
Blanquet scale or Domin scales 

Monitoring Regime 

• How to sample? 
- Plot methads (quadrats) 
- Intercept (transect) methads. 
- OnW:Ji~'"" -111tA<. 

• Quadrats are square or rectangular, 
permanent or ephemeral. 

Monitoring Regime 
• How much lo ",,",pIe? 

-~ stIouId be smaI ~ lo be U«'thed (mUy" pe,m/f 
sUfflaer;1 ~atn 11'1 !he b~ ~ wlh Ú\t' 1'UIII.rt~ evoiIIlIIe. buf 
brpe mCIUI.11 lo ~e W1afe plriI oIlhe urptl specIe$ 

-~r:~~%.l~lbe~e~~~~ 
~11Il ea QUattats,lhen ~ ,.le'l prtItNIbIv too Irroe. 

• The R«OfTlmended Quadritt Slle .nd Shape fOf O!fferent Pl¡¡nt 
H,blls (fTom Clark. 1~86). 

ra'Jru·peeles Plot.ize(m") Ratio o, 

""" 0.5-1.0 1.2 
Shrub 50-100 J:S or 1:10 
T ... 200-1000 1:5 or 1:10 
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Genetic Management Outside 
Protected Areas 

• Suitable for plants found outside of climax 
communities 

• E.G. roadsides, field margins, orchards and even 
fields managed using traditional agro-silvicultural 
practices 

• Increased threat: road widenmg, scrubblng out 
of hedgerows, introducbon of lierbicides 

• Require management agreement I regislation 

6 



National Botanieal Diversity 
I 

l 
__ National CWR Inventory 

Intcgration with"y- ! ~ lntegration with 
Intcmational E~o~ystem, Regional Eeosystem, 

Habltat and Spt:CICS Prioritisation ofCWR Taxa / Diversity Habitat and Speeies 
Conservation Plans ! Conservation Plans 

Eeogeographie and Genetic Analysis ofPriority CWR 

! 
ldcntification ofthreats to CWR Divcrsity 

! 
Gap Analysis and establishment of CWR Conservation Goals 

. ! 
Development of In Silu / Ex Silu CWR Conservation Priorities 

/ '\. 
Identify Kcy National 
CWR Proteeted Areas 

Identify CWR taxa under­
represented in gene banks 

1 1 
Implement National 

CWR Reserves . 
lmplement Targeted 
CWR ex silll collection 

Traditional, General 
and Profcssional 
Utilisation 

/ 
Conserved CWR Diversity 

Linkage to Ex Silu 
Conservation and 
Duplication 

Researeh and 
Edueation 
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Figure 2. Pro po sed Model of Plant Genetic Conservation. 

Sclcction ofTarget Taxa 

Projee! Cornmis5Íon 

Ecogeographic Survcy I Preliminar}' survey Mission 

-+ 
Conservation Objecti\'e5 

+ 
Ficld Explor"tioo 

Conscrvation 

COllst:n'alion Strntegics 

- Circum Sím - JI/Situ Ex Silll 
(Loeation, sampling, 
uansfcr nnd Sloragc) 

(Location, sampting, ttansfcr 
managcment and moniloñng) 

(Location, designation, 
maoagement and moniloñng) 

Cons ..... 'atioll Techniquos -+ 
Sccd Field Dotanicnl /" Vi/ro Palien DNA Gen",ic 00- Home 
Slorage Gene bank Gardo" Sronl,gc Storngc SLorage Rc!lerve r.rm Gardons 

---- Re.toralion, lnlrodnelio. 
".d Reinlroduclion 

Conservation Products 
(Habitat., secd, tive plants, il/ vitro explanlS, DNA, palien, dala) 

Consc,ved Producl Dcposition & Dissemination 
(Habita!s, gene banks, reserves, botanical gardcns, conservalion laboJatoñes, on-farro syslcms) 

+ 
Characleñzation I Evaluation 

Pla1l1 Genetic Resourc:.c Utilisalion 
(Brecding I biolechnology J recreation) 

+ 
Utilisalion Products 

(Ncw vañcties, new erops, plwmaceutical uses, pure and 
applicd roscareh, on-farm divers;ly, ecosystems, acslheuc pleasurc, cle.) 
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What are GIS? 

"GIS are mtegrated systems of computer 
hardware and software for the analysis 

and display of spatially dlstributed data" 

Johnston (1998) 

Types of queries a GIS can answer 

Location: 

WHAT exists here· what is ot o particular locatlon? 
·Whot type of land use 1$ ot 41.95N, -8.25W?" 

Condition: 

WHERE ore specltic conditlons 
·Where does it rOIn 3000 mm per yeo,. ?" 

Trends: 
WHAT HAS CHANGED (over time) 

"How far has tne populatton of o certoln SpeCICS 

receded In the post 20 years?" 

Ali Shehadeh 

06/12/2006 

GIS 

Overview 

Defln.tion 000 major components 
Types of queries Q GIS con onswer 
How it works? 
Spatiol teotures ond attributes 
Dato representotio n formats 
Coordinate systems 
Mop proJectlons 
Whot can be used for? 
The use of GIS in conservotron 
Before starting a project in GIS 
Example.s of software 
DIVA-GIS 
ArcGIS 

DATA INPVT SYST'EM 

1;1I9,t'Z'"9 Scann"'9 lntuactive ent!)' 
_1----1 

Maps Remate senslng data 

I~--- DATA STORAGE AND RETRIEVAL 

DATA ANALYSIS AND MANlPULAllON 

Modethng Spat.al-temporal ,amparlson Othtrs 

OUTPVT 

Tabular 

J 

1 

Types of queries a GIS can answer 

Patfuns: 

HDW are. pattern5 re.lated 
"How does sa.1 type rnfluenee the d.st rlbutlon of a 
particular Species::>N 

Modetllng. 

WHATIF. ::> 

·What woutd happen to a certoin habltat .f the cllmate 
warmed by 2 de9rees?~ 

\ 
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How it wor'ks? 

• Data are stored in loyers 01 lnformation 

• Eae" layer ;; different typei of Information (5011 
type, roinfatl, etc .. ) 

• Layers combine to produce'l mop (when the spatJQI 

reference system is common) 

--13--
SPATIAl ANALYSIS 

Spatial modelirig ... 

I Geostat!stlCs 

( SPATIAL ANALYSI5] 

I Cartographlc modehng I 
[ Topologlcol mOdeh,;;) 

Spatial features 

• Stored 05 x ond y coordlnates ( :: 2 columns of dota) 

• Glves informotlon on the loeatlon and shope of 
features and befween geographlcol features e.g. 
proximlty 

Spatial modeling ... 

Al! phenomena In our envlronment connot be 

observed ot one time. 

06/12/2006 

Create o slmpllflE~d repr~entQtlon$ of realitv - model 

A model is o woy of describing somethlng 

thot callnot be dlrectty observed 

Spatial fe'atures and attributes 

Two basic types of dato oreo Q5sociated wlth 
GIS: 

1. Spatlol dato: ''where is it?" 

2. Attribute data: ''what 15 it?" 

Attribute data 

Descriptors of spotlol doto (noture ond quahties of 
feotures) 

Stored In tobular format (tobles) ond hnked to the 
spotiol dota by o common Identifler 

Numbers or text (e g. 2, 3; marsh; hlgh/low) 
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Data representation formats 

VECTOR FORMAT 

Data representation formats 

VECTOR FILES 

10,10 

"----

Data representation formats 

RASTER FILES' portroys featllres as Q matrlx of grid 
cells. one value. per grld squore 

y 
. '*,." 

't; • 

AIi Shehadeh 

06/12/2006 

Data representation formats 

VECTOR FILES: based on features and hove x and y 
coordll'lOtes, portrays feotures as pOlnts, hnes and 

polygons 

Data representation formats 

RASTER FORMAT 

Vector versus Raster 

VECTOR -= • COII'flOCT doTO struc""~ 
for homogenous armS 
• Eff,cou.l e",od'ng "t ,,"""" · h',.,r$tl't"df .... mpp 
(lulput 

QtJ!!!!..,.fe1 
• Mor-e compleJo dolo 
struc:luro: 
• Camor storc ''''''9'' dll'a 
(Contlnuously V\II'yIng~ 

e>com.ple: shapef,'-'s 
(cDnSl5't$ al ot feost 
three. f,les. shp, stu.. 
,dbf). CAb f,1c.$ 

~.~ 

"~ 

AAsno 
Ad..,.,"'Xs 
· SImple da,,, struc,I.ft 
• Ovulay opcratoons Uf; 

stra'gt.1 forward 
• H,gh sparl<l¡ verlob,hty '1 
df,e''''"11y n:pnrm,ed 
• emly raS1er con eaJ'1y 
ston: "''009'' data (,,~ 
photos) 

O'f0kntpqy 
• Data .Jtructur ... , no, 
cOlllp«t 
• Mapoutput cl7loppea" 
'blocky', 

3 
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Coordinate systems 

l'~erence system that use~ a 3-d'mensional spher,cal 
surfoce to determine 1000tlo05 on the Ea!"th 

Geographic: use latitude and long,tude coordlnates (anly 
010"19 the equator the dlstance represented by one 
degree of longi tude. apprOXlnlOte the distance 
reprESented by one degree of latitude) 

Projected. use a mathematical conversion to transform 
3-dimensionallahtude ond longltude coordmates fa Q 2· 
dimensional surface 

Map projections 

( A proJectlon 1$ o ~~;~:;¡~~t ·~~o~s -~.;------

l.. 
representlng the 3·dimensional curved surfoce. of 

_ the Earth, fa o 2·dlmenslonol medlUm 

Mulhple typeS of projections which serve dlfierent 
purposes. 

Designed to preserve dlfferent propertles of the 
curved surface. 

Arry proJectlon creates some degree of distortion 
(areas, dlstances, dU'ectlons, comblNltion of these). 

What can be used for? 

Scientific reseorch 
Resources rronagement 

SustamabJe devebpment 
Conserwtion planning 
Envlrormentat impact 
ossessment 
Urban ptanning 

AJí Shehadeh 
I 

Cartogrophy 
Route plarrllng 
Pubhc heolth 

Crime mapping 
I\latlonal defense 
Transportotion, etc. 

06/12/2006 

Geographic coordinate systems 

Lallll 
(honZOlltal 
IIIlBS) 

Map projections 

;;~~.~f~ .. ~-'·~~;'2~~:::-~::'~:::. 

~:;:'" '!I~J' 
l.:f ~;:-r tJ!1." 

l:. 

The use of GIS in conservation 

Measure habltat distributlon; 

Map and predlct specleS dlstributlon; 

Spe.culate about why sorne certam species occur 
In o particular habltat and not elsewhere; 

Study ecologicol processes (e 9 determination of 
how rrucro-topography offects the flowenng 
sucCe$S of dlfferent species); 

Evaluating the jmpact of humon constructlons on 
rore plant populatlons 

4 
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The use of GIS in PGR conservation 

Ecogeogl"'opnlc survey (e.9 map specles 
distrlbution, GAP aoolys.s); 

Field explol"'atlon (development of ficld olds, 
Informatlon on the best time to undertake freid 
work); 

Deslgn, manogement and monltorrng in sltugenetlc 
reserves (anolyslng spedes richness, frequency, 
dlstributron and abundante af endangered 
specres), 

Befare starting a project in GIS ... 

Keep ,t simple: stert wlth simple doto and software 

Reod documentatlon. good manuals ond anime help 
avaiJable 

Use eXlstlng data 

Plan Mead: a GIS reqUlres multrple steps which 
should be formulated in advance 

Keep good records 

Check results: determine af the results obtained 
trom a GIS procedure are loglcol bd ore contlnuing 

Consult wlth cxpe:rts 

DIVA-GIS 

De.slgned to be used f!;lr spatlol analysis af dota 
ossocioted with genetic resources collectlon and it 
can be used In develop1ng strotegl1:5 for future 
collectmg ond in $Itllactlvlties 

Free from nt1p I/w_.dlvo-gis org/ 

AIi Shehadeh 

06/12/2006 

The use of GIS in PGR conservation 

6ermplasm regenerehon cmd evaluotlon (e 9 
dimate data ond distribution maps for pests, 
dlseases, poJlinotors, end CWR can be averlopped 
In arder to Identlfy potential Sltes for 
regenerotlon: to determine the sUltabihty of 
different Sltes far the evaluatlon of SpeClflC 
trojts): 

Use of gene hc resources (help to Improve the 
quohty of the locotlon doto ossoclOted wlth 
collectlons: help to ide.ntify Inte.resting gumplosm 
ond reveol the genetlc structure of the material 
being held in Genebonks). 

Software - so me examples 

GENERAL 

ArcGIS 

ARC/INFO 

CARIS 

GENASYS 

IDRISI 

GEOMEDIA 

MAPINFO 

GENETIC RE SQURCE 5 

DIVA 

Floro Map 

OTHERS: 

• Biomapper 

DIVA-GIS 

Spatlot analysis: 

assig" coordlnates; 

check for errors: 

ono.lyse point dlstrlbutlon ond produce maps: 

display the number of observaflons, the number of 
dlstlnct dasses of observatlons for on orray of gl"ld 
cells: 

5 
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DIVA-GIS 

Spotlal analysis (cont.). 

calculate severa/ dlversity mdices (Morgolef, 
Me:hhinlck. Shannon. Slmpson. BrrUouin); 

predict potentlol specles dlstrrbution given the cllmote 
of the loc:ations where It was observed, 

Ident1fy sets of grld cetrs thot ore complementory to 
eaen other (thot captures o maxlmum cmount of 
dlverslty in few cells as possible): 

calcu/ote statrstlcs parameters for numerlcol varIables. 

ArcGIS def.inition 

M ArcGIS is Q scalable system af software for 
geogrophic dota for eYery or91nizatlon from 

cn individual to a globally dlstrlbuted 
nefwork of people" 

AH Shehadeh 

erlY,ronmental SystemS Resellrch Instttute (E5RI) 

ArcMap 

Creates, dlSplays, query ond edlt maps 
Perforrn many spoflol onalys;s tosks 

. "~:.'~_. 

t ',":'" 
~.- '. 

........ -'. 

06/12/2006 

Using ArcGIS, a tool 

ArcCatalog 

ArcMap 

ArcToolbox 

ArcScene 

ArcGlobe 

ArcGIS 

0"" .-
.. ' i , 

, .- , 

-- . 
l. .......... . 

¡""'-,': 

._-

ArcCatalog 

• Access and manage geographtc dato. 

• Data can be copied, moved. deleted, ond .... ewed before 
¡t 15 odded to the map 

.:.;..."""""'==--". • Metadoto con 
elther be read or 
created 

• New 5hapeflles 
con be creoted 

.¡ 
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ArcToolbox 

Geoprocessing operatlons: 

• import/export 

• format conversion 

• stotistlcs 

• spatial ond 3D analyst tool 
etc ... 

ArcGlobe 

H.ghly interoctlve 3D vIsualiZarlO", analysis appllcatlon 
far working wlth large GIS datasets 

Samebaslc 
funct'onalities 
as ArcMop 

Geographic Information Systems 
(GIS) 

Ali Shehadeh 

JoaM Magos Brehm 

Alí Shehadeh 

CUPGR 2006-2007 
school of BjoscH~nces 

lhe Uruverslty of Blrmll'lgham 

06/12/2006 

ArcScene 

View multiple laye:rs of 3 D data on o 2D 
surfoce dato 
Create and analyse 3D surfoces 
Animatíon 

Extensions 

Spaflol Analrst: advorn:ed spaTlol /I'IOdclhng ond onolySl:s 
tool5 

3D Anclyst: Yisual'le ond onolyse surioc e doto 

Network Anolyst: M;twork -bclSed Spotlot anolysls. 

I"OUt'ng, travel du·ectlons. closr.st fa cihty one! SUVI ce 

Qrt:Q analysrs 

6e.ostohst,col/lllolyst. spo.tlol doto explorarlan ond 
opflrl'llll sUl"f oee generatlon 

And many mo re 

7 
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GEOGRAPHIC INFORMATION SYSTEMS 
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ARCGIS PRACTICAL SESSION 

1. BEFORE STARTING - PREPARING. THE DATA (SOME TIPS) 

The data y.ou want t.o pl.ot in a map (e.g species distributi.on) sh.ould be in Access .or 

dbf. 

Y.ou can use several different types .of c.o.ordinates h.owever these sh.ould be c.oherent, 

Ihat is t.o say that if y.ou have a map in a particular c.o.ordinate system, y.our data 

sh.ould be in the same system. The m.ost c.ornm.on is t.o use latitudes and l.ongitudes. If 

y.our data is in latitudes and l.ongitudes make sure they are in the c.orrect f.ormat 

(decimal c.oordinates). _ 

O' 

LONGITUDE 

Westem Hemisphere (-) Eastem Hemisphere (+) 

1 
Northem 
Hemisphere 
(+) 

T.o c.onvert Degrees, Minutes, and Sec.onds t.o Decimal Degrees y.ou can find several 

websites that will d.o it f.or y.ou (e.g. 

http://www.ge.ol.ogy.enr.state.nc.us/gis/latl.on.html). Alternatively y.ou can f.oll.ow the 

f.oll.owing procedure: 

F.or example, if y.ou have a value .of 41°38'7.836" (41 degrees, 38 minutes and 7.836 

sec.onds) and want t.o c.onvert t.o decimal degrees: 

• 41 degrees = 41 degrees 

• 38 minutes = 38 x 1/60 = 0.63333 degrees 

• 7.836 sec.onds = 7.836 x 1/3600 = 0.00218 degrees 

S.o 41°38'7.836"= 41 + 0.63333 + 0.00218 = 41.63551 degrees 

Joana Magos Brehm. AIi Shehadeh 1 
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keyboard shortcut. Sorne keyboard shortcuts are listed in the rnenus. Qthers depend on 

the graphical user interface (GUI) systern you are working with. The contents nf th" 

rnenu bar change according to what is in the active window. 

The Standard toolbar 

This bar located beneath the Main Menu toolbar in the ArcMap window contains 

buttons giving you quick access to various controls such as Saving or Printing your 

project. Click on a button to choose it. The contents of the button bar change 

according to what is in the active window. 

The Drawing toolbar 

With the tools on this toolbar you can add graphics and text to a layout. Since 
, 

graphics don't change size as you zoom in or out on data, wait to use this toolbar until 

you're satisfied with the display scale. 

Extensions toolbars 

When you activate particular extensions such as Geostatistical Analyst or Spatial 

Analyst (see section VI) their correspondent tools will be displayed here. 

The Table of Contents 

Each Project window has aTable of Contents that lists the thernes in that project and 

shows what syrnbols and colours they are drawn with. You also use the Table of 

Contents to control how the view is drawn. 

Tools toolbar 

This bar contains various tools you can work with. You c1ick on a tool to choose it. 

This will change the cursor to reflect the tool you have chosen. The tool rernains 

selected until you choose another one. 

Marcela Gonzalez E
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ArcToolbox 

5Ian.> rrograms .> AreGiS > Are T ooibox 

" I\rcToolbox - I\rclnfo' , , __ [gj 
TooIs HeIp 

S Anelys!S 1005 
O Abo::Jt An¡,lystS ioo!s: 

i.~" Extrllct 
ttl • Overlav 
:t • ?rOXllTUty 

f±l -. Sttilbsbcs 
l1:: SUrlZI~ 

1= •••• 
About COnverslon T OO~S 

,.' • Export from cAe 
:.f:l • Export from Co\-'e;r~e. 
,4:: • 5xport from Geodatabase 
'i • Export frorn KMter 
:.;'. Export from S""pefile 
¡+: • expon from Te~e 
l,!,:-. Export fi"om TIn 
r:ti .. ~rt to Co\"e~"ge 
~~ .• Import ro G~t6base 
:..: .. Import ro Rastel'" . 

:+: .. I1Tr.lort to S~f:Ie: 
~-t:l .. Import 10 T~'e '+>. Irrpor: to Tln 

:=: .. Det.! M«'"g~. Tools 
-O ~:D"t.!l ¡-1an~e~: TooIs 

-"'.~.te 
,+: .COC-o 
;+] •• Compos.:e reliMes 
.: .. Gene:'":,z,,tlOr"'. 
~'t;-. Geodat~se 
.+) ... Linear ~e~renC1l"!g 
!+J • PrOJecbons 
[.I.T.!Ibles 
[+j .. Topology 

f+~" M'," Toots 

E)dracls those feah'cs hom an inptA coverage tMt OveMp with e cipo 
coverage, 

Joana Magos Brehm, Ali Shehadeh 5 
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which you name and save the project. If you select the name of an existing 

project, ArcMap asks lf you want to replace it. 

In ArcMap you can save the work you do on any project component by saving lhe 

project lhat conlains il. When you resume work on lhe component, it will be in lhe 

same state it was in lhe last time you saved. Y ou can save al any time during a 

session. When you save a project, you save lhe work you've done on aH the 

components to which you've made changes. If you haven't saved the project, ArcMap 

will prompt you for a name. Also, if you close the project or quit ArcMap and you've 

made any changes, ArcMap will prompt you if you want to save lhe project. 
- - .. . 

Opening an existing project 

When you open an ArcGIS project, you open one file that contains references to lhe 

geographic data and external tables as well as lhe maps, layouts, charts, scripts, and 

other components lhat make up lhe project. 

l. Open ArcMap: Start> Programs > ArcGIS > ArcMap 

2. Choose An existing map > Brawse lar maps (lhen you specify the name and 

location ofthe project you want to open) > OK 

Renaming, copying, or deleting a project 

As you work wilh a project file, you may want to assign it a different name, make 

backup copies, or delete unwanted projects. You can rename, copy or delete a project 

file by using your system's standard desktop editing technique or the appropriate 

operating system cornmand. 

Joana Magos Brehm. AH Shehadeh 7 
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Layers haye a number of other properties that you can set to control their 

clii11dCkásti~:,. Fu! t:x.aJuV1t:, yuu I,.:an specify me range of scaies at which the theme 

will be drawn on the data frame. 

Each layer has its own legend displayed in the rabie of Contents. A layer's legend 

controls how the layer is displayed in the data frame. 

Specify coordinate system 

Before you get started you should make sure the layers you are adding to your project 

are in lhe same coordinate system. 

l. Operi the ArcCatalog (as aboye or if you haye Ardylap already opened you 
-' . -. ,. . 

can access the ArcCatalog by clicking on [¡:; [) 
2. Browse and right click on lhe layer file you want to specify the coordinate 

system (the file should haye a .shp extension, not a ./yr extension) > 

Proper/ies 

3. Under the Dala Iype tab click on Geome/ry 

4. In lhe lower box, click on the dotted button next to Spatia/ Reference 

5. Choose Se/ect on lhe next screen and choose the Coordinate System you want. 

Note: Any programs using the files you are changing (e.g. ArcMap) must be closed 

before doing lhis. 

Exercise 1. 

1. Open a new empty map in ArcMap. 

2. Open ArcCatalog and make sure that lhe following layers are under lhe same 

coordinate system (Go to Projec/ed Coordina/es> Naliona/ Grids.> look for lhe 

Lisboa Hayford Gauss ¡CeoE system and select it): portugal.shp 

protected _ areas.shp, , pret.shp, riyers.shp., temp.shp. 

Add data layers to your project 

Add layers to lhe data frame for each spatial data source you want to display 

(precipitation, soil type, etc.). You can add as many layers as you want. A layer 

usually is related to a shapefile. 

Joana Magos Brehm, Al; Shehadeh 9 
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l. If you want to add shapefiles: click the Add Data bUllon > specify tbe location 

andname oftne ¡ayer you want to add > Add. 

Tip: To add several shapefiles to a view at once, hold down SHIFT and click on them 

in the list of files. 

2. If you want to add x and y coordinate files (such as plant distribution 

locations): click tbe Tools bullon under tbe Main Menu toolbar > Add XY data ... > 

browse a .dbf file or atable from an Access database > specify tbe X field and tbe 

y field as tbe coordinates fields in your table and plot tbem onto your shapefile 

map. 

Note: this type of file is not a shapefile, tberefore in order to be able to query it and 

easily use it is advisable if you convert it into a shapefile first (see Saving the selected 

féatures to a shapefile). 

Change layer's properties and display 

You can change a layer's properties such as a theme's properties you can control 

characteristics such as tbe layer's name, which features in the data source 'will be 

represented in the layer, at which scales the layer will be drawn, etc. Layer properties 

can be set and changed at any time. 

1. To change the layer's name: right c1ick on the layer name > Properties > 

choose General tah and type tbe 'name you want. 

2. To specify which colours and symbols tbemes will be drawn witb: double 

c1ick on the layer's legend and can then choose tbe Fill colour, tbe outline colour 

and width among otber things. 

To create and manage new group layers 

An ArcGIS project can contain any number of data frames and layers. 

Within your project: 

l. Click lnsert from tbe Main Menu toolbar > Data Frame 

2. To rename it: right c1ick and choose Properties > under the General tab, type 

tbe name you want > OK 

3. To activate tbis new Data frame: right click and choose Activate, you will tben 

be able to see tbe layers 

4. To delete a Data frame: right c1ick and choose Remove. 

Joana Magos Brehm, AJí Shehadeh 10 
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Note: If your data is in decimal degrees and you set the Map units to decimal degrees 

but you cnoose not 10 set a projection, Arcivíap wiH draw the view by simpiy treating 

lhe longitude-Iatitude coordinates as unprojected spherical coordinates. 

A map' s projection can only be set if the map units of lhe spatial data it contains (or 

will contain) are decimal degrees (i.e., degrees of longitude-Iatitude expressed as a 

decimal ralher than in degrees, minutes and seconds). This is because data in decimal 

degrees is in a spherical coordinate system and so is, by definition, unprojected. This 

data can lherefore be drawn in any projection in ArcMap. The map projection used by 

a data frame is set in the Data View Properties dialog box. 

When your spatial 'data is not in decimal degrees, and you are using data from a 

variety of different data sources on lhe same view, you should make sure that aH these 

data sources are currently stored in the same map projection. If you draw data sources 

that are currently stored in different map projections on lhe same view you may get 

errors and inaccurate results. 

Adjusting symbology 

You can change the appearance of shapefiles: 

1. Double clicking the layer in lhe Table of Contents will bring up lhe properties 

of lhat file. 

2. Click on lhe Symb%gy tab 

3. Cliek on Categoríes > Unique va/ues > choose lhe Va/ue Fie/d you want > 

Add All Va/ues 

4. This will bring up a list of all lhe values that lhe field you ehoose eomprises 

and how many instances of eaeh lhere are. 

5. If you double cliek lhe symbol of eaeh of lhese values you can lhen change it 

to different symbols andlor colours. 

Note: You can also ehoose a colour scheme. 

If you decide you would like these not merely displayed differently, but as separate 

files, you wiH need to carry out queries (below) 

Identifying features on a data frame 

Each layer in a particular data frame has an attribute table about the geographic 

features it contains. A layer's attribute table contains one record for each feature in lhe 

layer. 

Joana Magos Brehm, Ali Shehadeh 12 
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V. SELECTiNG FEATURES AND WORKiNG WHH QtJERiES 

By default a theme represents aU tbe features of a particular feature class in the data 

source are based on. However it is useful to be able to restrict a tbeme to represent 

only a subset of the features in a particular feature class. Selecting features on a data 

frame enables you to find specific geographic features tbat interest you or meet 

certain important criteria, and to work with specific geographic features in a variety of 

ways to find out more about tbem. By defining a feature selection you can control 

exactIy which features from a layer's data source are represented in the data frame. , 
- - .. ' - . 

Features are selected based on the attribute values in the layer's attribute table. 

For example, you might have a layer (e.g. temperature map) that contains different 

temperatures classes for your study area but you want to create a new layer that only 

represents sorne of the dasses. 

Features highlight on lhe view when they are selected will remain highlighted until a 

different selection is made, or until lhey are deselected. By default, selected feature 

highlight in bright blue. You can choose tbe colour in which features are highlighted 

when tbey are selected: 

1. Right click on tbe layer > Properties > Selection > wilh this colour and choose 

tbe colour you want. 

When you save your project ArcGIS remembers which layers were active and which 

features were selected, so they'U be ready for use when you next open the project. 

Before you can select features from a layer, you have to click on it in tbe layer's Table 

of Contents to make it active. 

Selecting features witb tbe mouse 

l. In tbe Table of Contents select the layer you want to select attributes from, by 

clicking it. 

2. Use the Select Features button I ~ I in order to select the features you want 

directly in the map by pointing at them or by dragging a selection box over tbem 

(these features will be automaticaUy selected in tbe Attribute Table). 

Notes: Features tbat faU partly or whoUy inside the box you define will be selected. 

Features will be selected from aU oftbe currentJy active themes. 

Joana Magos Brehm, Ali Shehadeh 14 
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Selecting features using a query 

Seiect by Attributes: you can either seJect features according to their attribute vaJues: 

l. Right cIick on tbe layer name > Properties > Dejinition Query > Query 

Builder> and then make the query you want > OK. 

Select by Location: or select features according to their location: 

2. Go to Selection in the Main Menu toolbar > Select by Attributes > and make 

tbe query > OK. 

Or select features according to tbeir location: 

3. Go lO Selection ~n tbe Main Menu toolbar > Select by Location > 1 want to 

select features from > tben you choose the layer > that > inrersect (e.g.) > you 

choose thefeatures in another layer > Apply. 

Zooming to the selected features 

l. Click the 'Selection bulton in the Main Menu too)bar 

2. Choose Zoom to Selected Features to zoom to the extent of the features you 

have selected in the active theme(s). In this way you'll be able to focus in on the 

features you selected. 

Saving tbe selected fea tu res lo a shapefile 

Once you have tbe selected features: 

1. Right click on the layer where the features were selected from 

2. Choose Data> Export data 

3. Make sure you choose the option of exporting the Selectedfeatures 

4. Rename the file > OK 

This option creates a new shapefile tbat just contains the currently selected features 

from tbe theme. Y ou are prompted to see if you want to add tbis new shapefile to your 

view. In this way you can make tbe set of features you have selected a 'permanent' 

par! of your view. Another reason you might save your selected features to a new 

shapefile in tbis way is so that someone else can use tbis set of features in tbeir work. 
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VI. CALCULATIONS AND CHARTS 

Performing field calculations 

It is possible to perfonn field calculations for Area, Perimeter and X-Y co-ordinates 

(for point files). 

For calculating Area: 

l .. Open tbe Attribute Table as explained above; 

2. Click on tbe Options button > Add Field 

3. Call your field'Area' <l!ld the field type should be 'Double' 

4. Once tbe field has been created, right click on the Field heading and choose 

Calculate Values 

5. In the dialogue box, check the Advanced box, tben type the following in the 

box: 

Dim dblArea as double 

Dim pArea as IArea 

Set pArea = [shape 1 
dblArea = pArea.area 

6. Type the variable 'dblArea' in tbe box directly under the area field name and 

click OK. 

For calculating perimeter tbe code is: 

Dim dblPerimeter as double 

Dim pCurve as ICurve 

Set pCurve = [shape 1 
dblPerimeter = pCurve.Lengtb 

... witb 'dblPerimeter' in tbe lower text box 
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2. Click j¿rawing'" ~ (-) O'" A'" ...,~"."::,,.. -- and choose the ¡abel 

button &J and choose your labelling options such as Place label at position 

clicked. So from then on whenever you click a label will be displayed. 

How to save the map as a piCture? 

1. Go to File in the Main Menu toolbar > Export Map ... > name the map and 

choose the format (TIFF is a larger file but will give you better resolution, 

JPEG is a smaller file but will give you worse resolution). 

Exercise 5. 

1. Make a layout of the distribution of Dianthus eintranus subps. barbatus and 

the protected areas layer. Do not forget to display a title, legend, north arrow and a 

scale. 

2. Also display the labels for those protectcd areas which eompletely contain 

Dianthus cintranus subsp. barbatus populations (you will have to Se/eet by 

Joana Magos Brehm, Ali Shehadeh 20 

Marcela Gonzalez E
Rectángulo



CUPGR 2006-2007 School of Biosciences. University of Birmingham 

Enabling extensions 

Spatial analysis operations are available when you use the Spatial Analyst extension. 

l. In ArcMap go to Too/s > Extensions and make sure the extensions 

Geostatistica/ Ana/yst and Spatia/ Ana/yst are checked. 

2. 00 to View> Too/bars and check the toolbar ofthe extension you wish to use. 

3. Altematively you can right click on the toolbar to bring up this list. 

Preparing data for analysis 

Sometimes your data set is not In the condition you need for a project. The 

Oeoproces~ing Wiz¡¡rd ?Ilow~ you to reduce the extent of a theme (when you have too 

much detail), to combine features in one layer that are alike, to combine features in 

one or more layers, to use one layer's data in another layer 

How to reduce tbe extent of a ¡ayer? 

1. To clip one layer based on anolher 

This process creates a new layer by using a polygon 

layer (or selected polygons in that layer) as a cookie 

culter on a point, line, or polygon layer. The output 

layer will only contain data from the layer you're 

clipping - the layer used as a cookie cutter is only 

used lo define the clipping boundary. You might 

use the boundary of your study area to clip a layer 

About Clip 

This operation uses a clip 
layer like a cookie culter on 
your input layer. The input 
layer's aUributes are not 
altered. 

Input 
Layer 

Clip 
Layer 

Result 
Layer 

of roads or customers that extends over a much larger area. 

Go to Too/s in the Main Menu toolbar > Geoprocessing Wizard> choose Clip one 

/ayer based on another > Next > Seleet the input layer to clip> Select a polygon 

elip layer> give a name to this new layer you are ereating. 

2. Intersect two la yers 

This proeess is similar to clipping a layer, except it 

preserves only those features falling within the 

spatial extent eommon to both layers. The features 

of the input layers are interseeted or slieed by the 

Joana Magos Brehm. Ali Shehadeh 

About Intersect 
This operation cuts an input 
layer with the features from 
an overiay layer to produce 
an output layer with features 
that have aUribute data from 
both layers. 

m+e=e 
Input Overlay Output 
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2. Merge layers together 

Abou! Merge 

This operation appends the 
features oftwo or more layers 
into a single layer. Attributes 
will be retained if they have the 
same name. 

Using merge is similar to union - a new layer is 

created from multiple layers but their features are 

not intersected. Merge allows you to combine lhe 

features from two or more layers of lhe same 

geometric type. When you merge layers, you 

specify which layer has the same fields you want 

lhe new layer to have. If lhe other layer you're 

merginghave more fields than the layer you have 

Layer1 Layer 2 Output Layer 

.. 

specified, fields won't be in the new layer's tableo If the other layers don't have lhe 

same fields as lhe layer you've specified, empty cells will be added to the new layer's 

table. 

00 to Tools in the Main Menu toolbar > Geoprocessing Wizard> choose Merge 

layers together > Next > Select at least two layers to merge > give a name to this 

new layer you are creating. 

To use one layer's data in another layer - assign data by location 

Assigning data by location uses a spatial relationship to join data from one layer to 

anolher layer. Use Assigndata by location when you want to use a spatial relationship 

to join data from the attribute table of one layer to lhe attribute table of another layer. 

Depending on lhe type of data you have, lhe join will be point-to-point or point-to­

line, polygon-to-point, polygon-to-line, polygon-to-polygon, line-to-line. 

l. Point-to-point, point-to-line 

If you're assigning data from a point layer to another point layer OR you're assigning 

data from a point layer to a line layer. 

2. Polygon-to-point, polygon-to-line, polygon-to-polygon 

If you're assigning data from a polygon layer to a point, line, or polygon layer, the 

data will be joined to the point, line, or polygon lhat is contained by each of the 

polygons. 

2. Line-to-line 
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Exercise 6. 

l. Try to dissolve, merge, clip, intersect and union using the temperature layer 

and rainfall Jayer (this last one you wiU have to add) wilh the layers you have 

available and compare the results. 

2. Extract temperature and total precipitation data for Dianthus cintranus subsp. 

barbatus and Allium schmitzii by using the GeoProcessing Wizard and open the 

Attribute Table lo see the results. 

3. Use lhe Vicia bithynica layer lo create a 3 buffer rings at 2Km intervals which 

merge .using lhe Buffer Wizard 

USEFUL SITES 

GIS Guide to Good Practice (particularly section 3, 4, and S): 

http://ads.abds.ac.uk/project/goodguides/gis/ 

ESRI downloads and help forums: http://support.esri.com/ 

European Environment Agency: 

http://dataservi ce. eea.europa.eu/dataservice/availabl e. asp?type= Themes&refid= F 163 

CB2B-35EE-486E-AC4Á-2F8A8B97BF3C 

USEFUL REFERENCES 

Ormsby, T.; Napoleon, E.; Burke, R.; Groessl, C. and Feaster, L .. (2001). Getting to 

know ArcGIS desktop. Basics of ArcView, ArcEditor, and Arclnfo. ESRI Press, 

Redlands, California. 
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Definition of Landraces 

Edwln A. Ollwona 
PhO Student 

Developlng methodologles fur on -farm conservatlon of 
plant genetlc diverslty In Malawl 

Universlty of Birmlngha m - Universlty of Malawl 

Publications 

• Camacho Villa T.C. Maxted N., Schotten, M.A. and 
Ford·Lloyd, B .V .. (2005). Der.ning & identifyinQ crap 
landraces. Plant Genetic Resource: Charactenzation and 
UtI1ization, 3(3): 373-384 

• Bellon M. R. and Brush $.1994. Keepersofmaize In 
Chiapas. MexlCo. Economlc Botany 48:196·209 

• Cleveland DA., Soler! D, Smllh S.E. 2000. A blologlCal 
framework for understandlng farmers plant breedlng, 
Economic Botany 54 (3) pp 3n-394 

Need for a c/ear definition of 
landraces 

• Clarity over what constitutes a landrace in 
the legal sense may have particular 
importance with a view to issues of 
intellectual property rights (WTO), 
farmers' rights and access & benefit 
sharing (CBD). 

• Landrace inventory: pre-requite to both ex 
silu and in silu (on-farm) conservation. 

Introduction 

• Publlcatlons 

~ lhe need for a clear definitlon of landraces 

• Current problems with the definltlon of landraces 

• Worklng definltion of landraces (Experlences 
from Malawl) 

Publications Cont. 

• Hawklns, R.P. 1983. lhe diverslty of crop 
Diants. Harvard Unlverslty Press¡ .. cambrldge, 
MA, page lOZA Note on Kersey vvhlte Clover. 
Joumal of NIAB 11: 226 -227 

• Harlan J.R. 1975. Our vanlshlng genetic 
resources. Sclence 188, Pp 618-621 

• Zeven, A.C., 1998a. Landraces: A revlew of 
definltlons aild dasslficatlons. EuphytJca 104: 
127-139 

Current problems with definition of 
landraces 

• Several terms have been associated with 
the concept of a landrace such as: 
- Prlmltlve cultivar 
- Prlmltive varlety 
- Prlmltlve form, 
- Local varlety (Malawl, SADC), 
- Farmer varlety (CBD, SADC), 
- Traditlonal varlety (Afrlca), 
- Folk varlety 
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Current problems with definition of 
landraces 

• AH have been used as synonyms for the term 
landrace but there are Inconsistendesover the 
appHcation of eaeh term. Examples: 

- Cleveland et al. (2000) Indicated that farmers' 
varleties are composed of landraces, locally 
adapted varleties and progeny from 
crosses between landraces and modem 
varletles 

Working definition of landraces 

• Attempts to define landraces 

- Harlan (1975) defined a landrace as 
populatlons that have evolved in subslstence 
agrlcultural socleties as a result of mlllennla 
long, artificial human selectlon pressures, 
medlated through human mlgratlon, seed 
exchange as weH as natural selectlon. 

Working definition of landraces 

• Accepted warklng definition Óf landraces 
- camacho Villa et al. (2005) In their revlew of the 

landrace deflnltlon ca me up wlth slx characterlstics 
assoclated wIttl a landrace an d en !he basls of!hese 
provlded the follOWlng wor1cing definltlon: 

"A /andrace is a dynamic population of a 
cultivateá plant species that has historical 
origin, distinct identity and lacks formal =p 
Improvemen~ as well as olten belng 
genetically diverse, local/y adapteá and 
assodated with traditional farming systemS' 

Current problems with definition of 
landraces 

- BeDon and Brush (19)4) consIdI:r that a landrace: ls anstItuted 
by several farme-s' varletle$. 

- Other tmns amdatecl wilh &i!lndrates Indude "eotypes"', 
herilage varieties, seIectkln and c:ont:rvation -.erletIes 

- Zeven (19$) In a rev\ew oflanclrace cMlnitlons conduded that 
as a land~ has a arnpIex. and Indefinable nature, an aH 
embfadng deflnlbon cannat be gtven. 

• Whlle there 15 no one term unlversalty accepted, fotk 
variety, local varlety, tradltlonal varlety and farmers' 
vartety are more freque ntly used tha n others 

Workingdefinition of landraces 

- Harlan (1975)also beHeved that landraces 
have three baslc characterlstlcs: 

• Varlability of genotypes 
• Distlnct 
• Adapted to local condltlons 

- Hawkes (1983) extended the term byadding 
the assoclatlon wlth marginal envlronments, 
lack of dlnect competitlon wlth hlghly bred 
cultlvars. 

Working definition of landraces 

• Experlences from Malawl that support the 
current accepted definltlon of landraces 

- Farmers are abte to glve: 
• HJstoñcaI ortgIn of sorghum and owpea landra:es 
• 0es01be dlstIngulshlng reatures of Rh fanrers varietv 
• Given names lO various landrac:e; lO reect sane 

cnara:teristlcs of landra:es. ExampIes frcrn sorghum 
lanclraces: 

• ThengaIaIl'lllI'9 (TaO) 
• Gonkho (TaD, head wlth goose's neck) 
• Katswabanda (very hard !eeds that can break rnortar when 

poundlng) 
• Kawawaclzuwa (shIny seeds) 
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Exercise 

1. Wlth reference te plant genetic diversity 
conservation, comment on the products 
of the following propasal: 

o Farmers will only keep landraces that are 
useful to them. In arder to improve the 
attractiveness of those landraces not in 
use, value-adding through partidpatory 
breeding should be encouraged 
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Publications 
• Maxted, N., Guartno,L, Myer, L" Chlwona, E.A .. (2002). 

Towards a metnodology fa ~farm (I)~tIon of plant .Qenetlc 
resourtes. Genetlc ReS6uces and Crop EvoIutbn 49: 31""16. 

• Maxted, N., fbrd-Uoyd, B.V •• Hawkes. J.G., (1997). Plant 
genetic conservatlon: theln Sltuapproach. Chapman & Kan, 
L.oncIoo. pp. 451. 

• Lallberü B'L.Magglonl, L, Ma~N. &Negri, V., (Eds.). 
2000. EcP/GK In Situ and (ID-fann ConsevatlOn NetwórIt. RePort 
~n~a~aaTt:s\ ~~ w¿:Wm ~=b~n 
Managenent, 18-20 May 2000, IsoIa Potvese. ltalv. Irternational 
Plant Genetlc Resources Instltute, Reme, IteY. ISbN 92-9043-457-0. 

• Unlted Natlans Conference onEnvlronmmt" Development 
1992. Blodiverslty Conservabon, UNCEO, Geneva 

The problem in developing on-farm 
conservation methodology 

• Difficult to develop a generalised 
methodology because of complex 
sociological/ political/ environmental/ 
agricultural factors 

• Many descriptive studies but limited 
methodological advances 

• Farmer is the one to take the role of 
conservation 
~ 
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Introduction 

1. The need for on-farm conservation 
methodology 

2. The problem of developing on-farm 
conservation methodology 

3. The generalised methodology 
framework 

4. Publications 

The need for on-farm conservation 
Methodology 

uOevelop, where necessary, guidelines 
for the selection, establishment and 
management of protected areas or 
areas where special measures need to 
be taken to conserve biological 
diversity. " 

CSO Article 8 

The problem <if developing on-farm 
conservation methodology 

• Are farmers Interested In conservatlon? 

.1 
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Generalised Methodology Framework 
for On Farm Co nservation 

• Simple methodologies are particularly 
useful for those conservationists working 
in centres of diversity where: 

- Genetic eroslon Is oflen rife, 
- Conservation finanres are severely limlted and 
- Appropriately trained personnel are relatively 

few. 

e e a I e o 

-~ 

Conservation 
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1.1 On Fanm Project Slte Assessment 

• Site characteristics: 
- high levels of genetlc dtverslty at the si te (s) 
- interest the user communlty In the spedflc genetlc 

dNersttY found at or belleved to be found at the sfte 
- Immlnent threat cA genetic eroslon 
- presence af wlld and weedy relatlves of the target aop 
- local communlties have a tradltlon ot e xpertmentatlon 

Witn, and manlpulatlon of, genetlc dlverslty 
- romplementaMty d sub-sltes 
- sustalnabfllty and cost 

13/12/2006 

Generalised Methodology Framework 
for On Farm Conservation 

A Model Within A Model 

• Dn-fanm model fits wlthln the plant genetlc 
conservation model 

• Before on-farm model must select target taxon, 
undertake ecogeographlc survey, establish 
conservatlon obJectives 

• After on-fanm model must conslder 
complementary conservatlon and use 

Phase 1- Project Planning and Establishment 
1.1 On Farm Project Slte Assessment 

• Select sites, communities and farmers 

• "111e objective of an on-farm project is to 
ensure that the maximum possible range of 
genetic diversity of the target crop continues 
to be managed by farmers within their 
farming systems in a given region." 

• Ecogeography should help 

1.1 On Fanm Project Site Assessment 

• lhe advantage of uSlng exlstlog agrlcultural develop ment 
unlts to base on -farm projects would be that: 

• They are already mapped and weU studled 
• They already have a exteoslon worker I farmer I 

commuorty Interactlon structure lo place, whlch could 
be easlly used to coordlnate on -farm activfties 

• They are reJatively small uolts and so mana geable In 
tenns of an effective conservatlon pro jea 

• They are already used for the collectlon el ex sItu 
germplasm, farmers are already aware of the g enetlc 
resource of whlch they are custocUans. 
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Assessment of Local Socio-economic 
and Political Factors 

• Farmer Level 

• Community-Ievel social research 

• Micro/macro·level anthropological 
analysis 

1.3 Identify On -Farm Project Partners 
They are IJkely to lnclude: 

l.Farm ers· These wIII rommonlY be !he smaU la'Id holders who already 
grow the targeted tradltlOnal randrace5, who understand the implance of 
conservatlon and are wmhg to be IrvoIVed n !he project. 

2Agncultural extension wol"km -lheIr role rTEly well be oitkalln 
kíentifying potential farmers to be Invo/ved ti the projert, hepng 
Imp!emenl the proJect, as well as b!idglng an~ gap t:etween the 
prOfessJonal and non-professlon pcrtners In the proJect. 

l.Non governm~::rt::ns -There are I1'2ny exlsting NGO's of 
varfous klnds In rural cammun~ and farmers are uscrl lo 
Int:erac:t!nO wth them, ore ther assIstane mar prove bend'idal • 

... Commun~Jeader.¡. AlI rural mmmunities ha\!! sorne bm d organised 
local , so If the on-farm project Is to SUt:CCm it must lnYoIve 
these local a tieso 

1.3 Identify On -Farm Project Partners 
• Seled:lon of fanrers (ccnt.)~ 

- who Me rSJt1vdy JmIllIlr; tNs group d tarmers m.y wtsn lo contInue 
growing IardriKei as .. hobOy (Ir for ~ reasom, beause theIr 
ecCII'ID!TX positIal mar nat be 50 a1tbIIy tIed to !he ec:onomIc retlJm from 
thelr farn¡ pro:!lXe. 

- who m ~ ptJCr; thIs group d I'ann!rs IMY not haWl !he ec:onomIc 
resources lo change from lanclraces lO HYV'S or 10 lnaease !;he leve! c:t 
Inputs (e.g. fertlllsers, herbIcIdes, etc) lo ttM! system. 

- ffrJm ditf'et'ent t!IhnIc ~ beaUSll! ceruln 1andr.Ke5 mar be Issodated 
wIth a:rtIln dhnIc groups. 

- el tIIrmnt ~ beouse me cuIt/Iiabon Bnd ma~nce r:I certain 
lancIr1ces may be ~ wIth !he gencIer el me tln1'ltl'. 

- MIo ~ "'*f.S; they mi')' wtsh te ~ growIng Iandraces because they 
are the major custDcflIns d tI'1IdltIoNl values wthin the vIIIIge. lhere mar 
ltQy$ be pragmatIc rasons fer seI«ttng the chlefs DI' heaclmen arnong 
tt'IcIR Induded In !he proJed: betluse dlhelr key rcle wItIVI the .... 1Iage, 
they act IS I rnocIeI or ~ 5howIng !:he Import¡!Ince d !lnd race 
conseMtIon for the other flnTll!rS. -

13/12/2006 

1.2 On-Farm Project Sustainability 

• Sustainable in terms of conservation of 
diversity 
- No agrlcultural, civil or Industrial development 

proJects (?) 
- Contlnulng market for produce 
- Farmers are keen and represent the 

communlty as a whole 
- Policles/legislation 

1.3 Identify On -Farm Project Partners 

1.3 Identify On -Farm Project Partners 

• Mus! not be decisive or disruptive 

• Community shares benefits 

• Involve "gatekeepers" 

• Participatory rural approaches 

3 

Marcela Gonzalez E
Rectángulo



1.4 Formulation of Project Activities 

• Understand why farmers grow landraces, how they 
choose whlch seed to save for sowlng next season 
and when they choose to Introduce new material 

- Fanner decrslon maklng 

- It Is not a dosed system Csuper'-dynamlc) 

• Micro/maoo·level economlcs 

- Micro = off·fann Income I economlc asplration 

- Macro = govemmentall regional! intematlonal pancies 
~-

1.4 Formulation of Project Activities 
Cont. 

• Non-agricultural questions that wlll need to be 
addressed Inelude: 
- /Ve young peopIe mlgrating ro uman centres? 
- Is the Iocaltnfrastructure, such as !Vds, belng improved? 
- How dose to the oMarm ronservatlon slte aredevelopment projectS? 
- 15 OVIl strife and lOO assodated arrivai of 6od;,id Ukety? 

• Posltlve slgn of protectlon: 
- Are farm holdings fegmented? 
- Are farmers encouraged to malntaln landraces? 
- Is marglnalland being increaslngly oJIvated? 
- Is the site eoonomiCallv IsoIated, aeating martcet dlStcrtions lid 

competit!ve actvantage r 
- Are there cultural values and preferenes 21ssodated wllh lndvIdual 

iandraces or dlverslty? 
~ 

Design Interventions 
- 1Dca~==~=~)~~canthe~~.2eg~~cl 
~ "éi.t,l996; Eryz.fIguIm! ni lwanaga, 1996; SIhIptt elM.,l996). 

- agro-ecotourlsm may not be as laroe a draw lI!nature based emtourlsm, 
OOt cultvatlon of tra(jitkmal tand races may: 10m 11 component d 
traditional farm sbucture whkh are beconilng of inaelilng Impcrtance. 

- haltlng subsidies (perYer2lncent:iYes- McNeey, 1988) for HYVs. 

- Introductlon of Incenlifes that promote genetk, sodal, EOnOmi::, cufturaI 
ancl poIItIcaI stabllty. 

- "'"'" "'y""''' of subsidies (oot ....... _ID fa""""""", 
locaDy a!3aptecIlancl races 

- JndIred: subsidies may also be glven 10 cornmunl~ wIth contlrue 
growIng Iocally adapted Jand races such a PIOVIding extm i00i1 servICes 
e:.g. thé building of be:tte:r roads lo héip gel: lhI nid'ie aop b market. 

13/12/2006 

1.4 Formulation of Project 
Activities. Cont. 

AgricuIturaI questlc:ns that wIII need to be acIdres:sed Indude: -:: ~ ~~rntlng ('pute'.1Id reces onnbdlJres 01 ~ lind ~ 

- whefe and wI'en I$IIII! crop plantld? 

- what aru _J Is plantee!, 

- what planttng and cultMltIon leglml! Is IISCIP 

_ tIOI'Il$lIII! aop lMshed lIId 5tOted \IIIUIll$ used7 

- tIOI'Ilsllleaop..sed1 

- how Is lhI! liIfVeI oop lntrgm2d Into lile 0Y8d iIID~lme? 

- whatdllnOe Ir) tbe ~ mlghl tIlI! fam1el w\sh lDIntroduce1 

v-~ In! tIlI! tDllStnlIIlt!;he flnnrrraces wllen trttng toachlrYe hl$ or hu obJectlYes1 

Design Interventions 
• If the farmlng ~stem Is sufflclently robust there may be no 

need tor Intervimtioo, 50 .lust descrlbe and monitor 

• But Ir Interventlons may be necessary 

• Each slte Is likely to be unlque so nee d to deslgn 
Interventioos to sult the site, t hese may indude: 
- ralslng pubBc awareness d the wkier COI'ISe!'Vition Importanre of 

malntalnlnglocaDy adapte<! lancl races. 

- educatlon of the local communltv Inthe bene:fits of uslng local", 
itdapted land JaleS (Ql.elset eral., 1997). 

- aeatlng new, ~tlal marltets for tradltionallandra~ ~Jthl!f at 
the 1ociI1, regIOnal or natlOnallevel, where famm; are pald a 
prerruum by the consumer becaUR tradltlonal bndraces are seen as 
reng 'betté(. Hay requIre actNe: promotioo or mar1tetlng of the 
tradítionalland race: material. The5e: maXets mar always be nkh!! 

ll-OQIrket$ but If pubIdsed appropia~ they coulcI be sust:alna~. 

Design.lnterventions 

- access to landraces that have been lost from the reglon 

- changes In agrlcultura! practlce to a m ore sustalnable 
model 

- monltoring of any chan ges In genetlc, social, economlc, 
cultural and polltlcal factors at a local a nd natlonallevel. 

- Intrcduction d communlty seed banks to asslst farmer­
based conservatlon. 

- establishment of farmer's networ1cs to promote seed 
exchange. 
~ 
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Phase 2 - On-Farm Project 
Management and Monítoring 

2.1 Implementation Of On­
Farm Management Plan 

s. results of the prelimlnary socIo -economlc ~..r"ey o( tne 
potentlal sites, lncludlng a IIst of posslb le ~Oject 
partners both In the proposed project si~ ~nd beyond 

6. preliminary assessment of th e reasons wh'l mana gcment 
of landraces 15 currently taldng p:lace at ~ :)rO poscd 
project slte (s) and dlscusslon of the a ny V'...tentlal 
threats to the status quo 

7. conservation man agement prescription, a ~ of 
proposed Interventfons almed at overcom~ '9 the 
potential causes of genetlc eroslon ¡de nbfl6)'j aboye ttlat 
can be implemented tf requlred, 

2.2 On-Farm Monltoring 

• On-farm Is 'super'-dynamlc, so !he"J 15 a lo! of 
change In genetlc dlverslty . 

• Trylng lo Iden!ify significan! decline In diverslty 

• WiII depend on crop, local sltuatlon and 
resources avallable 

- Regular, standardised sampllng 
- Morphologlcal 
- Molecular 

13112/2006 

2.1 Implementation of On-Farm 
Management Plan 

1. statement o( lhe ratlonale for the on -farm project wlthln 
overa1l conSijrvatlon strategy For the ta rget gene pool 

2. results of thQ ecogeographlc survey and exploratory 
ethnobotanlcal/dlvers!tY survey, Includlng a list of spedfic 
potentlal slWg for Implemen tatlon of the project 

3. spedfic targtrt crop (e .g. taxonomy, phenology habltat 
preference, breedlng system, mlnlmum populatlon slze) 

4. morphometrlc and ~enetlc descrlptlon of the landraces 
present at UIE! slte e.g. mapplng of landrace dlstrlbutJon and 
Clenslty wlthlll the s te, detalls offarmers management 
practlces, relaUonshlp wlth oth er crops In the cultlvatlon 
~m, genl!Uc dlverslty) 

2.1 Implementation of On­
Farm Management Plan 

8. tralnlng iHld research agendas 

9. strategy tor monltorlng (relatlve to a known basellne) 
both the ¡Jotentlal cause of gene tic eroslon and the 
effects or lhe propose<! interventlons on genetlc 
dlverslty 

10. strategy tor use of conserved genetlc dlvel1ilty by 
dlfferent yroups 

11. budget, Il1anpower, local, natlonal an d Intematlonal 
conservilllon agency Involvement, and local and 
natlonalllOlltlcallnvolvement 

2.2 On-Farm Monitoring 

• erllello for selectlng samples: 

How wlll samples be taken? 

WII~n during the crap cyde will samples be taken? 

How frequentty will samples be taken? Every year, 
ev~ry other year? 

Wh!lt characters wlll be assessed? 

u.-. HOW wll1 the data be a natysed? 

5 



2.3 Review of On-Farm Management 
Plan 

• Compare data over time series 

• Identify changes, bearing in mind change 
is natural and dealing with 'super'-dynamic 
system 

• Review and revise management 

Traditional, General and Professional 

Utilisation 

• Humans should conserve because they 
wish to utilise and it is necessary to make 
an explicit link between the material 
conserved and that currently or potentially 
utilised ex situ by humankind. There are 
three basic user communities: traditional, 
general and professional. 

Conclusions 
• The Model In Perspectlve 

- Model may not sult all crops I sltuatlon s 
- Farmers need not wholly under the con troj of 

conservationlsts 

• Ethlcs: Meeting needs and dlstrlbuting benefits 
- Farmer prlortty 15 to feed famlty not be a 

conservatlonlst 

• On-farm censervation and agrlcultural 
development 
- Need to be pragmatlc! 

13/12/2006 

Phase 3 - Diversity utilisation 

.3.1 Traditional, general and professional 
utilisation 
- Similar to genetic reserve, tIllugh obvlously of 

more Interest lo farmers 

• 3.2 Unkage to ex situ conservation and 
duplication 
- Very Important as the system Is 'super'­

dynamlc 

Linkage to Ex Situ Conservatlon, Research 

and Educatlon 

• There is a need to· form links with ex situ 
conserved material to ensure utilisation 
but also as a form of safety duplication. 
The on-farm site forms a "natural" 
platform for ecological and genetic 
research, as well as providing educational 
opportunities to educational (primary, 
secondary, higher tertiary) institutions and 
the general public. 
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Generalised Methodology Framework for On-farm Conservation of Plant Genetic 

Selection of Target Crop species 

projeCLOmmisSiOning 

·surve}of on-farm maintenance 

Diversity . 

Develohment of Conservation Object=-iv:....:ec::s ______ ... ¡ 
On-farm Conservation 

Phase 1: 

Phase 2: 

Project Planning and Establishment 

• 

• 

• 

• 

t 
Identification of Project site(s) 

t 
profct sustainability 

Identification of project partners 

FoJnulation of project activities 

Project Man¡gement and Monitoring 

• Implementation of project activities 

• Monitring 

• ReviJw 01 project activities 

Phase 3: Diversity Utilization 

Traditional, General¡and I"rofessional Utilization 
Linking to Ex Situ Conservation, Research, Duplication and Edu ation 

Conservation Products 
• Producl Dep~silion & Dissemin.a_ti_o_n ______ ....J 

• Characterisati~Evaluation 

• Planl geneticiResources Ulilisalion 

Figure 1: Proposed methodology for on-farm conservation of plant genetic diversity 

Source: Maxted el al. (2002). 
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1, !'ltrf,\CE, 

'¡in>, field ";'llh'.:tin¡: 11I.1l1t1al h,l!> h¡:¡:11 '~1 !ttCIl:l".1 gellcl':'l gUhk [e:' 

>cople involveJ iJl cOllectin!: gl,;lICtlC ro.!sources fIl,1tcriab ot 5¡:cd Crajl~, 

iOot .L11d tuber erors and 1.IL'(,' Imlt LI01)::;, .1:' I>CL¡ .¡~ d,c ... .ii..i "1' ...... 1...::, 

relate-;! te them, It is bolscd en an e.lrllCl' \ersolon fOI sced crcps 0:1):', 

:ommlssloned ay FAD, to w!'llch tlcknowlcdgc¡r,ell~ is hereb;: mOlde, 

Ibe !ntenwtionnl !loan\ [;11' P\:mt (.cl\ell':- Rc<;otlrcc::; (lna;R) ,lIld th<: 

Europcan Associauon tOl" Rcscal'ch on I'I,n,: ;¡reculnl; {Eu~:rrpl'!) have 

sponscH'ed the present booklet 111 the hope lila:' lt 1\'1:1 be of value to 

Gen Flasm Exp10rlluon ~I1SSlOn~ 1Il il11 pal't.::; of the "'or1J, 

lhe al.:[ho1' wishes to acknOl.-lcdge the help[Ll] canlilCnts amI adVlce of 

1.111.:111":' i a (jcne lIank Cllnnlll t Cl' Incll~1l' 1:> :md IJ ¡' l',ll k:,gue:, 11\ FAQ, llUl\l1lc:; I a, 

ImIla and South ,\mcrica, a::; well al> cul1ea!,'Ues In IHnlll1lgh3111 nm.!. fonncr 

studc:\ts (esp.::ci¡¡lly Or. r.ena r-~nas, Ur. Ayla SencCl' ;>.ml Nr, U, Dt:ntonJ, 

ul1 oi ~holll ruad e.lrllCl draft:, ()j' tln~ bookleL 

¡'~nal:~', specln.l thanks 31'e cllle to Si:- Otto Fl':uti..cl (Australia), /'ol15S 

Ema ;.::nnett (FAO) :md Dr. J,r, KilhJ.m5 (fAO/IBPGR) for IlIuch help and 

advlc~, bas¡:,d on I~juo CXpel'!CnL"(i, 

TIIC I\';·i[cl' ¡'ll1 be h:lppy to rCCel\C l>Il~ges[10nS (01' illlpl'o¡'cmcnt oí th.: 

te:.:t :f new ellltions are pllbll~heu ..1.111.1 "'lU U')' to prcrndc furthet' 

,\\!VIL"C' 0/1 collc:..:tlng .!IlJ ¡.:cncl'.'1 c)(j""lit iOlf tcchniqtlc::;, -Acl\'ice <.¡m al so 

be ol::ained by "Tltlng to the Crop [colog,v nnd Cenet1c Rcsourccs Ulnt, 

fAO, \\.:hi.:h also pro\'ülcs thc ::'CCl'l..:t~,rl:\[ oC the Jn[el'll"tiolml Uo:.n-d 

fo,. tl:~llt (',Cl;CtiC l{es.oul'l'es), .!l Via dclle 'Ienoco dI C.1racal1¡¡, 001110 

!tome, It~l), 

.1,(;, !l.u,)..es, 
IJCP,IJ tll"-'lIt a:' l'lan' l\lolu)I,', 
\Jul\'crslly 01' IIJTlnlngh;¡lI1, 
)',11, \\" .. ;"\1',, 
UIIIllIIl)!I¡':UI\ BI~, nT, 
J'nl!l.Ulu, 

seecl c:-ops. vegetativcl)' pl'opagated crops 01' fruit and tiroer crops, 

In thü 1lI<1nual a11 three main mcthocls of sampling are describcd, and 

as ml.lci: detnil ¡¡S possible IS givcn on how to plan and equip an 

expedi ;:ion. 

IVhen pl;>.nning a held explorntion miS$10n it IS as well to becLr in mmu 

the mct.iods hy WhlCh the material IS gomg to be conserved, slllce 11. IS 

of little lISe to mal..e collectlons \~hen no (~Icillties fol' conscrv<ltion 

can de.:!! with them, Shlpping ¡lnd quarantine pl'oble!1IS must 11lso be borne 

1n rnl.nC at :In ea1'l)' pl;¡nninp, stagc, 

Oc[all~ oC collcc[ln~~ :lI'd tra\'ell1n¡.: .11'(' bOl1nu to difEer ;¡CCOnllOt: to 

lhe n:I'"I\C 01 lh..., 1'~ItCI'I.,1 Lulll,,'tl"!, lhc .... tUII.II IL .u¡J uthL'1 .. ,,"dillun'; 

oC the ;eUlltl'y ln \,'hILh the C'Xpcultlon 1$ t:Ü.lOg place and the JlC1'SO­

na1it1,;50 ,:mu p.l:;;.t expcncnLc 01' L:1C cXIX'Jltlon tc:lr.\ m~lIIhcrll, 

''/h.n f.:::101~3, [hereforc. 1$ not ..1. ue;.cript10n o[ unchangcablc lws bu: 

;'l sel'l~~ oE gellcl'.d r'-'LOI~III.'J\(;;ltJons, Ji. ll> hop:::d that the .::ollector~ 

will lI:-:ll1., illL'~,L' ,!lo CIU':I'I~' .1" l~J:_:,\¡'h, lIi.IJ..1I11! II1IIUII \,i~ln,:<,:- :md 

aUJust-H.t~ I-.!¡ere ncccs~ary, p.\ltlC1II:Il'lr j;¡ J'clatlOn t.l lljl!i\'IJU,I\ 

crop5, 

The pa:!;. to be fol1Ol':Ll,l nlOst -.:losc!)' :lrc those ue¡¡llnl! w1th s.ul\jJllllg 

tCc!1Il1':::.cS ,iI1u the neeu rOl ,i(!equ:ltc rJclú l'C'cordlo wlach C.lll pe uSeü 

11\ C(II1".lCl'llocd ,!()o.'\Ulll'nt.!tloll :-y!'"tCllto.;, Dn th .. ' oJLllL'r h.md, j.!cnel;.L 

cXJlcdijéOn plannin!: ;;!IlU thc typClo 01' cqu1Ill11C11t amI !IIethous ol' tI'.lflS¡)O¡t 

cun be ,\..:]ustcd ",tllm ,,!del' llnllb t'J'íit lllto local con,:!(tions and 

reqLl1 r,,-,ents, 

'1'0 <,:m IIp gr.:nctJL 1'C'~otlr(,.('s LO!!c';llJ\I; r,'qLlllcn¡·nt~ tn n fe"' \,01,,\5, 

The .,.!JCt'".,!, mt~r h:,"~ ,1 ¡.!,)o,i ~:nOl-:i('J.I!<: ... í th~' _II»)1ISJ he ¡"'111 bc 

':0::, .t,re: 

::., 11,· - _<.t h;,\(' d ¿:oot! )..no.,'lc":l!c t· .. the .::O\::,try 01 tlle re!.;lOn ;~nerc ne 

"'11, be ¡i'lI\'L'.!lllg, 

"¡ f!c -'st try te ,oiicL't ¡llo J:UI.;)' ;,~ !!('nctlc CllVel'Slt)' .llo pos~lbic by 

\1."--\ - _ ti,{' n C(l,7In{:lI~k¡) lI\\;:ti,Q,L'; "r ~,II'¡pllnf:' 

,\¡ Ik '_~~ll1t:I:"'· ,IJL\¡I~,tc \'C('\l,,1:- '11 Iln' IlvlJ ,H lhe (tllll Iw 1:, 

,'¡,:\k::1!~ his '::011cCt101);" 

2 

z, u-rmOIJUCTIU'1, 

I t. 15 mM tuliVCl's:!lly agl'eeJ tha.t a clltnstrophic 10::;5 of divcl'sity 

in 0111' crop plants has beco tnkil1g place dllTlnC the laS( fcw dccadcs, 

an¿ thut t111s proccss o[ genetic eros ion is llkely to contlnue at an 

diver::;ity as n baslS for the crcatlOn oE nC\\' hl.gher yielding, better 

ud11pted an¿ IIlOre dlsease lesistant varieties to help ~olve the world 

pl'oblcJlI$ oí hungCT and m ... lnutl'ition, 

Over the 1oI1101e \oIorld a concerted cfIon has rcccntly been ti!.king place 

1.0 collect, preserve and exploit th~s genetic diversit)' before it 

disappears [01' ever, Brecders nced not o'nly genctic resources of major 

bcld cr01)S but those of l.he so-co.lled minor crops a1so, sínce to the 

Jlcopk \~ho gl'O\~ tllL,n 111l.'y 1I~\y be Of'l vel)' 1!fCut impon.mee indccd. !'Ic 

ulso necJ living stores of fruit nnd forest tree matcl'i:Ils and the 

rclatcd wild species oí all such cultivated plallts. 

Cal'cíully designed p13ns fOl' collecting ond storagc o[ genctic resource$ 

IIUt.tcl'ials, with establi5hed regional and crop pl'iorities, are currcntly 

being agreed 1.0. Man)' people ore becOI1llng involved in c;q>lora'tion 

;¡ett.vitles, miu it lS thlL" bccoming neccssol)' to proviJ..: guidance ond 

help lli the cm,ect ¡oothods to be used, 

TIlcre are many misconceptlOns about me mcthods oE gemplasm collec'ting. 

It j::; llot just [1 niO.ltter o[ gOlng into the neld, t¡¡km.!! a íel~ sceds 

[rom a plrult or 1"\010 and taklng a note oí the country \~here 1 t was [ounu, 

OUr I:nowlcdge o[ the to.:-.onolll)', populatlon genetics and brecding 

objcctl\'el> o[ cult.iv¡¡tcu plllnts shOl~s vel)' c1carly that explorat!on fOl' 

genetic resourCC5 purposes lS a discipline in its OI.TI nght,_ Wh1ch is far 

removed also frcm ordinary bota.ilcal cOllecung, In general tC1'1llS, the 

botanicnl coUector 1S loobng for tulifonnity and [l'ueness to type; the 

l,eneth: resourcel> Lo11ec,1.oT 15 looklng Cor o.1iVel'Slty. ami 1!o using 

IIK'IIII"J-¡ cle\'i'a',¡ In \ :.plure 1I¡,'1.~llIl¡an t,I!Vl'l':>l ry fOl Ih\1 IIIHHP,U\I .1I1I01Inl O! 

Illolll'l'ÜJ 1 collccteu, 

S:ullphn!: methods dirCcr ;¡ccording to whcthcr one i5 collectmg annunl 

3. I'LANNING A CLNETIC RESOOR('.I:5 EXPEDITICl--I, 

J,l. RE.'GION Al/O CROPS, 

As much urre as poss ib le should be allo~ed for cxpedi tion planning, 

From six months to one year 01' cven longcr are advisable. Sometimes 

three months 01' less can be enough, depending on whether the collecting 

te:un h¡ts olready been to the region in question nnd can thereíore retum 

with a r,únimwn of íurthcr p1anning. 

r:hoosing n region [or e~loration. depcnds on, 

1, ()(!lCctatJOn of p,enetlC V:il'i(lhjliIY, 

2, crop prlontlcs (01' genctic 'resources cOllServation, 

3, l'er.ionnl priori hes, 

4, past c,,--pl(Jration ... ctlv~ties. 

'nlC fact. tha1, extensive collections have been mndc in the past ilnd have 

pl¡I\'i,\I',I¡¡':\'i'111 ¡':o.!llIlpla:>1II fol' In'{-'c\Hn¡: jll'O¡:I:IISIIll':" \J¡'t·~: not 111t';!1l th.lt 

ne morc collct:lions are TleeJcd, Slllce 111e eXlstlT1g OIWS m;ly 1l0[ 

llCC''::"S:U'lly contaw J.dcqu.\tc amount of genctic di:'ersltr, 

F1CI.jtlently these p,,~t collections, 1, may have becn collectcu by brccdcrs 

fol' a llmited pUl'(lose, 2, may not have been POpul11tion samplcs, j, noy 

nOl have heen cOllservcJ propcrl)' fol' long-ten" conservauon, -1. mOl.)' 

h'IVl' ~,lIl'(CI'CJ r¡,om genetlc crOS10n or drJ[t ~inec tllcr ",erc collectcd, 

S, Iflay h;;!vo hccn collected frcm casily tlcccssiblc arcas, ignonn¡: remate 

01' even [aul!' ;;!ccessible sltes, 6, may have been lost by neglect, 

rtul~al unJ pcst olttacks, ctc, 

lhe m.1in pul1JOsc of [he exploration may well be to colleet wl1d spccics 

antl pri:univc (;UltlVal'S, liH~sc are in general not particulnl'ly \~ell 

rcpn:scnted 111 sonJe o[ the' larger collections; even sorne so-called 

''I-Iorlo.1 cal1cctlons" mny not weludc more than a few s3mplcs oE rcl¡¡tcd 

wIItI OlIld I-.eed species, 

1 t 15 sOlrotiniCs necessary to collect onl)' onc Cl'Op on an cxpeul [¡on, 

ti!', t"S' In',I,UlO' I~hen thCl'L' lS ,111 \nancdi,llC tl1l(,',lt tu lIlUlj!CIlCOLl:. I.nld 

1':l(,.C:> oí a crop bcc:tuse ol' thclr rcplacemcnt by ill~Jrovec! ..:ultlVars, 
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';"'.:'.\.:> ,L I . ;. I \'CI)' oftcn, hUl"cle!, SCI'Cl.11 n.'1.lled ::'pCC1C~ ¡¡re al! ¡':I'Ohll logcLlu.:l" 

I 
llohcnt!.) 0\' ~I'O\!PS o[ el'en lUll'cl.1tcd SpCClt,:S occur in the s:unc \'olatJol\ 

J (,,,!leaL, harlcy, It'nlil!', ctc. J, Mlcn tlli..; j~; so. tul .Lttt'lllpL shollJd he 

i n::\dc to colle.;:t üu:' I,¡ec\ ranSc of crop!. sIne:;! lt wlll¡lrobablr be 

'i ,'c1)' cxpcnsivc ilnJ not vCly cost cffcctivc to send SC\'Clal e~lx:ditiOltS , 
( lo the S:J.1I1C l'ci:1on, caeh for i'ts Ohll particular erop. 

In SOtC lnstr.J1CCS, n:ultlpJc eral' cOllecting n.ay not b~ plo.lI_li..:..l. 

TIltS .;ould be so fa!'" couons ~ld Qt.ÚIO,¡ in the i\ndes J where clld! crop 

occun: in;¡ complete distinct .¡ltitllll¡n;¡! anJ anro-ccolo¡;ical zonc. 

So, c:L!'('[ul decb;:ons ¡~USt be m'LrJc il1 the pl<mning stage, nnd collectinl! 

priol'itie-s must a1l-;a)'$ he I..-ept Üllnly 1n viClt. Of course, soru:: 

flc:nb1lity must ~c ollero,,,¿ ln the riele if lntcresting /ll3.terial lS 

found, enm tr,ou~h lt nk1) not have heen on the list of crops tO be 

co11ected ",hen th~ e:oqlcl.lJ tion vas pl:mncd, 

'nlC pl:mnin~ ('Ir ..:clll'ctinl: C.'.llC¡]ltIOllS on a n:ltional b:1S1::\ shoulll 

:n,'oqll,)J','l<-' ll ... ) 1":!!lIl:,tl"'I¡;, !;<-'l olll 1,:, Llll' 1',I'li'II' '1' l"""l,~ illvlI!v,'d. 

In :..11 c:-.vedition plarulinr.: to oLl,C'l' C"UlltflC~ it is oC thC" !:IC.ltCSt 

impOl"tMCC to enlist the enthOtl$l:1stll; ~lIpport of the host cOuntl'Y and 

to cnsurc that go\el11lllcnt.l1 O[{ICHlls, agricultural SClentlsts a111.1 

lJ,I;ll'n:,ioll \lrriCt'I:' :1111 ful1,' ,n',II11 01 I1U' lmport:uH:,· .. 1 tlw l'xplo(':tti'H1, 

conseJ'v<ltion <Ilul cffit:ient utili.satloll of their Iwtional pl:Ult gCllClio.: 

rcsOUl'l;es. 

A governr.lcnt pcmlt to 1;01lC'<,;t pl:mt!' mar be l'cquircu, and If the pl(lnt~ 

are to be oxported' to 'lllotJIC.'¡- 'countl)', 'cle;Í.r;mce from' the approprialc 

socuon oí the ~linistl)' of .\gricultul'e (PIMt Health, Qu.1rantine, etc,) 

may be nccess31)", Infonnation on hC70~ to get thcse pemits, ",ho lO 

contact, etc. vanes [rOll1 cauntl)' to country. The releVilnt &rbassy, 

the FAO Unit of Crop Ecology .:md Gcnetic Resollrces, or the IBPGR should 

be contactod for ;¡dvicc, 

!'ull ro[xn ts on úe cxpedition rcsults and OFrERS OF SUB-SJ\\!PLES OF ALL 

COI.LECTIo.'\S SHO.n...D BE HADE A\'AIL-'\BLE 10 mi: ,\l/lHOIUTIJ::S OF 11m HOST 

COUNTny, Reciprocal CXcll;JJlgC of ~1.1tcri:lls and data cO\'ering theit' 

its crops and people, Often a dnver, guide 01' interpre~er may be 

tarcd for e:lch p;¡rticul:tr place 01' region \~hcn spccial necds adsc. 

J. J ROUTf:, 

Preplannin¡¡: the route is essential, and t.he· availability of maps 

such as contour Jll;J.pS 1:1,000,000, 1;500,000 (01' larger sca.le if 

pcssible) and road maps, is most lmport<lnt. Regional soU types and 

climatic rr.aps as l~ell as vegetation maps are most useful, but gener.:llly 

are difflcult to flnd 01' do not exist, In Jll;J.ny reglons, the mnps are 

unreliabl0 anJ al1ow.ln.:::: :;hould be mJde for thlS whore knOhll. Good tOad 

m.:Jps, even ,~ithout con;:..ru:::;, ale qUite t1seLul and are hettor than 

nothll1g, 

At an oal'l)' planmng s:.!ge a Plo":slOnal route .should be dr¡l\>'l) ur. 

Local contacts should :-~ 1l'.1de b' COl respondence, espe'':lally to he ld 

st¡¡ff in 1;¡Ole rC!llOte .l;"e.I:;, to ,Iansa on the ieasibilit;.' of COllo..lI,inS 

certaln ruutcs, GoveIT.-"mt pcnnlss:on b orten requl1'cc te enter Ccna:11 

are<lS, anJ thn: llhlSt h(' ~ollght '".'): ,JI .u.lv.I/lI.:e hy IHi:.itl!~ to o!·c'i.;ial" 
¡It u:; high ¡I l<..'\·c! :!!, J~:,~bh:, 

Correet timlll¡!will :-.!\.c it pO~:'I\JlC' 1, to <,;ollcct the !M!'.C~I ~UnUllJll 

uf' ¡,:cnclic dIVCI:;lt,~' 1:. lhc pe! lo..! :O\','! 1.,1>11-, l.. tu !Jo.; 111 tht' WIl 111\1:. 

areas \~hC!\ the cJ'op 15 :n:ttunng, 3. to .:ollcct from nlllf'l)' dl!otmct plnces 

"'lt/\ln cllch 1'>:810n, 4. :0 COVOl' 10":111 \· ... r,Latlon::; 111 sod, clim.ato, 

alt.LtuJc, v,ll)'ing agn::llturnl p::l.cnccs, etc., 5. to lcok for weec.)' 

fonlLo; jll ar.d :lrolLnd th~' [¡cid bOl'Je:'s, ll. to senrch for I'elated Idld 

"peCH';; , 

In ,goneral, ... ·hen pl¡mn:-,g t!lC c.'.'F:,':'itlO:I, :dlOl>al1ce In tirting can be 

mad~ for cl unJtic anC! ~ca:;onal dl:-fereneco; .l55ociated with broad 

¡:~~ogr<lphic fllctors, \'1:. l;¡tit1odc, l(Jn¡:it~c. :'Iltitude, witlun the 

dg:o-c::ologH.:ai regiOr.:o be s:l:r.pio:.'d, !t 15 mOH lIr.portant tO ól.::;k fOl' 

lIC\'lce on r;olltllrlty lIM 'lur,'t:st ti.~s [rom locnl ngriO::'Jlturahst!' ... ·ho 

sl~lseqlcnt emlU:ltlOIl stu~bes shoul{j be urrrulgcd whel'e possi\Jle, en 

a COlltintllllg b;lSis <lfter the close oC the cxpedition. 'nle attention 

of govClllncnt officiuls should be drmm to ureas lihere fuI'lher 

collectl.ng should be c¡¡rried out. 

A final word l~ necessllry heTe on nature consorvation, C'ernplasm 

cotlecting should not violatc the principIes of nature protection. 

!hus, if the I<lld species to be collected seems to be vel)' rare ano 
in danger of extlnction, care should be taken not to collect so IItlI"Ir 
slInplcs oE sccds, bulbs, tWCT5 01' vouchcr spccid'Cns that Ilone is 

leEt for natural regencration. 

J.2 T/lZ COLLECTIHG 1Z4M. 

!hlS sho\Jld be l..cpt s1lLlll for cffic::iency. From 'tI~0 to three pcrsolls 

is Ideal. La'ger tean5 can be split up into groups of two or tll1'ee 
1'(,'ol,1\-, ",'rh ¡,llr1(':lt~',1 lO:1 Il1Il'tic"1I1ru' I'Te:' :md T'C"l'ortiIlJ! hork te> thc 

tClI.ln leJ.Uer :;1: rcgul:lJ' intl.lrvals. 

111e tC.:lm lcader ShOllld prcforobly be n botnnist, n brceclcr or 1111 

ngronomist. At least sone m::r.iJers oE the expedition team shoulll be 

[ami li:ll' ",i th tlle Iforphology, ccology ancl brcedillg neetls of the C1'O!''S 

tu 1.10.: collectud a~ ",dl ;15 Ulo.:lr \~i1t\ rclutivcs_ '11Ie le.un ::huultl :tI!'u 

haw SOJre knwledge oE the region to be vlsi ted, I .. hether from persOllal 

experience, fmm the aCCOUJlts of othel's ",ho havo been tllcre before, 01' 

by reading a11 the aV<lilLlble literaturc. At lease three lIonths' 

intensivo study 15 desirable. KnC70 .. 1edge of the diseasos and pcsts of 

tJle crops co11ected m the regiOll 15 also oí considerable advantage. 

BrieEmg sessions for a11 tewn netlbers should be arranged bofare the 

expedlt10ll so that all should start with a thorough kno~ledge' oE the 

crop(s) to be collccted, the vegetation and the clilMte, the agriculture 

systems and me history and results oE past collecting in the region. 

1\'henever possible, the team should include a speciahst on the region 

to be v1site'd, suCn. as an extension officer who works in the area 01' 

who is convers.mt with local conditions and languages, as l .. e11 as 

$ 

Idll have ll1tl.Jl18te knowledge of crop production and statistics on 

rcgularity of yield, etc. 

!here ",il.l inev1tably be certaln arcas where primitive 01' locally 

selected cultivars flower early, or late, despite the maturity tilleS 

known for the general region. In such cases lt may be necessary to 

a11a...· sufficient time for tiro visi ts by the team, or to arrange for 

a second co11ectlon to be made by local agronomists 01' extension 

workers after the team has leH the region. 

The penod when seeds 01' vegetatlve stol'age organs are ripe is 

relatively shoTt, Thus lt is weful to have a11 the collectlng 

tedmiques woll rche¡¡rsed during the expedition plo.nning, so as to 

collect as many s~bs as possible ln the field during the time 
available. 

J.5 EQUIFtIEfl'!'. 

l1ns tdll \'ary accordmg to tne O18.tel'l.als to be collected, clilftltc, 

loca 1 contli tlClnS, rooUe of tra,·o 1, etc. TIle i tcms 1 is ted be 1 OI~ cons ti tute 

an optill~l 11st COT lI/l ldcal.,-ollectlllK m1ssion. but even ir certain 

items aro not available good collections can still be made: 

1, SLI'OII¡: cotton b>1¡:s, si;:e :md type depcl1lliJlI! 011 ":l'tljl, Id th ~\l',lI~ 

!olrings 01' t.lpeS if possible. SOJOOtl.lIDS stl'ong papar \Jags IHl1 \Je 

satlsfactory, especially for tuber rnatenals. 

2, Polrthene or paTchrnent bags for fruits, c.g. bcrl'ies, cól.psules, 

etc. to be "cleaned" later. 

j, I,."r&e b¡¡gs, sacks or boxes in ,,'hich to put the sllJlflles. 

4_ Stror:.g papel' secd packcts of various sizes. 

S. Sieve for cleaning seeds taken from berries, etc. 

6. Strong kmfe 01' secateurs for making budwood cuttings. collecting 

\'cgctative org;¡ns. etc, [\'en though sccds. roets or tubers are to 

be coll~tf;'CI it may be neec$$ary to collect 01' eXMUne Qther part:¡¡ 
of the plants. 



, 
7. :::.mall pockct. notcbooks, for tuking notes IN 111E FIEl.!} <md fo!, 

11~::.inr. phOlOCmphs takcn. 

I:!. CollcCtors' rie!d nott:bc.:o~~ ~Sta:: 5Co.::ltlll 11, pal.'C 3-1) 

9. Larccr 110tc11001: (S,I}' 1) x '211 cm} fOl" )..ecping diary cf llf:prcs:nc.m., 

notes, c:c:. - to 00 \~r;tt~l: u,'> c,¡¡ch ~vcninl: frOlll the notes ttlado 

ln the fl~·ld. 'nÜ5 will tht'n ":Cllilpnsc ti "joumey loy". 

10. Rubber banr.b, paper clip:> or.,<;[1'ing for doslng bags. 

11. Tag labels fOl" spcculICns, c.~. fOl" ¡'Mrtlt.:ul.IT cereal splkcs, 
panlc1cs, C:Jr5. 

lZ. Scvcr:tl pOCkct knivcs ami 11:0l"$ oC sc!ssors. 

13. NapsaCks and rudsack!> for '::lrrying collecting equipillCnt, 
books I etc.. 

notc-

1", InM!cti~jJc :unJ¡ur rllll¡:i¡"\,I,- ,[w;I-., Il 1>'111 \1\' "'::-"'lIli;\; 111 n~l\..l' 
sure thac these do not I·cth...:~· the Vtabilay o[ the s:unplcs. 

1,5. 2 5ci.'I~1.j'iC .:qui?IiIc!lt. 

1. $mall ponnblc altlJIICtcr to I'c:ld up to 5,000 m. (15,000 rt ). 
2. F1cId compass. 

3. cameras, one fol' bIne\: ¡ulJ k:lltc unú one fa\' colcur. 35 IMI Slllgle 

lells re fJ ex I~ i th pen tll[lI'¡ ~III ')1" vi CI,- flndcr, close-up lensc!., 

ultrav101ct filter, grCcll tl!· rcllO!'; filters¡ flash app.:n·atus, 
tripod, cte. 

4. A plentiful Sup])l)' of film:.: 

S. Lóll'gc piece of .;Ioth (bl:ld \'ch'ct 15 Ideal) for use as bad.cletll 

Imen photosraphin~ l1\llivid\l:l! plallts in the field. (Note' t:'lkc 

c:'lre tO c:qKlse for pl'L\lt, ne:: for bo.ckcloth:). 

6, Lightmcter, if not :llreaJy l:lI:orporated lntO calfCra. 

7. Pod.et 1enses {x 10 ilnd x i:; o,. x 20 ¿lre use fuI magmficationsj, 

~.[,.J ,(dd1.~i.Ql,al. o:quip!4lJlt (k1ICII ,;oasiJ~'lcJ desirable). 

1, Sculpels, dl:.!:>ecting ll(.·t'dl~',;, Jjs:a:ctin!! sci!>sors. 

2. 8inoo\.:1.1r5, espc"::lolllr [<Jr r ... -,,:olUl:nsSo:lnee trill. 
3. ]lB lat - eoloruletric t)'pe. 
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6. Heavy duty jaek and tyre levcrs. 

7, Spare petrol cans ami 10.q:e [unl\el, as well as a lcngth of plastie 

t\bing, 

8. OJain 01' ny10n rope. 

9. Shovcl and piek. 

It should be stressed here that 11l man)' l'cgiol'lS, perhaps in most, 

collectlng: has aIread)' been Oone alony the roads, Thereforc, plans 

should be made to visit rcmotel' places which are aceessible only on 

horseback, lIIUlcback and eameIbaek, 01' on foot. Local porters may be 

necessllT'}' in SOOlC plaeos. ~l<\'I.'\' OF lHESr. REMiT'ER REGlQolS SfILL OO'tTAIN 

Vl\UVWW Gl~Wfll: ItI~RCJ...s \\lIJOI 1[,\.,.1. lllSAl'I'UOO.:Jl ¡101 mr: mlt1: r,,\SII.Y 

ACCESSTIIIJ: PL"m;¡. 

/rb.'\t collc.;tinr, ~o'lll bc 1n.1,lc in arcas \~hll:h do not have hotcls 01' 

\lV('11\il~11 :h',lIl1lla~I:H iun, C:unlllU¡: 1'tluil_Ill'lIt ¡.; tlll'I1'IU1V ''','';CIH ¡al. hut 

in ¡llulUlin¡! lllc loate tllt: ,ICI..C:-\!,lllilit)' ,,1 Loo.'¡¡IS ,1ml v¡IIJI~C'; fol' 

¡¡~catlJllOd.2tion amI fol' huyiaJ; iood iUld other cssentlnl suppliCs 

should be notcd, 

1. l.i!lht-l~cir.llt tent:. to t:li,e !lile Ol" LWO peorle e,lch (\oI1th fly 

:.heet ¡IJlJ JlIOSQU1:U nt'tt!llj:I, abo ,,,c;ll~d-in .I~roUJ\dshect, 

Z. SleC)lifl¡:¡ b(L~s Idth <;hel'L 10,11::'. 

3, SI'!a11 c:lmp beJ. .. , all' IIl:\tn!s~cs or damp-protor t03Jn PI.1tre:.sc!:>, 

... COO"II\~ cquipmcnt ¡11l,~ ~toves, 

S. Set ,,¡ o.JUlninHG:l eutlcry, 

(" Pla:.t:c Cl.lp:., ml.::::;:', pJ:ttcs. et..::, 

:I:,t,cr ":Vllt:l:r~C!'ts;. 

~, ::lc.:::rl~' torehcs .1I1li aJilqU:1tc suppl\' vi ba:;:.:-ncs, 

9, ¡":I~ .'lwttcry 01' .~:ls), 

10, A st'l.1¡1 I.lhtc, :InJ ch:lir~ l'l.ly \1C ll"cful ir $¡laCe pcnnits. 

C1ot.hin~ ::bot:ld be ~~Jltct! to the re~io" :l.I\d !.hould be llghl"'lIight 

, 
'¡ 
I 

¡ 
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l. 1'01ar01ci e;:uoora. 

S. l'tJlythenc 01' glnss Spu.:llI'Cn tubcs for l"COt tips, anthers, 
flowcrs, etc, 

6. Benles of form.,hn, alcohol, 01' :teetic ¡¡eid for prescrvinC 

rcquired parts of plalltS, 

7, Siliea gel (01' secd dl'y1ng, togethcr witll nirtight specimcn 

tubes, en thc whole, seed drying is ~st done later, after 
retun!ing to honc b¡¡se, 

6. Pres5es' in which voueher spccimns. can be dried. lbesc :tre 

regurdcd. as esscntial by sonre co11c.:to1's, 

9, Absorbent pape!. felt 01' pla5tic fOdlll sheets for PrcsSin¡ 
speciJrens, 

lu. Nu"'Sll.'lpcr UI' 'eliDlSie:;' Cor inúividual :¡llCcih-..:ns. 
11. Corrugated cards el' aluniniUIII she<:ts to put betwc:en drying papel' 

in the pl'ess !lnU thus allow for adequatc ventllntion. 
l~. 

13. 
lhying stove and stand, (A slow-buftllll& par:lffin StO\'C is idco.l). 

A small battcry tape reeorder for dlet¡¡tmg he Id notes, cte., 

may bE! a useful nddition 01' altcrnatiVe to J . .s.l, 9 aboye. 

3,5,1 Tral1spol't. 

TIlÍs dcpcnds on the type of cxpcdltion and number of panieipants, 

lf the C):ped1tion lS 1n very isolated arcas (across deseTts, etc.) then 

it m::ty be bettc:r to have tl~O small vehicles in the fleld then ene. 

AJviee should he tnkcn frem loe¡¡l residents nnd p¡¡st cellcctors, 

1. Land Rover, jeep, etc, whcre possible "'ith four-wheel dl'ive 

high/low gear change and winch. It IIlUSt be cOIl¡lletely eov~~d In 

and lookable to prevent theft oí ContClltS. Long wheel buse, 

heavy duty tyres and heavy spnngs are destrablc. !'-or vcry n:lrrow 

n.;isting IQOUI'!t:llll rO.:lds u :ihort. na.rrOl~ jeep i:. recollllcnded. 
2, Roef rack wi[h waterpl'oof eover nnd ropes. 

3. Good set o[ sp.lre pal'b :md tools. 

4. T"ll sllnre tyres, pump IlJ\d pressure g¡¡ugc. 

5. f'uneture repa.ir kit with plenty of patches, 
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"ilcrevcr possible. líash n'wear/drip dry elothes are espccially usefuL 

1. F;cld shirts lInd trousers, 

2. SweatcTS, sel-eral of V3.TlOUS thie)cr¡ess, 

3, Waterproof jacket with hood, 

4. Sun hat and sun glasses. 

S, Waterpl'oof trousers. 

6. Strong lcathcr boot5, leather shoes al' nbber-soled canvas shocs 

aecording to what lS thought to be IDOSt appropriatc. 

Note: Jackets and shuts should have plcnty of packen. 

J,5,7. Medical cur;!ie:l. 

'lhe typc of supplies depcnds .011 local udvicc on [he prolllua:. i1kc1y 

tu he !.lICOIUltCI'Cd, and tile ccxrmon sonse oC the tC¡un IICIn.10r.> on whctllcr 

to saJl{lle, Coods alld drinks which are totally unfami lio.l'. 

1. lnsecticidc sprays. 

2. ln.'>cct rcpcJlC'nt crc:uas. 

5. l\n!.ih¡"lLC \.LhlcL~; :L¡:ainst ~tum.l\.:h allJ IIlll'~linal llltCo.:l¡,~,:. 

(take several t~1)CS), 

4. fo.ntac:..d tablHs agaiTlSt minor stoowch upsets. 

S. Antin¡;llan;¡l tilblcts, \~hcn neccssary, 

1), Alltihistwlur,c' ere:un. 

7, B;ulda~c$. 

S, B:md-a1J, Llastopl:lst, etc, 

~. J'arnCet:I1IlOI, i1Sprin or other fOlln of ]1aill killc\' . 

10. 011 oC cloyes fol' toothaehc, 

11. Water purifylllg t~LbIcts 01" ponable water pudficr. 

·1~. Sno.ke b1te serlUll, "'here thought to be necessal)', 

PrcvieLls injections agalTlSt smallpox, typhlls, )'c1101\' fever, tctanus, 

eholern, etc, hill have to be taken aecording to tho hCólJ th htws 

allJ rcgllIatiolls of the po.rtlcular country to be ViS!tCll. 
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! 4. J.] .-:-~-3Z= c:l:lcc~iou,; (CultlV.ltcd aml wlld materials). 

Tho O\'era11 sa'1lpling strategy dcpcnds en the kind of species ruld 

espccl<llly its orCcdln1! systCnl, ru;:Q\Ult ol llene 110,' llctwCen popui .. ~ior¡;, 

etc. HC\>c\'e::-, tilis 1s often not h.nOhTl ir: advnnc~. Therefore, ene should 

tI')' 't0 .:o\'c1' t.he "hole rcgior. by tilkmg random populaüon samples at 

""ide mten"als (= "coarsc ¡::rid sa.1~ling"). The süe oE these intervals 

dcpends on the :unount of em'iron¡,rntal tli\'crslty. Thus, if an area 

SCCInS t\l be f:tiriy unifcl'al in cllllJ.1tc, soU typc, \'cgct.1tion, fanning 

pr<lctlC:,:oS, (ro]) "':lllln"..tt"!> .Lml ;IJ tiwlJc I.be ¡Jlten'.Ib; cal! be quite 

largc (20-50 kms, er even more, pcrhaps). IIQ.'cvcr, iE these factOTS are 

changmg quickly (cspccially altitude) I then (roquent somplings should 

be made (sometimes every km or 1ess, or ever)" 100 m increase of 

nltit\~). Tt is diCficutt to b.:: precise h.::i'C, hut the collector should 

take a¿vic~ [rom loc.11 pcople :l1l!.1 shoulJ ob:a:nc tht: general dwnJ::es in 

vegeta.ion, falmwg practices, tnbal boundaTles, etc. before mahng 

his dedsions. 

Somctir..es, ir tIme pel1lUts, a t.1'0-stilgC collocting r;¡¡u he done. Hrst 

a "caarse grid" sampling should be canied outj and this should be 

foll~'ed in n later )'Car by: 

1, JILIre lntensiv~ S3ll1plÚ\g iñ speo.fic arC:ls depending on the records 

o: past evoluation of material collected previously. This two-stage 

collecting ;!.s essentlal when searching for deflned genotypes, e.g. 

those shoo.dng high drought reSlstance, disease resistance, etc. 

2. s?"cial sampling of dlSjUl\ct populatioll5, peripheral populations 

a."'ld those occupying geogl'aphically remo te and often peculiar or 

¿istinct ccological ruches. 

3. ":1ere'o,.cr pessible the ",ild population should be s~led at least 

t'~"lCe in dlfferent years, becall50 climatic changes from year to 

\'C:1l 1lL.1} <,1I:u\):<: Lh,~ rrt:q\lcu,'Y "r ct:l"lain hiotn}C~ in the POpulatlOn. 

1:, 

crops and fruit tree crops, respecth·ely). 

4.2 SAMPLING SITE. 

This IS an area in which a population sample 15 cOllected: For each 

samplc there \áll be a single collectlOn number with its set of 

recorc!ings of locahty and habitat data (see Sec'tion 8 - J)ocumentation). 

2.1 Size o{ sampZt.ng siee. 

1. For an annual crop thlS "i11 be the fanner' s beld. 

2. For a weed SpCCICS the sume concel>t ;Ip~l les as In 1, 

.3. For a ",Ud specles thlS must be dctcnnined In rclation to the 

varintion observed U1 the POPUl;\UDI\, the si:.e of the colon)' nnJ 

envlroru;¡cntal factors. Arcas s.1r.1pleJ !n."\y var), [rom as SIl\311 as 

S x S to <15 la¡'gc as SO " SO m ac:c:ordin¡; to tho colon}" si:e and 

tl\(,: Jcnsit}" of wonidu.1h,. 

Scme cOllectors advisc th.1t a .... ü.lcsjli'<:.ld popul:.Ltion, whcthcn c:ultivatetl 

or wild, should be dividcd into subpopulations, cllch oC which ",i11 tllen 

rcquirc a different collcction nUllbei' anu Sal of locality and habiut 

recon.!s. In ~0I1lC ~'a~es thc';t' d:llOl r¡;1J' tll' <':V('II 1I..''tlllirt:J rUI' inJlvnlu:t1 

plants, as with vcry ~~rsc1~' OLcurin¡: h'¡ ht SIlCCles. 1\ot.-cvcl·, oth<:i'~ 

advisc against this, Slncc thcn th.: n.1tul·.t1 plmH 1.'OIl;lJ.mlty with its 

charactensth:s features 1S lo!>t. 

This depeno!> 01\ 1. env\rurunental dlvcrsÍly, 2. the p.lttem of 

dlstribllt~on 3JK~ Jensities of incl.:.dduals J/l the populations (especiallr 

ir: I,lld ;U\{! Ncel,h' fonns), J. obSt:I"\'atlon 01 lare ,'ariants ¡n the 

pcpul<l!.lon~ .. '"nc morc vanabJ1ir)' th:lt is ~Ct'n bet."·ccn sitos, thc 

,: losel' \~1 11 bl: t:\C :; \ tes lo be SD1!~ltt-J. 

Rólndom :;,I,lnpltng \.;> stro~,gl}" iccOlmlCnJcd. 1111S is orten spokcn oE as 

"/I01\-s~'let::lvl'" s;urtjllinr. S;unplw)! NTLlr \s mlnirnal \~hC'r.:1 1arl!C snmple 

4.1.2 Co!leations from fal'mIlJ's' storeq, m::Jrkets, 61101'0, o;c. 

It lray IlOt all~ays be possiblc to take field sanvles over a wholc 

regior. adcquatciy, even using a coarse grid, tltrough lae\.. of tillC. In 

any c¡¡se it lS often advisable to investigate and colleet from faT1lX!f'S' 

star.tge bins, from local shops and ma.rkets, Or through the good 

:::~:.~::s ':)!' l~:'.l 0ff,,.inlo;. Mllrh useful infonm.tion IR:\Y be cathcrcd in 

this u:t:, and co11ections may be Jl3de IIOTe easily: In Tegion-oriented 

ruitiple-.::rop cxpeditions. tile fanrers' stores are pil.rt.icularly 

inyort:mt to ensure !hat a11 cTOps from tile ratatian are collected. 

\\hcn sanpling fmm shops and mrkets i t is important to aseertain hcrn 

!I1Ich ll'i:ting has oceUTred - especially if .tile seed is being sold for 

COl\~IU!.)Ü(',U r,lthcl than 3S $ecd fOr sowing. Many m."\rkct seed sulls 

ofrcr mixtures matched to conSUDer delfW\d, e.g. grain 1e~s with a 

¡mrticu13r cotylcuon colour whcn split, rice caryopses tl1lnsluccnt or 

not, coloured 01' noto and these may represent se1ected seed 10ts with 

nuxtures of genotypcs different from tilose sOlm by the fal'1rer. hhenever 

posslblc tJlC ICl!ion J 1'Oln I~hich tho scoú lim. obwincd shtlu!ú :llw:1ys ho 

ascertained. 

4.1.3 CoHectl,:ons from orchard cmd kitchan gards11B, ate. 

It lS vcry lll\lort:mt to make collections from orchanl and kitd\en 

gardens ("door yaid" gardens, etc.), since the' genctic di\'ersity of tile 

crops in thcse i5 often very high, and has hardly suffered from genetlc 

eroslon, whilst the diverslty of the beld crops nearby llIly have 

dlsappeared cOJIllletely. 

l1lC nurrber oI $pecies in these gardens is oIten very high (50 to 100 01' 

nare) though t."e nunbers of indivlduals nny be rather 101;. 1herefore, 

the population safltlle m:1y need to be taken from severlll adjacent gardens 

er even a c~lete village rather than a single ¡arden. The collect.or 

will gain expf.:rience of these situations, particularly ,,"hen saq>ling 

vegetable anil. ncdicinal crops and \oIi11 be able to make \.!Seful decisions, 

based 011 concepts of population s~ling rather than individual plant 

~:,""liJl!~ b,ee ulso Scctions Sano (j, pp. 19 III1U 22, [or root an.! tLber 

is taken, but if the va.iation ia each population is high large s~les 

may be needed. 

The general strategy is to obtain a RAA'OCM SAt-(PLE by taking heads, say, 

every th.ee paces nlong a nt.urber of transects through the erop. 

Continue UNI'IL NOT LESS lHAN Flm and NOT ~ORE 11iAN ONE HUNDRED HEADS 

are collected. Take about SO seeds per hend, thus ensurinS that a t.otal 

of from 2,500 te 5,000 seeds are included in ench so.mple (see Table 1 

and footnote). If the plant species in question produces small peds 

",ith limited nUllbers of seeds in them, standardise by taking five or . 

more Tipe pods from each of three adjacent plants every thrce paces s~ 
as to make up the total of SO seeds. J f the species produces 

mflorcscences, spIkes, etc with very large nurnhers oI seeds (such as 

sorghums ant! mi11ets Wlth 2000-4000 or nare grains), only parts oI each 

head need sampling, so as tO provlde the SO seeds required. l'/hen 

s~plin~ mane lt. 15 advisable tO take one ear every lOor 20 puces, 

accordinr, tO the size of the field, sepal":tting the transccts by abOUt 

S to 10 lWS. Non-random collcctlons based on "race identific.ltion" 

can be made in addition, but shauld be given distinct collection 

nUllIhl.!rs a!KI :;hl1uld he keJlt s<'parate (rom the random collc~tions. 

'n\C !>.J.mpling oí Cl"OJlS lúth :>el.'tIs in juicy berrics 01" otht'\' types of 

50ft [n.llts (tOOl3toeS, p"¡lperS, Cu~IU'bit8, ctc) is b.:lsicallr simil:tr. 

If ead\ berry contains about 50 seecls, about SO to "lOO or thesc sholll,j 

be collected a: random and put together as a single sample, as for 

cereals, leg~s etc. Frults with fewer seeds should be samplo.l in largel' 

numbel"s in order to make up the requ¡red nurber of 2,500 to 5,000 sceds 

per sarnple. 

Whcre SOIl\C' populations seem to be extremely variable one can either 

a, rnake. very much lnrger samplcs, 01' b. take sevcr;¡l Jlstinct s:unplcs 

from vanous parts, On the other hano in somo lnstances it mar not bc 

possible to callect more thtln 100 to , ,000 seeds. Such srnall nllllbcr:i 

should 01150 be collectcd, or cvcn less, if they llre 0111 th:tt can .be 

[ound. Por cxtremely smllll seeds, such as clover (1'1"ijoli!.m) nlld poppy 



'" 
(rupO::I1.1e¡·) vl.:q' )11.1...:11 ¡,H'!;..:r !Wlllplc,' -,hOllld ["" cuIJc ... ~1. ... 1. 1>'"'''' :':UI~)l(,:!, 

of 5111<111 5izc 1II'e ver-¡ tllrCicult In h:mdlc ill\Wllcticc. 

l'lhCTeYCr posslble, si.:cm. sho,uhl be ..:ollcctcu 110m pl:lllt~ tll.Ll are 

lli:.c:I!'iC'-fTec o,. lIndam,\r,cl\ hy llC'st:;. 

Not a11 me sccds 10 the ncad er i:-uits may be matul?, alld allCMancc 

uny h.:IVC tu be IlnJe fOf ¡;onJitiOIl:- 01 luw :.cct! set 01 JOI" sccd 

viability. I~crc this i5 suspectcd a lar~cT s~le than usual \~ould be 
advis<lble. 

fl¡Jdition;,l /'llN-llI\¡\IDt (01' ":'Cl~'l·t ¡\lo:") :;;II~,lc~ IfIlly hl! addcd JI the 

col lector sces ll11)' pt\rticularly lIl:.ercsting "arirutts, prcsent in SI" ... ::tll 

ntmbers. t1hich "'el'O not inc1udccl b the sllII¡>lc by stTictly RANOCN 

sa.JqIling. HOWCVCT, somc authontiC'.i adVlsc that non-random sanqllcs 

should nt't be 1l\l:I.ed with randO!t or.!5 bUl should be kept scperate and 

Id ven n,.,other cnll.;:e t i n}!. nlmhe!". 

_. 
I Populatioll Plants $ce;:; Tot.~l seeds 

typc froln :.:Ich per sanple _ ... 
High1r 
variable 100 .5l 5~OOO 

" 

Fairly 

'" S. I 2,500 IJOlfonn 

" 
, 

OOI'E: See Table :! lar stor,\g~ rcquin::rrents; it will 
~e neeessary te incre/l.se sec': nUllber pel" swnple four 
ti11llS ir l'I'II.Il tlphca ti:m e,ume: be undertakcn. 

~.f SEED CrSAtll!1G ANO T.'::EATm;N';. 

For man~' seed and grain ("ro!,)s st-ecl cleaning is left unul the I!nd oí 

the expedition. 1hc he.:lds al'e sll:;:lr placeL! in cloth 01" papel" bags 

5. CDI.IECTING ROOT I\ND TIJBER CJlDFS. 

5.1 GEI!ERI.:' CC//lS10ERATIONS. 

In this section we shall dcal ¡.nth hcrnaccous craps that reproduce 

ve¡:ctatively by 11Cnns of TOOU, tubcrs, bulbs, COTP5, ctc. Root. craps 

such as Seta \.-hich .:lre bieMials and reproduce by seed are dealt with 

under Section 4 (seed craps). Fruit trees, VHleS and .tong-hved 

peTennials such as bananas 11'111 be Ihscussed under Section 6 (Fnllt 

and tiroer tree crops). 

M::m:-- root anci. tubor crops, such m; potatocs, a,J particularly the 

rrhted \dld specles, reproduce by seN as \o/ell .:lS vcLlCtauvely; again, 

fOr seed .:ol1ect.:on techniques ln the!>e cJ'Op~ :cterence should be nlZlde 

te 5ectlon 4, 

There aTe nany ,hfficul tlcs wnh root and tubel" crops, of wtnch me 

mal.i'l enes 3re listed bela..-: 

:1. Thcy are slOl~r tO coJlect dl:tn s\!::::d crop~ beC'W.5\! thcy ilCC'!! lO he 

JUl.l !.-;l. 

[l. They nced to be collecto!J a: the right ::.t;¡SC oí IIkIturit)'; ir 
imlilturc: they wi11 not 5tOI-': 11l'U!lCrJ¡' :11\11 if c~Jletcly lIE\turc th:: 

abo\·e·grounrl stcas will have dicd down am! che tubcrs w111 be 

diffl('l.Ill 10 fiml. (lllil' ::pplic:-- 10 ¡hL' \ooil\l fnnlf> , ,-\¡i¡;ofl)'; in:1 

f:II~r.; {wld tlle íurrows 01 "J\L I 1:--" c.ln s:cncrally!le :;ecn cl<.::l1'1y). 

~" ~btt'fiaL is IlOTe bulk)" ¡U¡,J thu:. lO!'\! ¡¡I"t'¡., .... -anl te storc ancl transporto 

¿, CoIJections are di fficult Oto keep ilhve ól:ring transport :md 

storage. 

The clollul "popul:\t:lo\lS" in lá Id ::.pct:ic:~ r:;.ty be quite I~HJcsl1read 

anll .::onscqucntly attenpts al r:mdom s¡\lIIpling ma)' IIcru1r rcsult 1Il 

the collecunr, oC hlcntkal clona1 nnterials radlcr thall popula.tlotl 

s~les. 

I\'nerc se)"wl m¡rroJuctLolI lS vello limited .Uld tite elates are highly 

l>tenle, as lJl sw(:ct potiltocs (IpolllX/¡'¡) ;JJ\d othel craps, the !>aJIflhng 

olf \'er.etat1\·~lr propagated 1!l.1teTla15 IS cssentlal, and cannot. be 

;1 

I 

" 
I.IIIC\¡ .111\,.. the circulnt.ion or air. ·Ihh. b; trllc for lIlany tem¡>CI·.1te 

Cl'OpS ns wcll ns tllOSC' fTOln and tones. 

te; Lar al' Jlo:;:dble the seed sumple IllUSt be clc<uwd <UIU SlU\ dried. 1 f 

che weatlleT i5 wct during han'csting tbc sCed must be dried quickly 

tO prevent tite growth oí JlX)ulds. lhis should be done by means oC 

:::.:: f:~::'! ,!'.'"t, lmt nr.veT c)Ccood o10
0

C. 1110 moister the conditions of 

harvest the slower the drying process and the 10l<ter the drying 

teDpcro.ture should be. Creo.t care must be token during t,his proc:ess not 

to d.·una1,>C the sceds :md so reduce the \i:lbility of the sarnple. In this 

conncction the stove mentioncd under Section 3.S.J, p. lO, may be 

oseful. 

In tile short tillC bet:wecn collectlan o.nd processing in the laboratory, 

elaborule Cungicidc 01" insecticidc trcatl!l:nts are usually not necessury 

beyond t.."e light dusting treo.tmcnt, AF1'ER OOYING, wit,h nn insecticldc 
.111.1/0. flllll:icir,kl. Note, howcvcr, thnt sOIne Q..'lletic RcsOllTCCS Centros 

prohibir prctl'catment. Oled: whi..:h :l.Te tho prc.fcrred eompounds fOT t,he 

lJnrth:ulllr enlp in qucstion bccaU!ie som chcmicals IMY arreet scedling 

elllergem:e. Never use these chemicals to trent s ... -ed with 11 high moisture 

contento 

With several vegetables, such as tomatoes, peppers, punpkins, gourds, 

squashes, aooergines, potatoes, etc, the seeds need to be extr.lctcd 

(I'om lh<: collected fTlllts. 'I1m nUrVel' of rTUit5 needeu por popul:l.tion 

lá 11 dcpend on the nlJl'bor or seeds contnincd in each. 

In these cases the fTUits should be fuUy m:Jture \0011en collectcd. J[ tlus 

i5 not posslblo, t.he lUl'gest oncs should be takcn and kopt in papcl' 01" 

clotlt bn¡s until they ripcn, 

'nte best. wny fOT seed extnlCtion is to spread the seeds from the fruits 

OI\to ncwspnpcr 01' blotting papel", 3fter firstly squeeting them into 3 

sieve, washing, Md'draining off excess moisturc. 

lO 

repl:l.ccd by secd collecting. 

\l1Ilhcl' ,Jirfl..'I'Clll situntioll!> oc.:cur with wil,J ¡Uld cultiv¡ltcd lIIatcri¡¡lS, 

so their sampling w1ll be discussc:d sepaTlltely. 

S.:: "'ILD MATERIALS, 

So far as we lO1ow, the wild spedes eXlst as populations in the 

normal W¡,y. but each genotype mny have propagated lts!!lf vegetatively 

over qU1te a large area. Careful observatl.ons should be made in the 

target areas of apparcntly simllar phenotypes, and s3IlIples should not be 

madc too close together. The following stratcgy I.S sugges~ed: 

n. eolleet ju:;t a single prppagule fTan each of 10-15 individuals 

(IJX)re if Fimo allowsl as a bulk siUllple. lE the organs collectcd are 

very large (as with wild Diooeoroea species) or \'ery difficult tO 

dig up, only a fcw can be collccted (2-3 possibly) .. 

b. 11lc area of the target col1ecting site fu, this population s<llllple 

cOllld 3e Ilbout 100 x 100 Iil 01' les!> ir tho populntion is smallcr. 

l-. ,\vuld ":01 ¡, ... .,;tinc uu¡olic¡'lCS of tlll.: same clone .. 

.1. $¡alllJllc us many sites as possible, in preference to collecting a 

lM~C numbcr oC irnlividu.115 fTOrll fcw sites, 

e. (]lOO!>~ Salllpllng sites oveT ¡as bra3d un cnviroulaent3l range :lS 

\,ossill1e. 

r. SUppll'lllCllt with Sel:tl swuples whcrc possiblc, uoo ¡;ive these 

::.~p.lr.lte eollcctlon nuIDcrs, no"ting thcir conllC\:tion with tlle tube)" , 

etc. snmples. 

g. Molkc voucher specimens if time allows. 

5.:i CUL'J'IVATED MATERIALS. 

These 111"0 vegctatively propagated clones. They 3rc not populations, 

but sm.111 p .. 1.rt¡; oC what worc once populations that have been vcry 

strongly selected by the {anners so that only a fCll' "aricues remain • 

UCc¡:lI,ISe they are not popu13tions they must be sampled sclectiwly (noo­

rnndolllly), Ul complete contrast to seed collections. 
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I CoJlctt c:lch t!J;,tlnLt '\':Il'1C:')''' In,' 1Il,IIkct 01 vl11:1!:C. 11y 

"vaticty" \~C !!'c .... :! anythinr. tilat can be dl!ltingubhcd by eye ns ;:¡ 

distinct "morphotype". 

1', Rcpc:lt t:!lis pro:,:c5:i :n 10-50 J,,1I1 intcn'1l1:; over <In urca; the 

nI }¡Iges. 

~. Colleet a CCNP!.trE R,,1.~r,[ of lOO!1lhotypc:s at EVERY colleenn!! slte, 

no m:lttCI ..... hcthcr thcr st.'cm to be: the sar.lC .LS those COUCl;too 

pre\"lously. Duplicates can be ehJllln:\t.cd 1n me gene bank 01' 

lntrodllction station ¡¡ften~ards b)' grOláng theln and c.nefull)' 

obscr\'in¡: ,:111 char:lcters. 

SU¡lplcmen( ,,,i th secd collcctions ,.herc possible. Givc the same 

\.·ulk~·t [,," l11.n¡'~·IS i! tlw ,.(,c.,I,; (.iR ... , f'<lIn rl\(" ::;alJ\C pl:lll(:; a" tlle 

vcgctntivc slImplcs. IC they do not, Or are ''bulked samplcs" givc 

scpanHc ~ullc'tion nur.bcrs. 

F---:~;;!rien.:e I.lth pot.:nocs h:ls ShOt.11 that t!lis r.cthod of collecting is 

li):~ly to rick LlJl .1 ver)" 1:;'¡"RC part of thc genetic variation within a 

~I~';l. b'cn I.itll :,cl'd ~;lIl1!llin!! "k'lIJods Wl: ..:alll1111 he :,;ure of ohtaining 

el','!')' vari'lnt. TIli ... nlC.'thod for collc~tin!! veyetath'cly pro¡l.Igatcd crops 

m;¡;' lniss out:. SOll'le ph)'siolo¡;lC:ll v;:n'jan,t5 but \\'i11 cel'tainly capLUre mese 

of the I'l',;t: (Fa!' [urther information on tl\ls collectmg mechod see 

!t¡tl,\"es, 19::. in rc[cl'cncc list OH p. 26) , 

;\'Cl:F.: 51'5\15 (~'(Tr ROOTS) oí c..,ss:lva (t.b/Jii:oc) should be collected. 

23 

or Z !!fltmc imhviJl.Ials liTe to be fouu.l evel)' ten bcct:lrcs. 

Sa::phng oí these can only be done I,hen trees are actual1y [ound, 

"'1:11 no thoughts of population s:uTq:1ling at a11. 

\fith th~se limitatioos the follOláng s<llrpling stratcgies are suggested: 

6.2 W!I~ Ml,.TERIALS. 

a. CoUect seeds [rom up to 11) 01' 1) inJiVlduals in sorrc la hectarcs 

(o:, a sm:tller arca if possible) and put a11 together as a single 

sa."1lle. If rantlom collectioos can be rru.de this "'111 clearly be an 

a¿-'-anta1.'e. 

b. Ti·.e as ron)' secili. a!> posslble per ":U~lJC, \\11ere l<lr¡:c, as 14ith 

("~:onuts, 001:: 10 \:Ir 15 sceUs I,oulf! be posslb1c.~ 

c. If no seeds are :l\'ailablc or no illc111tlcs.are av-• .nlable to 

p:'tvent the seeJs dYlng, take bl.:d~oou cuttings or suckers, one pe!' 

t;':!e, Eron 10 to 15 indi.v-itlt,:a!s in SQ~ le hectar,:o$ (Ol" a SlMllcr 

ar.';1 ir J\C1$'\lhlt·:, 

J. Rf.¡cat at intcl'v:lls, dCl'cmlJn!! OH ..:!.i111:1t!C, :tltitutlc (.r so11 

dEfcl'cnces, 

e. De not s~k llOre than one tl'\:'e in ea.:h cl~ or group. if such 

o~.;urs , in case tlley ;¡rc. clon,lllr pl'opagatccJ, 

r. M:\c arl':lJl!~I1('nl:; r"r quid. ,!t"'I!;'h'h 01' :>I"',b ni UilliIlJ~~; III 

hC'ldqwl'tl:l'~ u¡ introdlXllOI; :<l,lll<lll 1-".11' $UWlllb 01 JlI.lIltln¡:, iL 

s~ds are suspc~ted o( belns:. 'reC:I\cltl'ünt', 

:1, 1-,' tQ sa:1l'!c se-e'ls 01 fnllt$ I,hch!\'cr pos:nble. Ir not, take 

b' .......... oQ<,.: cu~tlngs, suckcrs, et.:. 

b, !:: fan.er'i nJ vi 1l,1.!,>Crs llldlcatc that trccs are grOlffl from se(.!u, 

t~a.t the ",hol" l':lln1.1C a:.. .1 ':OllCLtlllg Sltc and make a random 

" See, :'OhC'Vl'I, rcconncr,dat!ons [10m Coconllt Gcncuc Hesources (IbI'GR, 
!97F. , ,,'h('!",' 10(1 SCL'J.~ jlC! ;X)Plll.ltlClll .ln' IC":\:II1I11~lldc': ;\$ Optim.11. 

6. COLI.t:CTING rltUIT AND TIH1ER mm; Cl~ors. 

ti.l Gf:Nf;r?l1l. CON!JIDf:HA1l0NS, 

Swnpling oí fruit and tillbel' tree gemplasm is complicated br the 

fol1owing facts: 

<l. t-bst tCJ1Q)erutc and tropical fruit trees, nmnv ti.JJhcr and nut trees 

and economic trees and shrubs such as HflTJaa rubber, eoHee, and coco 

possess seeds Imown as "rec:alcitrantj
,. These cannot be stored 

under nOnual storage corulitions and are sometimes very short-lived 

.1ndeed. Hence if seeds are collected they need to be sown within 

a few weeks. If this is net possible they should be kept within 

the fruits or packed in mist charcea!. 

b. For the rcasons gi ven in a. above, the cellection of wood)' 

cllttin¡:ll ("hlldwood") ill I!Cncrnlly 111'e[orred. 

c. Collecting strategy IllUSt be very closely related to storage, and 

for this l"eason the nll1bcr of secds rccooIICmJed [or sccd Cro¡lS 

(Scction S) is far too largo for trce craps. Sccds need tO be 

scwn directly, cuttings need to be grafted onto rootstocks or 

rooted h)' mist propa¡:ation 01' similar techniqucs, amI evel)' !!cno­

type nceds to be gl'Olm into a pennanent bush or large treo. 

d. Rcally rcliable population sampling cannot be undertaken ",ith 

"recalcitrant" species until research now in progTess has solved 

the problem of recalcitrant seed storDge, or until rcscarch 

funds and facilities for lleristem (t~ssue culture) ban~ ha\'c becn 

established. 

c. Thus careful thought is nee~ed as to the nUllbeTs of seeds or 

cuttings that can be established in the lntroduction station Or 

fnrit tree orchard before plans fer collecting are completed. 

f. In temperate forests each fruit, nut or tintlcr trec spccies 1s 

l'e3som~bly frequeot and can be sampled on an casil)' rccognizablc 

population basis. In tropical forests each fruit, nut 01' tiJrber 

tree speCles is very sparsely scattered. and in many cases only 1 
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pop111/ltion S;\mplc fmm 10 to 15 (or rore) individu.11s throul~hout 

tlle village, as fer sccd C:l'OpS, bulking togethcr as one saaple. 

Note: individual gardens often possess only 1 or 2 indiVl.duals, 

so fer thlS re3SOll the trees throughout the village are to be 

rcgarded as the population. 

c. If seeds are not available and bua,.ood cuttings can be onde, 

sanple as in b, but wi th cuttings in place oí seeds. 

d. If fanrers or villagers indicate that trees are clonally propagated 

from specially selected varieties collect each dJ.stinc:t vaTiety. 

in the village and keep eac.h as a distinct sa¡¡ple (as for roet ' 

and twer crops; see p. 20). 

e. Salllllc as many sites 01' v111ages as possiblc, scatterod at 

intervals throughout the ngion. 

f. Collecte¿ seeds or bud400d should be kept cool and uoist, the seeds 

rcL,ined if posSlble within the fruits 01' packed in mist chareeal, 

;!.nd despatchcd to hea(k¡uarters or an introduction swtion for 

illttl!diate sowillg 01' pl:Juting, if the scc<h are SU:>llC<:tcd oí IKan}! 

'rcC:llcitr.mt' . 



"l. vouanm s!'!;c!~r.:'\s. 

\1henever p05úble or de5irablc, voucher hcrbnnum specJJlIel:S mny be 

made. SpceiJllens of the planLS are import'l/\1. for several rCa5on:;. In the 

fust place they Í.:!ciht.o.tc al.."f)ufic.ltion nnd may be used (01' latcr 

taxonomie work. Secondly, they I.Irc useful for rccording [cat;,¡¡·cs of thc 

particulD.r :.ce:d ;Lccelision, cS]leCLal1y where Lhcl'e is nlJCh Vllrintion 

within the: s:unplc. In ¡¡dditjon, the S:lnqllc Ilcoc.!!> to lle \:hcded ul:;Jinst 

thc original voucher n[ter rcgcncration to pI'event acbtuxture or error. 

Ihfficulties will be expencnced I~hcr. sampbng populntions h.l\·ing 

c:1early visible morpholoJ:ical divcrsit.)', as to which. "morphotypc" to 

use as 3 vmx:hcr speClnlCn. Thcrc al'e no sct rules heTe. but in general 

it lS advisablc"to t3kc 3 01' ~ voucher spcClJllCns to i1lustratc the range 

of diversity in thc popu!at:.on and to note thjs carefu1ly in the ficld 

note book (sce p. 27 Scctioll 20). 

The voucher spCCllxms al'e plnccd bctween dryillg paFCTS und Celt or room 

sheets in presses at the tim~ al colleeuon. Eaeh cvcniJlg the [elt O" 

foom shects should be Ch:Ul¡:Cc.! Ilr ehc pre:.:; he3t.c.d ¡;,ently o'ler 3 non­

pressure paraffin 5tove until the spccimcns are thoTCIUghly dricd. Ir 

stove heating is carried out tho ~hcets 111.1."~ be scparatcd by cardbo:ml 

or aluninium corruga tes to aUC1o~ Cor thc p.1ssOlge of hot air Crom the 

stove. thus TeIIIO\'ing the moisturc. lhe corrugations shoUld be vertical 

aru.I at ríght-anl!les to U¡e lOI)E:_sidt:.o~ t.he. p,less; 
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6. Photograph nunbers of Sr..cClIlcn, habit¡¡t, fum fieId, cte. 

7. Lntin nrule of genus, spccics, subspecies, etc (writtcn in fUll). 
8. VernacuIar or cultivar l"U.I.Ine. 

9. Precise locality (c.J:. Jlvhucnl divhion, Jll'ovincc, dC¡¡lIrtIlCllt, 

etc. lnc.luding compass directioll a!\tl upproxim:lte dlstW1ce (rcm ' 

nearest viUage or gcogrnphicnl fcature; diStance in kilollCters 

·a.long road bctween [\0'0 inhabi ted places), 

10, Latitu:le (degrees and IlUnutes). 

11. LonRit~ (degrces nnd minutes). 

12. Altitudc (m ~ters aboYe sea level). 

13, 1'ype of material (sccd.s; i:-.flol'csccnces, !:opi!..es, panicles, etc; 

vegetative storagc orgMs, such as rhi:OIIlCs, COlTllS, roots, tLlbers; 

whole livc plants; herbarit.."'II specllllCn:i). 

14, Sample t)-pe (whether popUl:.tlOns, pure linos 01' individuals sampled 

and \o'hether by randan, non-random 01' both IlCthods), 

15. Status (cultivated, weed, \(ildJ. 
l6. Source (fran field, fa:nrer's Storc, market, shop, garden, 

wild \"Cgctatlon, etc,). 

17. Origlnal souree of r.lateria! If fl'Olft markct or storc; or if ob[ail1~d 

from ocher gene bunk, I>'herc gl'CMll originally. F .. rncrs may kl1C1o( 

tho souree of then mtCIl:lI, :tlso. 

lS. Frequenc)'; a rougll estimo,t.:- of frequenc)' of "'Ud sPCCU!s. 

19. Habitot llOOstly relev:mt ÍO~' ,,·:I.d SpcC1CS). 

20. !l::scriptive notes, scorin).! oC mol'llho!ogü;u.l i'eutures of IntereSt 

fol' the ¡l.1l'tlcul:.r crop 01' w.ld "'I'c..:i~·~.: thll~ - .pJant heLr.hl, 

branehlng, etc colour oí s~cms, lc:n'e~, f1oweJ's, fruit. AIoount 

oí dil·crslty ln populanon all¿ runge shOlm in vouchcr spccimcns. 

:-.lOTE: Tear-oH labch ,It th~ 1l01tOllL pa$lC wlth co11ector's 

Ni\\U; ami :-¡t.MUlII :m: to 111' :1!accd wi th Ih\: collectioo:; (TIII:!lc ~'aJ\ 

be pnnted ¡¡lid :>trunpecl ~1I1 lO tll(~ Jallel; llet'ol'c beginning UlC 

IIIlssion - sel! notes to 1. :Illd .:. abO\l:). 
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Gcnctic resources operatians include cOllection, storagc, m:.Iintcnnno. 

utihsation and cvalwtion, At euch stage it is necessary to observe 

and record data, WhlCh will later be stared, processed and retrieved. 

At me collecting :'l"¡¡:O:: u...~ .. K"Lj¡Cl.iU~ .1:. .. vo;., .i",yu, ...... ~ ...... ¡, úf :!.c 

Ul'cr.Lti.on. 

111, '. 
• 

'l1\e absoluto ntinulII.1II: of inComntion is .,,: thc title of the cxpodition, 

b. >I!l l.Jentification of me plant, c. the collector and collection 

nunber, d. the date of cOllection, ond e. a description of the collecuon/·· ¡ 

site so tIlat at any tire this could be relocated. Also iaponant are 11 
lI\fonmt.iOl1 CIl status (I,oild. weed. cultivated), frequem:y, provc:nance '.,;.~)":¡.I 
(beld, fann store. market) , soil type ond various other data. • Scientists wcrking with different crops require scmcwhat different 

collceuCll di;.ta, e.g. thase collecting JII3,lZC are part1cularly interested.r:::"­

in the ethnit' group ~ho grew the 5~lle, those collecting sorghll11 the 

matunty group of the speClllCn, the processing ond the o\>inions of the \'~'9 
cultivator. 
lhe descriptlvc teIlL'5 used for·the collection data are temed lks-

-~. 

eriptors and these are graded lf neccssary by a:cans oC dcscrilltOr st:ncstl 

A certai!l mmber of collectiCI'J record descriptors are conaon to a11 ,.-'. 
expcditiCI'Js, vit: ~ •. :',iJ 

1. ExpcditlOll and orgarusntion (nam, year. etc.). (:\ote: ~scriptors 

1, 2 and J can ea5ll)' be printed on a11 ccllecting sheets before ' ..... 

beginning the nUssion}. 

2. Country 1n which the expedit1on....is Jll3.de. 

3. Team. collector's naue, 

4. Collector's nurrber (A single sequmce is strongly rcCOlIIICuded Cor 

tite whole expedition Md any others in ~hich the leader nny be 

participatj.ng. TIte nUlfbers can be staJlilCd in sequcnce on to the 

collecting sheets before beginlllng the missioo), 

5. [late of collect1M (ray, JIOflth, ycar). 

III addltion the following specifications mny be recorded: 

ll. .4.ccesslon mmber of institution (whcre lt difCers Crom the 

collector's nunber). 

22. Use:;. 
23. Cultural practices (irrigated, dry; etc.). 

24. Approximnte dates of sowing and ha:vesting (For instnnce, "Early 

.4.pril to ·lI.ld July"). 

25. Soil observations (texture, stoniness, depth, drainage, npproxl.mllte 

soil coloul' if thought desirable to record) . 

26. Soil pH (lf thought dcsirable to recon!). 

27. Lnnd fono observation (a.spcct, slope). 

28. Topography (swamp, fiood plain, level, undulating, hil1y, luUy 

dissected, steeply dissected, lIIOuntainous, other - spccify). 

29. Plant cOllllunity (natural vegetation; for ",ild species). 

30. Qther crops grown in surrounding fields or in the rotat' n. 

31: Field obscrvations of pest and pathogen reactlons. 

3:. Name and address of Farmer (H thougtlt desirable to record). 

3:\. Taxonomlc idclltification (when made subscquently l/l gencb:mk). 

3<1. Namc oE person rokinr. idcntifica.tion, and iliite, 

The ¡¡inl of the collectol' should be to gachel' enough infontl.1tion tO 

en~ure that lt can be used 10 elata recording proccdures :11\1.1 thus Pl'oviue 

intelllglbillty ln gcnetic resources docUlllCntation. 

For convemence in the field some form of collecting recon! ilook 15 

nceded. A specimen po.ge (both s1dcs) lS shown nt the baü of !he mnnu:ll 

(pr. 34 and 35) ¡\ convelllcnt ¡m1!C SlZC 1!; 17 X 25 eln (lOO the Po'f.e!l C:1I1 

be bound ln books oí 100 sheet:::; along the to\> mnrg1l1 \~ith .'1 :.pind 

binder. l1lc four p1cces at thc bottcm should be pel'(or¡¡tcd to tear off 

3m! put wi th the snmples. 

• 
i 
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:.t~~~)i~~:~ft\( , _ 
) f ~": ~,t '~\" . /';llJ/,AGI;. 
<'~~ '1~ " '. ,', 
, ,', t i 
,,:".,~ : :\ltOU1!h SlOr:l~C ~OC$ not 

I . 
: ..:ollectln¡: J a11 collcnon 

/ requirclnents of the phmts 

of \.:U.II~C ('onu parL uf lile PIl)¡;C:;~ oL" rit!lJ 

~h"u1,: he,u \1\ IIl;ml rhe p;1fLiC\ll:\I" :;torn[:c 

they ;:!c collccting lInd the optinUlll runount 

! 

or material rcquirc(L ~toral!C 01 \'c!~ctat¡vcly proJlag.ltcd m:Llcd:Jls C~1Ji 

on1y be done for short periods, .... cpcndlng 011 the erars in question. 

Thcrefore this scctlon 1S ::onccr:·.~d wah sccd erar:; only. 

Table 2 set:; out the SU!!t~cstcd o:'ttt-u.u Ilu.'mcrs of sccds per population 

sac-ple for colIcction ¡¡nd 5[O:-;l_~:. i .. ,,'i11 be notad that the !lUIDers 

for colIcctions are muo.:h 10l~cr t:-.ln .. hose rCCOIIl1lC::ndcd fOT storagc. TIlC 

extra nlmters must thus be m;,dc '.~ hy one n:ulriplication c)'clc. ff t11i5 

cannot be done, the collectioru; '":~t he inc:reascd by a [¡Ictor oí four. 

:-;IW..:i.tl "~llIjn'I'k'IlI': ¡." :;1\>1,')', ,,' Iq:,'I,'lln'ly I'ftll"'!'."I~ ... 1 :md 1,'..,\, 

ct'0ps should he nsc:ertallled dUll:.g the c:\-pcdition planning stll¡¡:e. 

Table 2. $uggested nuzrDers oí sccds par 
population sumple "-01' c:ollc.:tion and storage' 

-----,-----r-···--------- --- .. --------.----.-
rol' stonl[lc 

Population Fo, Base Ouplicate Active Total 
typc c:ollection collcctic:l of base collectlon fo, 

collcction stonl 'e 

Hlghly 5,000 
' variable (IDO plants, 12,UO/l 

I 
:;,OOU 5,000 20,000 

(hetero- SO secds I 
geneous) frorn each) 

I 
I 

Fairly 2,500 ,1 
! unifonn (SO plants, -! ,UO{1 1,000 3,000 8,000 

(homo- SO secds I 
geneous) from each) 

, , 
I 

ISorne gene bank managers ,.'QuId rC;;¡l'd the nUlllbelS advocated for hetero­
gencous populations as too h¡gh, 12,000 1llStead of 20,00!! bClng 
considered as sufficient. 

Jisadvflntage b that lhe jll:ltcrial witt Ilrohably nCll be eru.'n unJer the 

same c1imatic conditl.ons (lsoclimatic conditions) to those where it 

was collected. Ha~ever, provided there is no artificl.al selection and 

the plants are spaced suffiCientl)' widely 3part to prevent inter-plant 

cO!lpCti tion there should be li t tle 10ss of genetic integri ty_ 

As a very rough guide the following weights of cleaned air-dried seed 

lots contain the seed ni.mDers indicated in Table 3. 

Tabla 3. NurOers of seeds and \~eights of certain ero¡> species 

I Nlm'bers 

Cultigens I 2,500 5,000 8,000 20,000 I 
GroWldnut (~1-aC';1i:;1 I ~.10¡: . ,.875¡: 1,400g 3,SOOg 

Soy~an I :! l~!: .125¡: (,80C 1,700¡: I 
llheat, barIc)' , I 

o~ts , l)'C, I 
rice 10Ue 200g 320g 800g 

Sorghun ! SO, 100g 160g 400g 

Ollinl1 i I :1 I~ '~~'I~ J~I: H~'I: 

8ra.ssic=. Jute (Ca-:,ch~M<=; j 9, 18g Z8g 'O, 

Wl11lrur:i, J.T, lcd.) 19:'7 Procecdln¡;S of SOUtll FAst ASlan '~orkshop on 

Plant (',C!\ctH .. Rcsources, Rore, tBPGR and Philippinc Council for 

Agnculttll"C and Resourcc:>- Rescan:h. 

lülluns, J.T., LalOOureux, C,!!. and Illlijami-SoetJipto, N. 1975. South 

E .. ,st kiilln Pl~nt Genc:lc Rc::.Otm.:cs, 1I0COr, IBPGIV8IOTROP/BPPP/LlP[, 
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Ur Base coHocticm¡¡ h'C IlIe .... n thOse th"t are to be kcpt uru.lel' idc ... } 

storagc conditiolls fOI l'eally long periOlls (up to 50 01' 100 years 01' 

cven pCrll¡¡PS llIorc in somc instancc¡;). 

l)¡'plic';tc atOI'(Ig11' of base collections in ¡mother institutc in all0thcl' 

country 01' even contincnt is noeded as insurance to prevent total 

10S5. 

By Active coHectiol1$ wc mean those that are kept under less than ideal 

stornge for medium to short-term (5-20 years) and tITe used for 

rcgeneratlon, multiplicatl.oll and distributloll, evaluation <lnd t1ocUllcn­

tation. Breedcrs' working collections are regarded as outside the 

Iratne\>,ork oE the conservatl.on oE fienetic resources, but thcy can 

provide imponrult evaluation data. 

Since the 2,500 to 5,000 seeds reCOlll!r:nded for .. sin!!le collection are 

lc:.~; LlIan lile H,UlIO tu 2U,UUO rC:Ison:1ltly n .... luir~'u fur conscl'wllion sonlC! 

IIlJltiplication is obviously needed. In practice, it m,1y sometimes not 

be possible to collect more than 200 to 1000 sceds. 

It is thereEore well to kecp in mind that the initinl snmples should be 

lm.Jltiphed up nt the main introduction centre 01' r,C'netic l'esourcC$ cenne 

to whieh they are [irst scnt, witll;1 JnilLiulUln of I¡¡¡tur:!l 01' artirlci:11 

selection. 111c only critcrion is the maxinun SUrviV:ll o[ the componcnts 

of t]¡e population 01' the henlth and survivnl of the clonnl 1I\:ltcl'ia1 

lu'\der vegetative prop;¡gation. 

J11e single multl.plicatl.oll cycle ,dll have the follOlHng additional 

¡:u.!vnntages' 

a. A primal)' descriptioll of morphologicD.l fentures can be made on 

the plant grOlffl. 

b. The seed!; from thcse_plants can be harvested undcr optinun con­

ditlOns, ,,,hieh is not nl,,,ays possible under cxpedition contlitions. 

c. Cleaninc and drying can be canie<! out under good c:onditions. 

d. Secds ca;, be put into lonr.-tenn storólge (Base collection) l>'ith thc 

least possible delay after harvesting. 

Thus the points made UJ1der b., e, and d. 'nIl ensul'C that. the secds are 

in thc best JXlssible condition fol' long-tcnn storage. The only npparent 

" 
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I.!. l¡lJllJ' 1:JiFEIU,:t-.'(,.'1: llJ1U1! IUI, FIE!.U S¡lJ.II'I.IN(i. 

~;E¡¡l! ClUlt~; 

l. Collee! ~rOllL !:ID tO 100 pl¡u¡t.s, about !:ID sceds [ram eadl, A'r Rl..\iIXX·j 

and put a11 togcthcr ns CN': SN-1PLF.. I f unifonn 50 plants are 

ltoufficlcnt (total SCCl.I. .. ILlIOUt. :>1/ x :>u .. ¿Silu). il' vaIJ.üü,,: o..ul¡ ........ ~ 

Erom 100 pllUlts (totul !>eeUs ubout IDO x 50- SOOO). 

2. Add non-1'andom 01' sclective sample to rando:n ones 01' 'as a separate 

collcction. 
3. 5A11tlle ns WlllY sites as possiblc in ti:ac available. 

4. Oloose·san:pling sitcs ovcr DS broad an cnviTOJUllCntal rango as 

possible. 
5. Takc vouthc1' spccinwms \>'hero necessary. 
6. Fill up all dcscriptors in field note book for each collection. 

ROO'! ANO Mm CROPS 

<l. Wild mntenals 
1. Col1c<:.t n !tinillo prop~¡¡ulc (tuber, 1'oot, ctc.) rran cnch of 10-1$ 

11l.!11 hlL~lb 111 LUI In..,,, ,,1' IOn ... IUll NI "1 le,." 1111.1 I'ul a1l 

togelhcr as a.n:: SJV.lIlW. 

2.-6. os rOl' scod Cl·Ops. 

b. Cultivntcd lIIutcrials 
1. r.ollc¡;;t olll:h distinet."varictr" 11! a m:1I'kc,t or.vill:IJ:~. '111i:l is 

selectivc sampling uml is eOI'1\;et fol' this kim! oí 11J:ltcTlaL 

2. Jl.epeat the process ato 10-50 km intcrvals, dependlng on distanees 

betwcen market ta.ms 01' villages. 

3. Co11ect EVERY variety at evcry village. 

4. 50rt out. duplieates m me gene bank afteIWards. 

S. Supplemcnt with seed eollections if nvailable. 

6. and i. as S. and 6. for seed erops. 

FRUIT ANO TntUm TREES 

a. Wild I113teri41ls 
1. Collect seeds from 10 1:0 15 individuals in an nrea oE up to 10 
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IwCl:II'C!'i (or ~)I)¡¡J lel' ¡mm ir possibh:). "take randOl1l sU/ripies 

I .. hcrcvcr there nre CTlOLJgh individu.,ls to mnkc this flOSsiblc. 

l.. If sccll-; nlJl ;lv:ll1I1hlc tukc budwooú cuttings on s:uoc samJllilll: 

bOS1S. 

3. Repeat at lntervals, depending on climate. altitude 01' soil 

dlrrerCllces. 

\\ 

4. ~hle arrnnger.ents for quid despatc:h to institute where material 

i5 to be SGm. grafted 0.1' planted: 
S. ancI 6. ns for seed crops. 

b. CuIth'ate:i materials. 
1. If fa:rmers indicate t.he trees a.~ grown frca seed, sample as for 

wild materlals. 

2. l'iholc villnge DUSt be regarded as collect.in¡ site for the 

population. 
3. Tnke seeds 01' buch-tood euttings acCOrtlillg to al'nl.lability. 

<1. If {anners indicnte thnt trees are clonally propagated colleet 

l.'ndJ distinct v<lricty in D villagc, ns for eultivated root and 

S. S:t:lqllc ¡IS mM)' villuges IInd sites ns possiblc. 

(J. "m1ll~c fol' ,!1Lh:k dcspalc]¡ to in¡¡titute whel'C lIIatcl'ial is to be 

sco..'T\, grafted 01' plant.ed. 

7. nnd 8. ns S. Rlld 6. for seed erops. 
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Inlroduction 
Preamble 
Definitions 
The Categories 
The Criteria for Critically Endangered. Endangered and Vulnerable 

l. INTRODUCTION 

1. The IUCN Red List Categories and Criteria are intended to be an easily and widely understood system for 
classifying species at high risk of global extinction. The general aim of the system is to provide an explicit, 
objective framework for the classification of the broadest range of species according to their extinction risk. 
However, while the Red Lis! may focus attention on those taxa at the highest risk, it is not the sol e means of 
setting priorities for ,conservation meas.ures for their protection. 

Extensive consultation and testing in the development of the system strongly suggest that it is robust across 
most organisms. However, it should be noted that although the system places species into the threatened 
categories with a high degree of consistency, the criteria do not take into account the life histories of every 
species. Hence, in certain individual cases, the risk of extinction may be under- or over-estimated. 

2. Before 1994 the more subjective threatened species categories used in IUCN Red Data Books and Red 
Lists had been in place, with some modification, for almost 30 years. Although the need to revise the 
categories had long been recognized (Fitter and Fitter 1987), the current phase of development only began in 
1989 following a request from the IUCN Species Survival Commission (SSC) Steering Committee to develop 
a more objective approach. The IUCN Council adopted the new Red List system in 1994. 

The IUCN Red List Categories and Criteria have several specific aims: 

• to provide a system that can be applied consistently by different people; 
• to improve objectivity by providing users with clear guidance on how to evaluate different factors which 

affect the risk of extinction; 
• to provide a system which will facilitate comparisons across widely different taxa; 
• to give people using threatened species lists a better understanding of how individual species were 

classified. 

3. Since their adoption by IUCN Council in 1994, the IUCN Red List Categories have become widely 
recognized internationally, and they are now used in a range of publications and listings produced by IUCN, 
as well as by numerous governmental and non-governmental organizalions. Such broad and extensive use 
revealed Ihe need for a number of improvements, and SSC was mandated by Ihe 1996 World Conservalion 
Congress (WCC Res. 1.4) lo conducl a review of Ihe syslem (IUCN 1996). This document presents Ihe 
revisions accepted by Ihe IUCN Council. 

The proposals presented in Ihis documenl result from a conlinuing process of drafting, consulla!ion and 
validation. The produclion of a large number of draft proposals has led to some confusion, especially as each 
draft has been used for classifying some sel of species for conservalion purposes. To clarify matters, and lo 
open Ihe way for modificalions as and when Ihey become necessary, a system for version numbering has 
been adopted as follows: 

Version 1.0: Mace and Lande (1991) 
The firsl paper discussing a new basis for the categories, and presenling numerical crileria especially 
relevan! for large vertebrales. 

Version 2.0: Mace et al. (1992) 
A major revision of Version 1.0, including numerical criteria appropriate lo all organisms and 

inlroducing 
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the non-!hreatened categories. 

Version 2. í; iüCN tí ;;3) 
Following an extensive consultation process within SSC, a number 01 changes were made to the 

details 01 
the criteria, and luller explanation 01 basic principies was included. A more explicit structure clarified 
the significance 01 the non-threatened categories. 

Version 2.2: Mace and Stuart (1994) 
Following lurther comments received and additional validation exercises, some minor changes 
to the critena were made. In addition, !he Susceptible category present in Versions 2.0 and 
2.1 was subsumed into the Vulnerable category. A precautionary application 01 the system 
was emphasised. 

Version 2.3: IUCN (1994) 
IUCN Council adopted this version, which incorporated changes as a result 01 commenls Irom IUCN 
members, in December 1994. The initial version 01 this document was published without the necessary 
bibliographic details,such as date 01 publication and ISBN number, but these were included in the 
subsequent Teprints in 1998 and·1999: This version was used lor Ihe 1996 IUCN Red List 01 

Threatened 
Animals (Baillie and Groombridge 1996), The World List ofThreatened Trees (Oldfield et al 1998) and 
the 2000 IUCN Red List 01 Threatened Species (Hilton-Taylor 2000). 

Version 3.0: IUCN/SSC Criteria Review Working Group (1999) 
Following comments received, a series 01 workshops were convened lo look at the IUCN Red List 

Criteria 

Irom 

lollowing which, changes were proposed affecting the criteria, the definitions 01 some key terms and 
the handling 01 uncertainty. 

Version 3.1: IUCN (2001) 
The IUCN Council adopted this latest version, which incorporated changes as a result 01 comments 

the IUCN and SSC memberships and Irom a final meeting 01 the Critena Review Working Group, in 
February 2000. 

AII new assessments lrom January 2001 should use the latest adopted version and cite the year 01 publicatior 
and version number. 

4. In the rest 01 this document, the proposed system is outlined in several sections. Section 11, the Preamble, 
presents basic inlormation about the context and structure 01 the system, and the procedures that are to be 
followed in applying the criteria to species. Section 111 provides definitions 01 key terms used. Section IV 
presents the categories, while Section V details the quantitative criteria used lor classification within the 
threatened categories. Annex I provides guidance on how to deal with uncertainty when applying the criteria; 
Annex 11 suggests a standard lormat lor citing the Red List Categories and Criteria; and Annex 111 outlines the 
documentation requirements lor taxa to be included on IUCN's global Red Lists. It is important lor the effectivI 
lunctioning 01 the system that all sections are read and understood to ensure that the delinitions and rules are 
lollowed. (Note: Annexes 1, 11 and 111 will be updated on a regular basis.) 

11. PREAMBLE 

The inlormation in this section is intended to direct and lacilitate the use and interpretation 01 the categones 
(Critically Endangered, Endangered, etc.), criteria (A to E), and subcriteria (1,2, etc.; a, b, etc.; i, ii, etc.). 

1. Taxonomic level and scope 01 the categorization process 
The criteria can be applied to any taxonomic unit at or below the species level. In the lollowing inlormation, 
definitions and criteria Ihe term 'taxon' is used lor convenience, and may represent species or lower 
taxonomic levels, including lorms that are not ye! lormally described. There is sufficient range among the 
different criteria to enable the appropriate listing 01 taxa Irom the complete taxonomic spectrum, with the 
exception 01 micro-organisms. The criteria may also be applied within any specified geographical or polítical 
area, although in such cases special notice should be taken 01 point 14. In presenting the results 01 applying 
the criteria, the taxonomic unit and area under consideration should be specified in accordance with the 
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documentation guidelines (see Annex 3). The categorization process should only be applied to wild 
populations inside their natural range. and to populations resulting from benign introduetions. The lalter are 
defined in the IUCN Guidelines for Re·introductions (IUCN 1998) as • ... an altempt to establish a speeies, for 
the purpose of conservation, 01 Jt!;id~ itlS re,=ord~d distr!b'..~t!(}n, out with:n ~jj appíc¡::.nat6 habitat afió ecv· 
geographical area. This is a feasible conservation tool only when there is no remaining area left within a 
species' historie range'. 

2. Nature of the categories 
Extinction is a chance process. Thus, a listing in a higher extinction risk category implies a higher expectation 
of extinction, and over the time-frames specified more taxa listed in a higher category are expected to go 
extinct than those in a lower one (without eflective conservation action). However, the persistence of sorne 
taxa in high-risk categories does not necessarily mean their initial assessment was inaccurate. 

AII taxa listed as Critically Endangered qualify for Vulnerable and Endangered, and alllisted as Endangered 
qualify for Vulnerable. Together these categories are described as 'threatened'. The threatened categories 
form a part of the overall scheme. It will be possible to place all taxa into one of the categories (see Figure 1). 

E>d:ind (EX) 

E>dind intheWlld (EW) 

Crltically Endangere::l (eR) 

(Adequate d:cta) (Threa:ened) 
End:¡¡ngered (EN) 

Vulnereble (VU) 

(Evaluate:i) Ne.". Th'eaened (NT 1 

leas!: COlCB'"n (Le) 

Ocia DEiident (DO) 

Nd E-.eluate:l (NE) 

Figure 1. Structuro of the categories. 

3. Role of the different criteria 
For listing as Critically Endangered, Endangered or Vulnerable there is a range of quantitative criteria; 
meeting any one of these criteria qualifies a taxon for listing at that level of threa!. Each taxon should be 
evaluated against all the criteria. Even though sorne criteria will be inappropriate for certain taxa (sorne taxa 
will never qualify under these however close to extinction they come), there should be criteria appropriate for 
assessing threat levels for any taxon. The relevant factor is whether any one criterion is met, not whether all 
are appropriate or all are me!. Because it wiJI never be clear in advance which criterla are appropriate for a 
particular laxon, each laxon should be evalualed againsl all Ihe crileria, and all criteria mel al Ihe highesl 
Ihreal category must be Iisted. 

4. Derivation of quantilative criterla 
The diflerent criteria (A-E) are derived from a wide review aimed al detecting rlsk factors across the broad 
range of organisms and the diverse life histories they exhibi!. The quantitative values presented in the various 
criteria associated with threatened categories were developed through wide consultation, and they are set at 
what are gene rally judged to be appropriate levels, even if no formal justification for these values exists. The 
levels for diflerent eriteria within categories were set independently but against a common standard. Broad 
consistency between them was soughL 
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5. Conservation actions in the listing process 
The criteria lor the threatened categories are to be applied to a taxon whatever the level 01 conservation 
actlor. ~ffcct¡r.g ¡t. !t :$ lmportant to emphElsise h€"re th~t ::t t:=nron may require conservation action even if it is 
not listed as threatened. Conservation actions which may benefit the taxon are included as part 01 the 
documentation requirements (see Annex 3). 

6. Data quality and the importance of inference and projection 
The criteria are clearly quantitative in nature. However, the absence 01 high-quality dala should not deter 
attempts at applying the criteria, as methods involving estimation, inference and projection are emphasised a' 
being acceptable throughout. Inference and projection may be based on extrapolation 01 current or potential 
threats into the future (including their rate 01 change), or ollactors related to population abundance or 
distribution (including dependence on other taxa), so long as these can reasonably be supported. Suspected 
or inlerred patterns in the recent past, present or near luture can be based on any 01 a series 01 related 
lactors, and these lactors should be specified as part 01 the documentation. 

Taxa at risk Irom threats posed by luture events 01 low probability but with severe consequences 
(catastrophes) should be identified by the criteria (e.g. small distributions, lew locations). So me threats need 
to be identified particularly early, and appropriate actions taken, because their effects are irreversible or nearil 
so (e.g., pathogens, invasive.organisms., hybridization). . 

7. Problems 01 scale 
Classification based on the sizes 01 geographic ranges or the patterns 01 habitat occupancy is complicated by 
problems 01 spatial scale. The finer the scale at which the distributions or habitats 01 taxa are mapped, the 
smaller the area will be that they are lound to occupy, and the less likely it will be that range estimates (at 
least lor 'area 01 occupancy': see Definitions, point 10) exceed the thresholds specified in the criteria. Mappin¡ 
at finer scales reveals more areas iA which the taxon is unrecorded. Conversely, coarse-scale mapping 
reveals lewer unoccupied areas, resulting in range estimates that are more likely to exceed the thresholds lor 
the threatened categories. The choice 01 scale at which range is estimated may thus, itsell, influence the 
outcome 01 Red List assessments and could be a source 01 inconsistency and bias. It is impossible to provide 
any strict but general rules lor mapping taxa or habitats; the most appropriate scale will depend on the taxon 
in question, and the origin and comprehensiveness pi the distribution data. 

8. Uncertainty 
The data used to evaluate taxa against Ihe criteria are often estimated with considerable uncertainty. Such 
uncertainty can arise from any one or all 01 the lollowing three lactors: natural variation, vagueness in the 
terms and definitions used, and measurement error. The way in which this uncertainty is handled can have a 
strong influence on the results 01 an evaluation. Details 01 methods recommended lor handling uncertainty arE 
included in Annex 1, and assessors are encouraged to read and lollow these principies. 

In general, when uncertainty leads to wide variation in the results 01 assessments, the range 01 possible 
outcomes should be specilied. A single category must be chosen and the basis lor the decision should be 
documented; it should be both precautionary and credible. 

When data are very uncertain, the category 01 'Data Delicient' may be assigned. However, in this case the 
assessor must provide documentation showing that this category has been assigned because data are 
inadequate to determine a threat category. It is important to recognize that taxa that are poorly known can 
often be assigned a threat category on the basis 01 background inlormation concerning the deterioration 01 
their habitat and/or other causal lactors; therelore the liberal use 01 'Data Delicient' is discouraged. 

9. Implications of listing 
Listing in the categories 01 Not Evaluated and Data Delicient indicates that no assessment 01 extinction risk 
has been made, though lor different reasons. Until such time as an assessment is made, laxa listed in these 
categories should not be treated as il they were non-threatened. It may be appropriate (especially lor Data 
Deficient forms) to give them the same degree 01 attention as Ihreatened laxa, at least until their status can bl 
assessed. 

10. Documentation 
AII assessments should be documented. Threatened classilications should state the criteria and subcriteria 
that were met. No assessment can be accepted lor the IUCN Red List as val id unless at least one criterion is 
given. II more than one criterion or subcriterion is mel, then each should be listed. II a re-evaluation indicates 
that the documented criterion is no longer met, this should not result in automatic reassignment to a lower 
category 01 threat (downlisting). Instead, the taxon should be re-evaluated against all the criteria to clarify its 
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status. The lactors responsible lor qualifying the taxon against the criteria; especiatly where inlerence and 
projection are used, should be documented (see Annexes 2 and 3). The documentation requirements lor 
other categories are also specified in Annex 3. 

11. Threats and priorities 
The category 01 threat is not necessarily sufficient to determine priorities lor conservation action. The categor) 
01 threat simply provides an assessment 01 the extinction risk under current circumstances, whereas a systerr 
lor assessing priorities lor action will include numerous other lactors concerning conservation action such as 
costs, logistics, chances 01 success, and other biological characteristics 01 the subject. 

12. Re-evaluation 
Re-evaluation 01 taxa against the criteria should be carried out at appropriate intervals. This is especially 
important lor taxa listed under Near Threatened, Data Deficient and lor threatened taxa whose status is 
known or suspected to be deteriorating. . 

13. Transfer between categorles 
The lollowing rules govern the movement 01 taxa be!ween categories: 
A. A taxon may b~ moved Irom a category 01 higher threat to a category 01 lower threat il non e 01 the 

criteria 01 the higher category has been met for five years or more. 

B. II the onginal classification Is lound to have been erroneous, the taxon may be translerred to the 
appropriate category or removed Irom the threatened categories altogether, without delay (but see 
Point 10 aboye). 

C. Transler Irom categories 01 lower to higher risk should be made without delay. 

14. Use at regionallevel 
The IUCN Red List Categories and Criteria were designed lor global taxon assessments. However, many 
people are interested in applying them to subsets 01 global data, especially at regional, national or locallevels 
To do this it is important to reler to guidelines prepared by the IUCN/SSC Regional Applications Working 
Group (e.g., Gardenlors et al. 2001). When applied at national or regionallevels it must be recognized that a 
global category may not be the same as a national or regional category lor a particular taxon. For example, 
taxa classified as Least Concern globally might be Critically Endangered within a particular region where 
numbers are very small or declining, perhaps only because they are at the margins 01 their global range. 
Conversely, taxa classified as Vulnerable on the basis 01 their global declines in numbers or range might be 
Least Concern within a particular region where their populations are stable. It is also important to note that 
taxa endemic to regions or nations will be assessed globally in any regional or national applications 01 the 
criteria, and in these cases great care must be taken to check that an assessment has not already been 
undertaken by a Red List Authority (RLA), and that the categorization is agreed with the relevant RLA (e.g., al ,. 
SSC Specialist Group known to cover the taxon). 

111. DEFINITIONS 

1. Population and Populatlon Size (erlterla A, e and D) 
The term 'population' is used in a specific sense in the Red List Criteria that is different to its common 
biological usage. Population is here defined as the total number 01 individuals 01 the taxon. For lunctional 
reasons, primarily owing to differences be!ween lile lorms, population size is measured as numbers 01 mature 
individuals only. In the case 01 taxa obligately dependent on other taxa lor all or part 01 their lile cycles, 
biologically appropriate values lor the host taxon should be used. 

2. Subpopulations (eriterla B and e) 
Subpopulations are defined as geographically or otherwise distinct groups in the population be!ween which 
there is li!tle demographic or genetic exchange (typically one successlul migrant individual or gamete per yeal 
or less). 

3. Mature Individuals (erlterla A, B, e and D) 
The number 01 mature individuals is the number 01 individuals known, estimated or inlerred to be capable 01 
reproduction. When estimating this quantity, the lollowing points should be borne in mind: 

• Mature individuals that will never produce new recruits should not be counted (e.g. den sities are too 
low lor lertilization) . 

• In the case 01 populations with biased adutl or breeding sex ratios, it is appropriate to use lower 
estimates lor the number 01 mature individuals, which take this into account. 
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• Where the population size fluctuates, use a lower estima te. In most cases this will be much less than 
the mean. 

• Reproducing units within a clone should be counted as individuals, except where such units are unable 
to survive alone (e.g. corals). 

• In the case 01 taxa that naturally lose all or a subset 01 mature individuals at some point in their lile 
cycle, the estimate should be made at the appropriate time, when mature individuals are available lar 
breeding. 

• Re-introduced individuals must have produced viable offspring belore they are counted as mature 
individuals. 

4. Generation (Criteria A, C and E) 
Generation length is the average age 01 parents 01 the current cohort (Le. newborn individuals in the 
population). Generation length therelore reflects the turnover rate 01 breeding individuals in a population. 
Generation length is greater than the age at first breeding and less than the age 01 the oldest breeding 
individual, except in taxa that breed only once. Where generation length vanes under threat, the more natural. 
Le. pre-disturbance, generation length should be used. 

5. Reduction (Criterion A) 
A reduction is a decline in lhe 'numbér 01 mature individuals 01 at least the amount (%) stated under the 
criterion over the time period (years) specified, although the decline need not be continuing. A reduction 
should not be interpreted as part 01 a fluctuation unless there is good evidence lar this. The downward phase 
01 a fluctuation will not normally count as a reduction. 

6. Continuing decline (Criteria e and C) 
A continuing decline is a recent, current or projected luture decline (which may be smooth, irregular or 
sporadic) which is liable to continue unless remedial measures are taken. Fluctuations will not norrnally count 
as continuing declines, but an observed decline should not be considered as a fluctuation unless there is 
evidence lor this. 

7. Extreme fluctuations (Criteria e and C) 
Extreme fluctuations can be said to occur in a number 01 taxa when population size or distribution area varies 
widely, rapidly and Irequently, typically with a variation greater than one arder 01 magnitude (Le. a tenlold 
increase or decrease). 

8. Severely Iragmented (Criterion e) 
The phrase 'severely Iragmented' relers to the situation in which increased extinction risk to the taxon results 
Imm the fact that most 01 its individuals are lound in small and relatively isolated subpopulations (in certain 
circumstances this may be inlerred Irom habitat inlormation). These small subpopulations may go extinct, witt 
a reduced probability 01 recolonization. 

9. Extent 01 occurrence (Criteria A and e) 
Extent 01 occurrence is defined as the area contained within the shortest continuous imaginary boundary 
which can be drawn to encompass all the known, inlerred or projected sites 01 present occurrence 01 a taxon, 
excluding cases 01 vagrancy (see Figure 2). This measure may exclude discontinuities or disjunctions within 
the overall distributions 01 taxa (e.g. large areas olobviously unsuitable habitat) (but see 'area oloccupancy', 
point 10 below). Extent 01 occurrence can often be measured by a minimum convex polygon (the smallest 
polygon in which no internal angle exceeds 180 degrees and which contains all the sites oloccurrence). 

10. Area 01 occupancy (Criteria A, e and D) 
Area oloccupancy is defined as the area within its 'extent 01 occurrence' (see point 9 above) which is 
occupied by a taxon, excluding cases 01 vagrancy. The measure reflects the lact that a taxon will not usually 
occur throughout the area 01 its extent 01 occurrence, which may contain unsuitable or unoccupied habitats. Ir 
some cases (e.g. irreplaceable colonial nesting sites, crucial leeding sites lar migratory taxa) the area 01 
occupancy is the smallest area essential at any stage to the survival 01 existing populations 01 a taxon. The 
size 01 the area 01 occupancy will be a lunction 01 the scale at which it is measured, and should be at a scale 
appropriate to relevant biological aspects 01 the taxon, the nature 01 threats and the available data (see point 
7 in the Preamble). To avoid inconsistencies and bias in assessments caused by estimating area 01 
occupancy at different scales, it may be necessary to standardize estimates by applying a scale-correction 
lactor. It is difficult to give strict guidance on how standardization should be done because different types 01 
taxa have different scale-area relationships. 
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FIgure 2. Two examples of the dlstmctlon between extent of occurrence and area of occupancy. (A) is the 
spatial distribution of known, inferred or projected sites of present occurrence. (B) shows one possible 
boundal}' to the extent of occurrence, which is the measured area within this boundal}'. (e) shows one 
measure of area of occupancy which can be achieved by the sum of the occupied grid squares. 

11. Location (Criteria B and Dl 
The term 'Iocation' defines a geographically or ecologically distinct area in which a single threatening event 
can rapidly allect all individuals 01 the taxon presen!. The size 01 the location depends on the area covered by 
the threatening event and may include part olone or many subpopulations. Where a taxon is allected by mon 
than one threatening event, location should be defined by considering the most serious plausible threa!. 

12, Quantitative analysis (Criterion El 
A quantitative analysis is defined here as any lorm 01 analysis which estimates the extinction probability 01 a 
taxon based on known lile histol}', habitat requirements, threats and any specified management options. 
Population viability analysis (PVAl is one such technique. Quantitative analyses should make lull use of all 
relevant available data. In a situation in which there is limited inlormation, such data as are available can be 
used to provide an estimate 01 extinction risk (Ior instance, estimating the impact 01 stochastic events on 
habitat). In presenting the results of quantitative analyses, the assumptions (which must be appropriate and 
delensible), the data used and the uncertainty in the data or quantitative model must be documented. 

IV. THE CATEGORIES 
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A representation 01 the relationships between the categories is shown in Figure 1. 
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A taxon is Extinct when there is no reasonable doubt that the last individual has died. A taxon is presumed 
Extinct when exhaustive surveys in known and/or expected habitat, at appropriate times (diurnal, seasonal, 

annual), throughout its historie range have lailed to record an individual. Surveys should be over a time Irame 
appropriate to the taxon's lile cycle and lile lorm. 

EXTINCT IN THE WILD (EW) 
A taxon is Extinct in the Wild when it is known only to survive in cultivation, in captivity or as a naturalized 

population (or populations) welJ outside the past range. A taxon is presumed Extinct in the Wild when 
exhaustive surveys in known and/or expected habitat, at appropriate times (diurnal, seasonal, annual), 
throughout its historie range have lailed to record an individual. Surveys should be over a time Irame 

appropriate to the taxon's lile cycle and lile lorm. 

CRITICALLY ENDANGERED (CR) 
A taxon is CriticalJy Endangered when the best available evidence indicates that it meets any 01 the criteria A 

to E lor CriticalJy Endangered (se e Section V), and it is therelore considered to be lacing an extremely high ris 
01 extinctien in the wild. 

ENDANGERED (EN) 
A taxon is Endangered when the best available evidence indicates that it meets any 01 the criteria A to E lor 
Endangered (see Section V), and it is therelore considered to be lacing a very high risk 01 extinction in the 

wild. 

VULNERABLE (VU) 
A taxon is Vulnerable when the best available evidence indica tes that it meets any 01 Ihe criteria A to E lor 
Vulnerable (see Section V), and it is therefore considered to be lacing a high risk 01 extinction in the wild. 

NEAR THREATENED (NT) 
A taxon is Near Threatened when it has been evaluated against the criteria but does not qualify ler CriticalJy 

Endangered, Endangered or Vulnerable now, but is close to qualifying lor or is likely to qualify lor a threatene, 
category in the near future. 

LEAST CONCERN (LC) 
A taxon is Least Concern when it has been evaluated against Ihe criteria and does not qualify lor Crilically 

Endangered, Endangered, Vulnerable or Near Threatened. Widespread and abundant taxa are included in thi 
. category. 

DATA DEFICIENT (DO) 
A taxon is Data Deficient when there is inadequate inlormation to make a direct, or indirect, assessment 01 it~ 

risk 01 extinction based on its distribution and/or population status. A taxon in this category may be well 
studied, and its biology welJ known, but appropriate data on abundance and/or distribution are lacking. Data 

Deficient is therelore not a category 01 threat. Listing 01 taxa in this category indicates that more inlormation il 
required and acknowledges the possibility that future research will show that threatened classification is 

appropriate. 1I is important to make positive use 01 whatever data are available. In many cases great care 
should be exercised in choosing between DD and a threatened status. 1I the range 01 a taxon is suspected to 
be relatively circumscribed, and a considerable period 01 time has elapsed since the last record 01 the taxon, 

threatened status may welJ be justified. 

NOT EVALUATED (N E) 
A taxon is Not Evaluated when it is has not yet been evaluated against Ihe criteria. 

Note: As in previous fUCN categoríes, the abbreviation 01 each category (in parenthesis) loffows the English 
denominations when transfated into other fanguages (see Annex 2). 

V, THE CRITERIA FOR CRITICALL y ENDANGERED, ENDANGERED AND 
VULNERABLE 

CRITICALL y ENDANGERED (CR) 
A taxon is Critically Endangered when the best available evidence indicates Ihat it meets any 01 the lollowing 

http://www.iucnredlisl.org/info/categories_criteria2001 18/12/2006 
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criteria (A to E). and it is therelore considered to be lacing an extremely high risk 01 extinction in the wild: 

A. Reduction in population size based on any 01 the lollowing: 

1. An observed, estimated, inlerred or suspected population size reduction 01 ~ 90% over the last 
10 years or three generations, whichever is the longer, where the causes 01 the reduction are clearly 

reversible ANO understood ANO ceased, based on (and specifying) any 01 the lollowing: 

(a) direct observation 
(b) an index 01 abundance appropriate to the taxon 

(c) a decline in area oloccupancy, extent 01 occurrence andlor quality 01 habitat 
(d) actual or potentiallevels 01 exploitation 

(e) the effects 01 introduced taxa, hybridization, pathogens, pollutants, competitors 
or parasites. 

2. An observed, estimated, inlerred or suspected population size reduction 01 ~ 80% over the 
last 10 years or three generations, whichever is the longer, where the reduction or its causes 

may not have cea sed OR may not be understood OR may not be reversible, based on {and specifying 
. . - '. .. . 'any 01 (a) to (e) under A1. 

3. A population size reduction 01 ~ 80%, projected or suspected to be met within the next 10 
years or three generations, whichever is the longer (up to a maximum 01 100 years), based on 

(and specifying) any 01 (b) to (e) under A 1. 

4. An observed, estimated, inlerred, projected or suspected population size reduction 01 
~ 80% over any 10 year or three generation period, whichever is longer (up to a maximum 01 100 yean 

in 
the future), where the time period must include both the past and the future, and where the reduction 
or its causes may not have ceased OR may not be understood OR may not be reversible, based on 

(and specifying) any 01 (a) to (e) under A 1. 

8. Geographic range in the lorm 01 either 81 (extent 01 occurrence) OR 82 (area 01 occupancy) OR both: 

1. Extent 01 occurrence estimated to be less than 100 km', and estimates indicating at least two 01 a-c 

a. Severely Iragmented or known to exist at only a single location. 

b. Continuing decline, observed, inlerred or projected, in any 01 the lollowing: 

(i) extent 01 occurrence 
(ii) area oloccupancy 

(iii) area, extent and/or quality 01 habitat 
(iv) number 01 locations or subpopulations 

(v) number 01 mature individuals. 

c. Extreme fluctuations in any 01 the lollowing: 

(i) extent oloccurrence 
(ii) area oloccupancy 

(iii) number 01 locations or subpopulations 
(iv) number 01 mature individuals. 

2. Area 01 occupancy estimated to be less than 10 km', and estimates indicating at least two 01 a-c: 

a. Severely Iragmented or known to exist at only a single location. 

b. ContirlUing decline, observed, inlerred or projected, in any 01 the lollowing: 

(i) extent 01 occurrence 
(ii) area oloccupancy 

http://www .iucnredlist.org/info/categories _ criteria2001 18112/2006 
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(iii) area, extent and/or quality 01 habitat 
(iv) number 01 locations or subpopulations 

(v) number 01 mature individuals. 

c. Extreme fluctualions in any 01 the loliowing: 

(i) exlent 01 occurrence 
(ii) area oloccupancy 

(iii) number 01 locations or subpopulations 
(iv) number 01 mature individuals. 

rugt; lVV111 

C. Population size estimated to number lewer than 250 mature individuals and either: 

1. An estimated continuing decline 01 at least 25% within three years or one generation, whichever is 
longer, (up to a maximum 01 100 years in the future) OR 

2. A continuing decline, observed, projected, or inlerred, in numbers 01 mature individuals ANO at leas 
one 01 the loliowing (a-b): 

(a) Population structure in lhe lorm 01 one 01 the loliowing: 
(i) no subpopulation estimated to contain more than 50 mature individuals, OR 

(ii) at least 90% 01 mature individuals in one subpopulation. 

(b) Extreme fluctuations in number 01 mature individuals. 

O. Population size estimated to number lewer than 50 mature individuals. 

E. Quantitative analysis showing the probability 01 ex!inction in the wild is at least 50% within 10 years or threl 
generations, whichever is the longer (up lo a maximum 01 100 years). 

ENOANGEREO (EN) 
A taxon is Endangered when the best available evidence indicates that it meets any 01 the loliowing criteria (J 

to E), and it is therelore considered to be lacing a very high risk 01 extinction in the wild: 

A. Reduction in population size based on any 01 the loliowing: 

1. An observed, estimated, inlerred or suspected population size reduction 01 ~ 70% over the last 10 
years 

or three generations, whichever is the longer, where the causes 01 the reduction are clearly reversible 
ANO understood ANO ceased, based on (and specifying) any 01 the loliowing: 

(a) direct observation 
(b) an index 01 abundance appropriate to the.taxon 

(e) a decline in area 01 occupancy, ex!ent 01 occurrence and/or quality 01 habitat 
(d) actual or potentiallevels 01 exploitation 

(e) the effecls 01 introduced laxa, hybridization, pathogens, poliutants, competitors or parasites. 

2. An observed, estimated, inlerred or suspected population size reduction 01 ~ 50% over the last 10 
years 

or three generations, whichever is the longer, where the reduction or its causes may nol have 
ceased OR may not be understood OR may not be reversible, based On (and specifying) any 01 (a) 

to (e) under A1. 

3. A population size reduction ol~ 50%, projected or suspected to be met within the nex! 10 years 
or three generations, whichever is the longer (up to a maximum 01 100 years), based on (and 

specifying) 
any 01 (b) to (e) under A1. 

4. An observed, estimated, inlerred, projected or suspected population size reduction ol~ 50% over an 
10 
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year or three gene ratio n period, whichever is longer (up to a maximum of 100 years in the future), 
where the time period must include both the past and the future, and where the reduction or its 

causes may not have cea sed OR may not be understood OR may not be reversible, based on (and 
specifying) any of (a) to (e) under A 1. 

6. Geographic range in the form of either 61 (extent of occurrence) OR 62 (area of occupancy) OR both: 

1. Extent of occurrence estimated to be less than 5000 km', and estimates indicating at least two of a-e 

a. Severely fragmented or known to exist at no more than five locations. 

b. Continuing decline, observed, inferred or projected, in any of the following: 

(i) extent 01 occurrence 
(ii) area of occupancy 

(iii) area, extent andlor quality of habitat 
(iv) number 01 locations or subpopulations 

(v) number of mature individuals. 

c. Extreme fluctuations in any of the fol!owing: 

(i) extent of occurrence 
(ii) area 01 occupancy 

(iii) number 01 locations or subpopulations 
(iv) number of mature individuals. 

2. Area 01 occupancy estimated to be less than 500 km', and estimates indicating at least two 01 a-c: 

a. Severely fragmented or known to exist at no more than five locations. 

b. Continuing decline, observed, inlerred or projected, in any of the lollowing: 

(i) extent 01 occurrence 
(ii) area of occupancy 

(iii) area, extent andlor quality of habitat 
(iv) number of locations or subpopulations 

(v) number of mature individuals. 

C. Extreme fluctuations in any of the lollowing: 

(i) extent oloccurrence 
(ii) area of occupancy 

(iii) number of locations or subpopulations 
(iv) number of mature individuals. 

C. Population size estimated to number lewer than 2500 mature individuals and either: 

1. An estimated continuing decline 01 at least 20% within five years or two generations, whichever is 
longer, (up to a maximum 01100 years in the future) OR 

2. A continuing decline, observed, projected, or inlerred, in numbers of mature individuals ANO at leas 
. one 

01 the following (a-b): 

(a) Population structure in the lorm of one 01 the following: 
(i) no subpopulation estimated to contain more than 250 mature individuals, OR 

(ii) at least 95% 01 mature individual s in one subpopulation. 

(b) Extreme fluctuations in number 01 mature individuals. 
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O. Populalion size eslimaled lo number lewer Ihan 250 malure individuals. 

E. Quanlitalive analysis showing Ihe probabilily 01 exlinelion in Ihe wild is al leasl 20% wilhin 20 years or five 
generations, whiehever is Ihe longer (up lo a maximum 01 100 years). 

VULNERABLE (VU) 

A laxon is Vulnerable when Ihe besl available evidenee indieales Ihal il meels any ollhe lollowing erileria (A I 
E), and il is Iherelore eonsidered lo be lacing a high nsk 01 exlinelion in Ihe wild: 

A. Reduelion in populalion size based on any 01 Ihe lollowing: 

1. An observed, eslimaled, inlerred or suspeeled populalion size reduelion 01 ~ 50% over Ihe lasl 10 
years 

or Ihree generalions, whiehever is Ihe longer, where Ihe causes ollhe reduelion are: elearly reversible 
ANO underslood ANO eeased, based on (and speeifying) any ollhe lollowing: 

(a) direel observalion 
(b) ¡jn index 01 abundanee appropriale lo Ihe laxon 

(e) a decline in area oloeeupaney, extenl 01 oeeurrenee and/or qualily 01 habilal 
(d) aelual or polenliallevels 01 exploilalion 

(e) Ihe effeels 01 inlrodueed laxa, hybridizalion, palhogens, pollulanls, eompelilors or parasiles. 

2. An observed, eSlimaled, inlerred or suspeeled populalion size reduelion 01 ~ 30% over !he lasl 10 
years 

or Ihree generalions, whiehever is Ihe longer, where Ihe reduelion or ils causes may nol 
have cea sed OR may nol be underslood OR may nol be reversible, based on (and speeifying) 

any 01 (a) lo (e) under A 1. 

3. A populalion size reduelion 01 ~ 30%, projeeled or suspeeled lo be mel wilhin Ihe next 10 years 
or Ihree generalions, whiehever is Ihe longer (up lo a maximum 01 100 years), based on (and 

speeifying) any 01 (b) lo (e) under A 1. 

4. An observed, eslimaled, inlerred, projeeled or suspeeled populalion size reduelion 01 ~ 30% over an 
10 

year or Ihree generalion period, whiehever is longer (up lo a maximum 01 100 years in Ihe future), 
where 

Ihe time penod musí inelude bolh Ihe pasl and Ihe lulure, and where Ihe reduelion or ils causes may nc 
have eeased OR may nol be underslood OR may nol be reversible, based on (and speeifying) any 01 

(a) lo 
(e) under A1. 

B. Geographie range in Ihe lorm 01 eilher B1 (extenl 01 oeeurrenee) OR B2 (area 01 oeeupaney) OR bolh: 

1. Exlenl 01 oeeurrenee eslimaled lo be less Ihan 20,000 km', and eslimales indiealing al leasl 
two 01 a-e: 

a. Severely Iragmenled or known lo exisl al no more Ihan 10 loealions. 

b. Continuing decline, observed, inlerred or projeeled, in any 01 Ihe lollowing: 

(i) exlenl 01 oeeurrenee 
(ii) area oloeeupaney 

(iii) area, exlenl and/or quality 01 habilal 
(iv) number 01 loeations or subpopulalions 

(v) number 01 malure individuals. 

e. Exlreme flucluations in any 01 the lollowing: 

(i) exlenl 01 occurrenee 
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(ii) area 01 occupancy 
(iii) number 01 locations or subpopulations 

(iv) number 01 mature individuals. 

2. Area 01 occupancy estimated to be less than 2000 km', and estimates indicating at least two 01 a-c: 

a. Severely Iragmented or known to exist at no more than 10 locations. 

b. Conlinuing decline, observed, inlerred or projected, in any 01 Ihe lollowing: 

(i) extent oloccurrence 
(ii) area oloccupancy 

(iii) area, extent and/or quality 01 habitat 
(iv) number 01 locations or subpopulations 

(v) number 01 mature individuals. 

c. Extreme fluctuations in any 01 the lollowing: 

(i) extent 01 occurrence 
(ii) area 01 occupancy 

(iii) number 01 locations or subpopulations 
(iv) number 01 mature individuals. 

C. Population size estimated to number lewer than 10,000 mature individuals and either: 

1. An estimated continuing decline 01 at least 10% within 10' years or three generations, whichever is 
longer, (up to a maximum 01 100 years in the luture) OR 

2. A continuing decline, observed, projected, or inlerred, in numbers 01 mature individuals ANO at leas 
one 01 the lollowing (a-b): 

(a) Population structure in the lorm 01 one 01 the lollowing: 
(i) no subpopulation estimated to contain more than 1000 mature individuals, OR 

(ii) all mature individuals are in one subpopulation. 

(b) Extreme fluctuations in number 01 mature individuals. 

O. Population very small or restricted in the lorm 01 either 01 the lollowing: 

1. Population size estimated lo number lewer Ihan 1000 mature individuals. 

2. Population with a very restricted area 01 occupancy (typically less than 20 km') or number 01 location 
(typically five or lewer) such that it is prone to the effects 01 human activities or 

stochastic evenls within a very short time period in an uncertain luture, and is Ihus capable 
01 becoming Critically Endangered or even Exlinct in a very short time periodo 

E. Quantitative analysis showing the probability 01 extinction in the wild is at least 10% wilhin 100 years. 

Annex 1: Uncertainty 

The Red List Criteria should be applied lo a laxan based on Ihe available evidence concerning ils numbers, 
Irend and distribution. In cases where there are evident threats lo a laxon through, lor example, deterioralion 

01 its only known habitat, a threatened listing may be justified, even though there may be little direct 
inlormation on the biological slatus 01 the taxon itsell. In all these instances there are uncertainties associate( 

with the available inlormation and how it was obtained. These uncertainties may be categorized as natural 
variability, semantic uncertainty and measurement error (Akyakaya et al. 2000). This section provides 

guidance on how to recognize and deal with these uncertainties when using Ihe crileria. 

Natural variability results Irom the lacl Ihat species' lile hislories and the environments in which they live 
change over lime and space. The effect 01 this variation on Ihe criteria is limited, because each parameler 
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relers to a specific time or spatial scale. Semantic uncertainty arises Irom vagueness in the definition 01 term! 
or lack 01 consistency in different assessors' usage 01 them. Despite altempts to make the definitions 01 the 

terms used in the criteria exact, in some cases this is not possible without the loss 01 generality. Measuremen 
error is eften the largest source 01 uncertainiy; ii aris~::; ílUIII U I~ ¡aek of pí8ClS6 ¡nfO¡iiiat;oii abo:.:t thc 
parameters used in the criteria. This may be due to inaccuracies in estimating the values or a lack 01 

knowledge. Measurement error may be reduced or eliminated by acquiring additional data. For lurther details 
see Akyakaya et al. (2000) and Burgman et al. (1999). 

One 01 the simplest ways to represent uncertainty is to specify a best estimate and a range 01 plausible value! 
The best estimate itsell might be a range, but in any case the best estimate should always be included in the 

range 01 plausible values. When data are very uncertain, the range lor the best estimate might be the range o 
plausible values. There are various methods that can be used to establish the plausible range. It may be base 

on confidence intervals, the opinion 01 a single expert, or the consensus opinion 01 a group 01 experts. 
Whichever method is used should be stated and justified in the documentation. 

When interpreting and using uncertain data. altitudes toward risk and uncertainty may play an important role. 
Altitudes have Iwo components. First, assessors need to consider whether they will include the full range 01 
plausible values in assessments. or whether they will exclude extreme values Irom consideration (known as 
dispute tolerance). An assessor with a low dispute tolerance would include all values, thereby increasing the 

uncertairity, wnereas an assessor with a high dispute tolerance would exclude extremes, reducing the 
uncertainty. Second, assessors need to consider whether they have a precautionary or evidentiary attitude te 
risk (known as risk tolerance). A precautionary altitude will classify a taxon as threatened unless it is certain 

that it is not threatened, whereas an evidentiary altitude will classify a taxon as threatened only when there is 
strong evidence to support a threatened classification. Assessors should resist an evidentiary altitude and 
adopt a precautionary but realistic altitude to uncertainty when applying the criteria, lor example, by using 

plausible lower bounds, rather than best estimates, in determining population size, especially il it is fluctuating 
AII altitudes should be explicitly documented. 

An assessment using a point estimate (i.e. single numerical value) willlead to a single Red List Category. 
However, when a plausible range lor each parameter is used to evaluate the criteria, a range 01 categories 
may be obtained, reflecting the uncertainties in the data. A single category, based on a specific attitude to 

uncertainty, should always be listed along with the criteria met, while the range 01 plausible categories shoule 
be indicated in the documentation (see Annex 3). 

Where data are so uncertain that any category is plausible, the category 01 'Data Deficient' should be 
assigned. However, it is important to recognize that this category indicates that the data are inadequate to 

determine the degree 01 threat laced by a taxon, not necessarily that the taxon is poorly known or indeed not 
threatened. Although Data Deficient is not a threatened category, it indicates a need to obtain more inlormatio 

on a taxon to determine the appropriate listing; moreover, it requires documentation with whatever available 
inlormation there is. 

Annex 2: Citation of the IUCN Red List Categories and Criteria 

In order to promote the use 01 a standard lormat lor citing the Red List Categories and Criteria the lollowing 
lorms 01 citation are recommended: 

1). The Red List Category may be written out in lull or abbreviated as lollows (when translated into other 
languages, the abbreviations should lollow the English denominations): 

Extinct, EX 
Extinct in the Wild, EW 

Critically Endangered, CR 
Endangered, EN 
Vulnerable, VU 

Near Threatened, NT 
Least Concem, LC 
Data Deficient, DD 
Not Evaluated, NE 

2). Under Section V (the criteria lor Critically Endangered, Endangered and Vulnerable) there is a hierarchica 
alphanumeric numbering system 01 criteria and subcriteria. These criteria and subcriteria (all three levels) lorn 
an integral part 01 the Red List assessment and all those that result in the assignment 01 a threatened categor 
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must be specified after the Category. Under the criteria A to C and O under Vulnerable, the first level 01 the 
hierarchy is indicated by the use 01 numbers (1-4) and il more than one is met, they are separated by means ( 
the '+' symbol. The second level is indicated by the use 01 the lower-case ~Iph~hp.t r.h"r~r.lp.r~ (~-E') These ar' 

listed without any punctuation. A third level 01 the hierarchy under Criteria B and C involves the use ollower 
case roman numerals (i-v). These are placed in parentheses (with no space between the preceding alphabet 
character and start 01 the parenthesis) and separated by the use 01 commas il more than one is listed. Where 
more than one criterion is met, they should be separated by semicolons. The lollowing are examples 01 such 

usage: 

EX 
CR A1cd 

VU A2c+3c 
EN B1ac(i,ii,iii) 

EN A2c; O 
VU 01+2 

CR A2c+3c; B1ab(iii) 
CR O 

VU 02 
EN B2ab(i,ii,iii) 

VU C2a(ii) 
EN A1c; B1ab(iii); C2a(i) 

EN B2b(iii)c(ii) 
EN B 1 ab(i,ii, v)c(iii,iv)+2b(i)c(ii,v) 

VU B1ab(iii)+2ab(iii) 
EN A2abc+3bc+4abc; B 1 b(iii,iv,v)c(ii,iii,iv)+2b(iii,iv, v)c(ii,iii,iv) 

Annex 3: Documentation Requirements for laxa Included on the IUCN Red List 

The lollowing is the mlnimum set 01 inlormation, which should accompany every assessment submilted lor 
incorporation into the IUCN Red List 01 Threatened Species TM: 

• Scientific name including authority details 
• English common name/s and any other widely used common names (specify the language DI each 

na me supplied) 
• Red List Category and Criteria 

• Countries 01 occurrence (including country subdivisions lor large nations, e.g. states within the USA, 
and overseas territories, e.g. islands lar lrom the mainland country) 

• For marine species, the.Fisheries Areas in which they occur should be recorded (see 
l!!!p://www.iucn.org/themes/ssc/sis/laomap.htmlor Ihe Fisheries Areas as delimited by FAO, the Food 

and Agriculture Organization 01 the United Nations) 
• For inland water species, the names 01 the river syslems, lakes, etc. to which Ihey are confined 

• A map showing the geographic distribulion (extent 01 occurrence) 
• A rationale lor the listing (including any numerical data, inlerences or uncertainly that relate to the 

criteria and their thresholds) 
• Current population trends (increasing, decreasing, stable or unknown) 

• Habilat prelerences .(using a modified version 01 the Global Land Cover Characterization (GLCC) 
classification which is available electronically Irom http://www.iucn.Q19/lhemes/ssc/sis/aulhorilLillm or 

on request Irom redlisl@ssc-uk.org) 
• Major threals (indicaling past, current and tuture threats using a standard classification which is 

available Irom the SSC web site or e-mail address as shown aboye) 
• Conservation measures, (indicating both current and proposed measures using a standard classificatio 

which is available Irom the SSC web site or e-mail address as shown aboye) 
• Inlorrnation on any changes in the Red List status 01 Ihe laxon, and why the status has changed 

• Data sources (cited in lull; including unpublished sources and personal communicalions) 
• Name/s and contact details 01 the assessorls 

• Belore inclusion on the IUCN Red List, all assessments will be evaluated by al least two members 01 < 
Red List Authority. The Red List Authority is appointed by Ihe Chair 01 the IUCN Species Survival 

Commission and is usuallY a sub-group 01 a Specialist Group. The names ollhe evaluators will appeal 
with each assessmenl. 

In addilion to the minimum documentation, the 101l0wing inlormation should also be supplied where 
appropriate: 
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o II a quantitative analysis is used lor the assessment (Le. Criterion E), the data, assumptions and 
structural equations (e.g., in the case 01 a Population Viability Analysis) should be included as part 01 

the documentation. 
o For Extinct or Extinct in the Wild taxa, extra documenlation is required IndlCatlng lne eiíeciive date oí 

extinction, possible causes 01 the extinction and the details 01 surveys which have been conducted to 
search lor the laxon. 

o For laxa listed as Near Threatened, the rationale lor listing should include a discussion 01 the criteria 
that are nearly met or the reasons lor highlighting the laxon (e.g., they are dependent on ongoing 

conservation measures). 
o For taxa listed as Data Deficient, the documentation should include what litlle inlormation is available. 

Assessments may be made using version 2.0 01 the software package RAMAS® Red List (Ak9akaya and 
Ferson 2001). This program assigns taxa to Red List Categories according to the rules 01 the IUCN Red List 

Crileria and has the advantage 01 being able to explicitly han die uncertainty in the data. The software capture: 
most 01 the inlormation required lor the documentation aboye, but in some cases Ihe inlormation will be 

reported differently. The lollowing points should be noted: 

o II RAMAS® Red List is used to obtain a lisling, Ihis should be slaled. 
o Uncertaln 'values should be entered into the program as a besl eslimate and a plausible range, or as al 

interval (see the RAMAS® Red Lisl manual or help files lor lurther details). 
o The setlings for atlitude towards risk and uncertainty (Le. dispute tolerance, risk tolerance and burden ( 

proo!) are all pre-set at a mid-point. II any 01 these settings are changed this should be documented an 
lully justified, especially if a less precautionary position is adopted. 

o Depending on the uncertainties, the resulting classification can be a single calegory and/or a range 01 
plausible categories. In such instances, the lollowing approach should be adopted (the program will 

usually indicate this aulomatically in the Resulls window): -
o II the range 01 plausible categories extends across two or more 01 the threatened categories (e.~ 

Critically Endangered lo Vulnerable) and no prelerred calegory is indicaled, Ihe precautionary approacl 
is to take the highest calegory shown, Le. CR in the aboye example. In such cases, the range 01 

plausible categories should be documenled under Ihe rationale including a note thal a precautionary 
approach was lollowed in order to distinguish it Irom the situation in the next poin!. The lollowing 

notation has been suggested e.g. CR' (CR-VU). -
o II a range 01 plausible categories is given and a prelerred category is indicaled, the rationale 

should indicate the range 01 plausible categories met e.g. EN (CR-VU). 
o The program specifies the criteria ttiat contributed to the listing (see Status window). However, when 
data are uncertain, the lisling crileria are approximate, and in some cases may not be determined at all 

In such cases, the assessors should use the Text resulls lo delermine or verify Ihe criteria and sub­
criteria mel. Listing criteria derived in this way must be clearly indicated in the rationale (reler lo the 

RAMAS® Red List Help menu lor lurther guidance on this issue). 
o II the prelerred category is indicated as Least Concern, but the plausible range extends into the 

Ihreatened categories, a listing of 'Near Threalened' (NT) should be used. The criteria, which triggerec 
the exlension into the threatened range, should be recorded under Ihe rationale. 

o Any assessments made using this software must be submitled with the RAMAS® Red Lisl inpul files 
(Le. Ihe '.RED files). 

New global assessments or reassessmenls 01 laxa currently on Ihe IUCN Red List, may be submitled I 
the IUCN/SSC Red List Programme Officer lor incorporation (subject lo peer review) in a future editior 

01 the IUCN Red List of Threatened Species 1M. Submissions from wilhin the SSC network should 
preferably be made using the Species Information Service (SIS) database. Other submissions may be 

submitled electronically; Ihese should preferably be as files produced using RAMAS® Red Lisl or any ( 
the programs in Microsoft Office 97 (or earlier versions) e.g. Word, Excel or Access. Submissions 

should be sent to: 

IUCN/SSC Red List Programme, IUCN/SSC UK Office, 219c Huntingdon Road, Cambridge, CB3 ODL 
. Uniled Kingdom. Fax: +44-(0)1223-277845; Email: redJisJ@ssc,uk"prg. 

For lurther clarificalion or inlormalion about the IUCN Red Lisl Criteria, documentation requirements 
(including the standards used) or submission 01 assessmenls, please conlact the IUCN/SSC Red Lisl 

Programme Officer al the address shown aboye. 
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Ecotypic exploration and characferization trials to promote 
rnnc:cr,/n+inn nf .l\rni,...,... """,","',..,n,., I :n ~''''''''''''"r .... 1: ..... .-_-__ •• _____ •• _ •• __ I u ............... ....., ••• ""' ............ ''''''''11\;''1 ... U.V,..,\;' 

Á. Asdal', J. Labokas', K. Olsson', J. Radusiené' and K.W. Bladh' 

'Norwegian Crop Research Institute, Norway, 21nstilute of Botany, Uthuanio JSval"f Weibull AB, Sweden ~Nordic Genebank, Sweden 

Photography K, Olsson and B. Galambosi Maps J. Radusiené and Den Virtuella Floron, Naturhistoriska riksmuseet, $weden 

T axonomy and biology 

Amica montona L. is divided into two subspecies; ssp. montana 
grows in Scandinavio and Central Europe, while ssp, atlantica is 
lound in the south 01 France, Spain and Portugal. The geographi­
cal distribution 01 A montana in the Nordic countries is shown in 
fig, 1, Amica is common in the western part 01 Denmark and in 
the south-western part 01 Norway, It is also lound in Southem 
Sweden, where it is richest in Smaland, but due to loss 01 its habi­
tat it has declined during the last decades. Lithuania is on the 
north-eastern border 01 the distribution in the Baltic region (Figure 
2) 

Ecotypic variation in Lithuania 

In its main distribution orea, Central and Western Europe, Amica 
montana is a species 01 rneadows, pastures and heaths, mainly 
in mountains, In Lithuania, on the north-eastern border 01 its distri­
butional range, the species evolved into a lowland lorest eco­
type which occurs in light and dry pinewoods in the southern and 
south-eastern parts 01 the country, The lormer, mountain­
meadow ecotype, occurs only in one location, occupying less 
than 1 hectare 01 wet grassland near Medininkai village in the 
Vilnius districl. This ecotype develops more vigorously compared 
to the lorest one, this ecotypic dillerentiation is not reported 
Irom the central orea 01 its distribution and may be altributed to 
an increased ecological adaptability 01 the species as a conse-
quence 01 its occurrence on the border 01 its distributional range. 

Medicinal uses: historical and current 

A. montana L. has been applied lor centuries in lolk medicine to treat 
swelling, soreness and bruising, Active components in Amica are ses­
quiterpene lactones, helenalin and dihydrahelenalin and their short esters 
(Douglas et al., 2004). An estimated 50,000 kg 01 dried Ilowers are used 
annually in Europe, This is equivalent to 250,000-300,000 kg 01 Iresh Ilowers. 
In addition, hundreds 01 kilos 01 dried roots are utilized each year (Lange, 
1998), Amica is mainly harvested Irom the wild. The main sources 01 Ar­
nica lar medicinal use are the Balkan countries, Spain and Switzerland. 
The demand lor A. montana has remained consistently high in lace 01 
continuing declines in availability in the wild. 

PGR Forum 
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Promoting conservation: the SPIMED 

project in Sweden, Lithuania and 

Finland 

Amica montana L is one out 01 eight torget taxa 01 
the Nordic Genebank project "Spice and medicinal 
plants in the Nordic and Baltic countries. Strategies lor 
conservation 01 genetic resources" (SPIMED). The pro­
ject makes initiatives and ellorts to conserve medici­
nal- and aromatic plants in the Nordic and Baltic 
countries, lormulates conservation recommendations 
and will be linalised this yeor, Cultivation tríals will be 
recommended as means to avoid exploitation 01 vul­
nerable populations. 

SPIMED included collecting. and choracterisation 01 
accessions 01 the torget species and collections 01 
plants with a broad' diversity hove been established. 
Descriptors lor the vegetative and generative plant 
parts 01 the species hove been developed and 
tested. Collections 01 Amica hove been estoblished 
and compored in Sweden, Lithuania and Finland. The 
characterization work was carried out at Sval6v in 
Sweden, in Vilnius in Lithuania and at Mikkeli in Finland. 

T hreat: a problem of European scale 

A. montona L. has greatly declined Eurapean-wide due to loss 01 habitats and over-harvesting. In the 
Nordic region, changes in agriculture ore major lactors lor the reduction. In Norway loss 01 habitat is 
the main problem and A. montana is now on the Norwegian Red List with status DC (declining/core 
demanding). II the changes in agriculture persist, the distribution will be even more reduced {Asdal, 
2005J. 

The species is regorded as critically endangered in Belgium, Bosnio, Croatia and Luxembourg: en­
dangered in Belarus and the Netherlands: vulnerable in Estonia, Germany, Latvia, Lithuania, Portugal 
and Romania: and near threatened in Denmark and Norway (TRAFFIC Network, 2005). 

European countries should develop general guidelines lor sustainable collection 01 indigenous me­
dicinal and oromatic plant species and promote their implementation (Lange, 1998). A. montana is 
an example 01 a threatened species lor which specilic guidelines lor particular habitats and coun­
tries should be developed. Annual quotas 01 the amount 01 plant parts that may be harvested should 
be established. 

Lileralure clled 

Asdal. Á. 2005. Changes in grassland monogement and ils effee! on planl diversity. erop wild relo­
tive3.15-17 
8ehrens. J .• Schmitt. S. & Hamllton. A. WWF-UK Factsheets Arnica montono coUecled frcm b.!1.14L.L 
WW\N.wwf.ora uk/filelibrorv/pdf/amontono.pdf 
Oouglas. J. A .. Smallneld. B. M .• Burgess, E. J .• Nlge,l P. B. Anderson. R. E .• Douglas M. H. & GlennJe V.1. 
2004. Sequierpene locIones in Arn;co montano: o rapid analyticol melhod ond effects of f10wer 
maturity and simuloted mechanical horvesting on quality and yield. Plan lo Med. 70. 166-170. 
George Thieme Verlag, Stuttgart. New York 

. Labokas. J., 1999 ./n sifu conservation of medicinal plants and small fruits in Lithuanio. Bofonica 
Lithuanica. Suppl. 2: 167-170 
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Lupinus hispanicus Boiss. & Reuf. in fhe Iberian PeninslJlo: 
a crop wild relafive fradifionally harvesfed for fodder 

J.M. Iriondo, L De Hond and M. Parra 

Universidad Politécnica de Madrid, Spain 

The importance of Lupinus hispanicus as a CWR 

Lupinus hispanicus. an annual herb. belongs lo Ihe group 01 12 Old World Lupinus species lound in 
Ihe Medilerranean area. Oue to their importance as nitrogen-lixing symbionts and Iheir high protein 
contento economically. there has always been a growing interest and demand lar lupins. L. hispani­
cus has been traditionally cultivated by farmers as sheep lodder and for soil improvement. In the last 
10 years this planl lías be en included in breeding programmes of lupins as it is the closest wild relative 

T axonomy and biology 

Family: Leguminosae 

Scientific name: Lupinus hispanicus Boiss. & 
Reul. P.É. Boissier & G.F. Reuter 1842 
Oiagnoses plantarum novarum hispanica­
rumo 

Common na mes: altramuz. alberjón. tito­
nes. haba de lobo. haba de lagarto 
(Spanish). favaca (Portuguese). 

The genus Lupinus is commonly known as 
bluebonnets in English. due to its attractive 
flowers. 

Biology: L. hispanicus is an annuol auto­
gamous plant with hermaphrodite flowers 
that bloom Irom April to August. 

Ecogeographic feafures of Lupinus 
hispanicus 

Geographlcal dis!rlbution: Spain and Portugal. 
L. hispanicus is endemic to Ihe Iberian Peninsula. 
It is found in the Central and mid-Western regions 
as show on the map. 

Habita!: This species occurs on neutral and acidic 
soils (pH 5-6.5) with a silty to sandy texture. It 
grows at altitudes between 600-1600 m. 
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Threats 

Major Ihreats lo L. hispanicus are habitat alleration 
and ¡os~. chunge!> ir I uy'¡t.,uiiulul ¡.JrudiL.t:::, Uf IU yt::­
nelic pollulion. 
The nalural populalions 01 lupinus hispanicus occur in 
cereal frelds. vineyards. olive orchards. road edges 
and shrubby land. Many populalions are now in se­
vere decline due lo agricullural abandonmenl and 
human inlervenlion [urbanizalion. road widening. 
elc). The pholograph shows road widening in 
Casavieja. Spain. which partially deslroyed a L. his­
panicus populalion 

,----------,----_.~--

Gap defedion in the ex situ conservation of 
Lup;nus hisponicus. using herbarium records. 
and predictive models. 

... -...... 
---......... 
'"' 

The role of L. hispanicus in agriculture and 
sustainable development 

Conservation 
In sifu 
Hall al Ihe known 174 L. hispanicus 
populalions are localed in Ihe 
Nalura Nelwork 01 Siles 01 Commu­
nily Inleresl. Prediclive dislribulion 
models have been used lo assess 
Ihe overall occurrence 01 lo hispa ni­
cus in prolected areas [shown on 
the leH). 

Ex sifu 
A large collection 01 L. hispanicus 
seeds is mainlained in European 
and Auslralian nalional seed banks . 
GIS-based melhodologies have 
been used to detecl biases in col­
leclions and lo idenlily addilional 
colleclion siles lo caplure grealer 
genelic diversily lar ex silu collec­
lions. 

• This crop wild relotive was traditionally harvested by larmers lar use as ladder. However. the high 
pro portio n 01 toxico bitter alkaloids lound in Ihis species has limiled ils wider use. 

• lupinus hispanicus as a crop lor suslainable developmenl: As Ihis species has nilrogen-lixing nod­
ules on ils rools. it assimilales nilrogren and lixes il in Ihe soil. Ihereby reducing lertilizer require­
menls in subsequenl crops. Thus. il has Ihe polenlial lo increase Ihe efficiency 01 N use in arable 
rolalions and in mixed arable liveslock syslems. 

• Breeding qualilies 01 lupinus hispanicus: Ihe species has a high oil content in seeds. and both the 
plant and its seeds hove a 30-50% protein conten!. lupinus hispanicus has a high tolerance to 
many pests and diseases. requiring lewer insecticides and lungicides than other high-protein 
crops such as soybean and peas. Other Iraits include cold toleran ce and adaptation to poor 
soils. 

• Experimental cullivation 01 L. hispanicus began in 1988 using seeds Irom nalural populalions lo 
provide summer paslures lor sheep and goats. 

literature cited 
Caslroviejo. S. el al. 1999 Flora Iberica 
Parra~Quijano. M. et al. 2003 Assessing conservation of Lupinus spp. in Spoin through GIS. Crop wnd Relative 1: 8~9. 
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CrOiJ '¡'!lid Relative COSE' Stucly 3 

Linum do/omificum Borbás 

G. Vorosváry, L. Holly and L. Udvardy 

Instltute of Agrobotany, Hungory 

Linum dolomificum: o wild 
relotive of cultivoted flox 

The dolomite Ilax (Linum d%miticum Barbós) is 
a very rore. endemic. perennial Ilax species 
restricted to some habitats on dolomite recks in 
Hungary. It is a relic species. the entire world 
population al approximately 1000 plants is liv­
ing on a 10 ha orea () about 32 km north-west 
01 Budapest. neor Pilisszentivón. a striclly pro­
tected orea. II was declored a prolected spe­
cies in 1951. 

Biology 

It is a dwarf shrub (chamaephyton) with 
woody. branching stem ending in leal reselles. 
The Ilawering slems are usually 10-15 cm. The 
inllorescence has 2-6 yellow Ilowers. Sepals are 
&-7 cm. norrowly lanceolale acuminale. Pelals 
ore 10-16 mm abovale or lanceolale. Capsules 
ore globose with 10 seeds. It is clasely related 
lo Linum e/egons Spruner ex Boiss. in Ihe Balkan 
Peninsula. II has a chromosome number 01 
2n=28. It is pollinaled by insecls (enlomo­
gamy). bul somelimes il is auto-gamous. Seeds 
ore dispersed by animals (epizoochory). 

Nalural habitat af linum dolomificum in the Buda HiII, 

PGR Forum 

Toxonomy 
Sect. Syllinum Griseb. Linum f/avum 
group 

Taxon: Linum d%milicum Borbós 
(1897) 

Farms: forma d%mllicum with 
pelals 15-16 mm long and ova te 
and lorma parviflorum Wagner 
with petals 10-12 mm long and 
lanceolale 

Vernacular na me: Dolomite lIax 
(English). Pilisi len (Hungarian) 

European Crop Wild Relalive Diversity Assessmenl 
and Conservalion Forum. 
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Distnbufion of Linum dolomillcum in 'he Carpalhian Sasin 

Distribution 

An endemic and relic plant species 01 the Hun­
gorian lloro, it con be lound only on one 
location (Kisszénós) in the entire world, in close 
proximity to the Buda Landscape Pratection 
Area. The world po pul atio n is living on o 10 
hectare size habitat which is strictly pratected. 

Ecology 
The Budapest parl 01 the Buda Landscape 
Protection Area managed by Directorate 01 
the Danube-Ipoly National Park is 
choracterized by the richness 01 plant 
communities. The limestane and dolomite rack 
grasslands, covered only with a thin layer 01 
ground, have the highest diversity, and ore 
home to the most rore specles. Endemic to the 
Corpathian basin are Draba lasiocarpa Rochel 
var. demissorum Borbós, Phyfeuma orbiculare 

. L., Seseli leucospermum Waldst. et Kit., Dianfhus 
plumarius L. ssp. regis-sfephani (Rapes.) Baksay, 
Cenfaurea sadleriana Janka, or Vincefoxicum 
pannonicum (BorhidiJ Holub. The latter can be 
lound only in the Villónyi Mountains and here. 
Facing narlh, on the cooler slopes grows 
Sesleria sadleriana Janka. 

Threats 
The most important threats to L. dolomificum 
are disturbances and its small population size. 
At present. its level 01 threat is assessed os low. 

References 

~~ ______ l_km ______ ~r 
locations of the exisling populalions oll. dolomificum 
in fhe Sudo Hills 

In sifu conservation 

First steps to protect this endemic Ilax species 
were taken in 1934. This species is protected by 
Law N. LlII. 01 1991$ on Nature Conservation and 
Act N. 13/2001 01 the Ministry 01 Environmental 
Protection. In addition it is listed in the Bern 
Convention 1979, CORINE Biotapes and the 
Habitats Directive (92/43/EEC) Appendix 1. and 
European Diploma 1995 (The Szénós Hills strictly 
protected orea). 

Ex sifu conservation 

Three seed sarnples Irom three populations ore 
conserved in the genebank collection at the 
Institute lar Agrobotany, Tópiószele (Hungary). 

Dobolyl. K. (2002): A Linum dolomificum Borbás monitorozása. (Monitoring of linum dolomificum Borb6s] - L Magyar 
Természetvédelmi Biológiai Konferencio. Sopron 2002. november 14-17. 
Dobolyl, K. 12003): Sludy 01 Ihe population 01 Ihe endemic linum dolomificum Borb6s IHungory). -IXth Congress 01 the 
European Society for Evolutionory Biology. Leeds. UK. 18-24 August 2003. 
Dobolyl. K. (2003): Phytosoeiologieal evoluation and multivariote analysis of fhe habitat of Linum dolomitieum Borbás 
(Linoeeae) L - Studia boto hung. 34: 111-120. 

www.pgrforum.org 
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a hisforical landrace wifhouf crop wild relafives? 
M. Scholten'. W. Podyma' and E. Betlencourf3 

lUniversily 01 Blrmingham, UK. 2Ministry of Agriculture and Rural Development, Poland, 3 Estat;:ao Agronómica Nacional -INtAP, Portugal 

Photography M. Scholten Map adapted from Preston el al. 2002 New Atlas of the Brittsh and Irish Flora 

A. sftigoso has been used in Ihe pasl in Scol­
land both for human consumption. as fodder 
for horses and ca lile. and the straw for furnilure 
and Ihatching. The pholograph aboye shows 
one current use on the Ouler Hebrides as feed 
for Highland ca lile. On Ihe Shetland Islands 
the straw is slill used to make chairs. It is usually 
grown as a mixed sland (with rye] lo safeguord 
a harvest in dry years. Traditionally it was slored 
outside the farm in stacks (below]. 

Avena sfrigosa: crop and crop 
wild relafive 

Avena slrigosa, an annual cereal, is bolh a mi­
nor, neglecled crop and a crop wild relalive. II 
is a diploid oal. 
As a crop it was domesticaled in soulhern 
Europe. probably Spain and spread frorn Ihere 
over Europe where il was cullivaled before Ihe 
more produclive hexaploid oal (A vena saliva] 
rnade ils enlry. 

A. slrigosa does nol forrn a seedbank. il re­
quires conlinuous reintroduclion. Hence. wilh­
out the crop, Ihere will be no crop wild rela­
tives. This is currenlly the case in many Euro­
pean countries where cultivalion has ceased. 
for example in a wide survey in Denmark, for­
mer slronghold of the crop, nol one planl was 
discovered (Weibull, 2001]. 

The fafe of nof-nafive crop wild 
relafives: fhe example of fhe UK 

Planls associated with arable and horticullural 
habitats have undergone Ihe slrongest decline 
compared with plants in other habilals in the 
UK. Many crop wild relalives associated with 
former crops only occur as rare casuals nowa­
days. 
The plighl of these plants, mony of which not 
nalive lo Ihe UK. has recently been recognised 
by UK conservation aulhorilies in Ihe lalesl na­
lional Red Lisling. ··Archaeophyles". thal is, 
not-nalive planls Ihal hove arrived in the UK 
before 1500. hove been included in the Na­
lional Red Lisl 2005 and as a consequence will 
be candidales for Biodiversily Aclion Plans. 

PGR Forum *** * * * * * * 
European Crap Wild Relalive Dlversily Assessmenl 

and Conservalion Forum *** 



CurrÉmt distribution of Avena str;90sa. cultivated and in the wild 

Historical geographical distnbUTron inclUdes Austria, ~elorussia, ~el­
gium, Corsica, Denmark, France, Finlond, Germany, Hungary, 
Lithuania, Luxemburg, Norway, Portugol. Russia, Slovakia, Spain, 
Sweden, Switzerland, and the United Kingdom. '. 

-
In Portugal its cultivation nowadays is restricted to small areas with 
light sandy soils. Current cultivation in Lithuania comprises lour lo­
cations 01 small scale cultivation. 

:. ... ~ 

- . ': 

.. -'; ....... 
.'" - ' .. " . .. :os" .. 1:" 

In the UK the remaining area 01 cultivation is mainly on the Outer 
Hebrides. Several hundreds 01 hect ares on Machair soils are 
rented by small-scale larmers or "crolters". Here crofters grow A. 
strigosa rather than the hexaploid modem cultivars because the 
crop can stand up to high y;indS and give a yield on the very light 
manganese delicient soils. The traditional value 01 the crop is also 
a reoson lar sóme tb adhere to this landroce. 

. " 
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Threat 
On the short term crop cultivation is plagued 
by geese eating the grain and spoiling the 
leed. On the longer term the biggest threat lor 
A. strigosa on the Scottish Islands is cessation 01 
cultivation because 01 depopulation, an age­
ing crolters population and increased sheep 
instead 01 cattle larming. 

Conservation 
The Machair is one 01 the priorirty habitats lor 
conservation in the UK. However, at present, 
A vena strigosa is not listed as a typical species 
01 the Habitat Action Plan lar the Machair. 
Several accessions 01 A. strigosa are conserved 
in national and in terna tion al gene banks. 

Photograph showing the sondy soils 01 the Machair 
on North Uist (Outer Hebrides). In the background 
silaged lodder (hay and A. sfrigoso mixed with rye). 
Most, but not 011, crofters hove abandoned the Ira­
ditional stacking in favour of silage. 

Dlslrlbullon 01 Aveno slr/gosa In Ihe UK 
In turquoise: post occurrences, befare 1960. in 
block: occurrences between 1989-1999. The 
mainland present occurrences os rore casuols 
as bird·leed spills. In red circles: oreas 01 culti­
votion. In 2004 os o crop it wos only present on 
the Outer Hebrides, the Fair Isles, Shellands is­
lands ond in very few locations in Wales. 

T he role of A vena str;90sa in 
agriculture and sustainable 

development 

o It is still a major leed on the Outer Hebrides 
were it survived as a crop in marginal agricul­
tural circumstances due to its capability to 
stand up to high winds, tolera te manganese 
deficiency and very light soils. 

o It is also grawn as a lodder crop outside 01 
Eurape in South America. 

o 115 introduction as a crop 01 the European Un­
ion Common Catalógue is being discussed at 
presento 

o Avena strigosa has breeding qualities such as 
a very high oil content IPodyma, 19941 and a 
very long rooting system which makes it an 
excellent lodder with soil erosion prevention 
qualities. 

literature cited 
Podyma. W. 1994 Wystepowonie gatunk.u Avena sfrigosa 
Schreb. sensu lato oraz zmienosc cech morfologieznych I 
biochemicznych w populacjach tego gatunlcu (Distribution 
of A vena sin "gasa Schreb. sensu lato and morphological and 
biochemical differentiation within the genus) PhD. Rodzilcow. 
Blonie. Poland. 
Welbull. J. l.l.Johansen Bojensen. V. Rosomavicius 2001 
Aveno sfrigoso in Denmorl< ond Lithuonio. Plant Genetic Re· 
sources Newsletter 131: 1·4 
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(~rop VJild RekJtlve C~(j5e Sfudy 5 

The PGR Forum Crop Wild Relative Information System (CWRIS): 
Information management for crop wild relatives 

iIIustrated with case studies 

S.P. Kell. M. Schollen. N. Maxled. J. Moore. J. Iriondo. A. Asdal, L. Frese. J. Labokas and Z. Slehno 

Purpose of CWRIS 

The PGR Forum Crop Wild Relalive Informalion Syslem (CWRIS) is an online informalion managemenl 
syslem specifically designed lo facililale CWR conservalion and use. CWRIS has Iwo main dimen­
sions: Ihe CWR Calalogue for Europe and Ihe Medilerranean. conlaining more Ihan 23.000 species 
and in excess of 243.000 dislribulion records. and Ihe CWR descriplors for managemenl of laxan 
dala. including delailed sile and populalion dala. Aiming lo serve a diverse range of user communi­
lies. including conservalionisls. planl breeders. policy-makers and prolecled orea managers. greal 
core has been given lo dala slandordisalion. Several case sludies hove been developed by PGR 
Forum part1cipanfs-Ió lésl CWRIS and some snapshols ore shown here lo provide a sample of Ihe 
capabilities of CWRIS for managemenl of conservalion data. 

Structure of the CWR descriptors 
,----------------------------, 

CWRIS Crop Wild Relative Information System The informalion is organised along Iwo 
dimensions: laxon informalion and slle 
and populalion Informallon. Sile maps are 
shown for bolh taxon (Ieft) and site and 
populalion information (below). 

Horne Paqe 
L Of\iFz Case 'StlJelies 

L Asparaqus otficlnalis 
L Taxon inform&tion 

Jugo !!Id", 
T •• M Ú-.·.,,,"", ..... , ~'1'-"-' rop Wild Relative Information System 

Home P.:we 
L CV\lE Celse StU(lle:;: 

L A-sparaqI.J'S ofth:lnallt 

Home 
Ta~~onorny 

People 
Llnks 
Search 
Help 

L Site and population inform&tion 

Utilisation: a defining 
characteristic of crop wild 
relatives 

Heme 
Taxenomy 
People 
llnks 
Search 

~ 

9!!l!'!n'IIl\I .. "ml""',""OO 

A defining attribule of a CWR is ils ulHisalion. This can be directo for example as wild salad. or indirecl. 
as potential breeding malerial for Ihe larget crop. The relalionship of Ihe CWR to Ihe associaled 
crop is Iherefore an essenlial piece of informalion Ihal is included in Ihe CWRIS descriplors. The infor­
malion given under laxon utilisation is shown (below) for Beta vulgaris subsp. maritima (L.) Arcangeli. 
wild or sea beet (Dala: L. Frese). 

UseslEthnobotany 

Targetcrop 

In breeding programmes 

Gene source: disease resistance genes; 1ood: lea1 vegetable 

Sugar beet 

LJegree o' reJationship to crop Prlmary gene pool 

PGR Forum 
European Crop Wlld Relative Dlverslly Assessment 

and Conservation Forum 
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Threat 

Threats 1 1.5. habital loss: ebandonment 

Red IIst asse ssment Norway: Natlonal Red List. OC Oeclining, care demanding 

Threals are documenled 01 Iwo levels 
in CWRIS: lar Ihe laxan across ils 
whole dislribulion ar lar a populolion 
01 Ihe laxan al a specilic localion. 
The Ihreals are calegorised accar­
ding lo Ihe IUCN Threal Aulhorily File. 

Threats 3.2. harvesting: over.coUecting, 1. habitat damage 

Red list assessment Ltthusnla. National Red List (2003): vulnerable 

The example 01 Amica montana L. (aboye) has multiple enlries lar laxan Ihreal: Ihe dala lar Norway 
provided by A. Asdal, lar Lilhuania by J. Lobokas. For in situ conserva tia n managemenl 01 Ihreal­
ened species il is crucial lo know Ihe local threats lo a parlicular populalion. The species illuslroling 
Ihis is Ihe Weslem European marilime endemic Asporagus offcinolis subsp. prostrotus (Dumort) Carb. 
Local Ihreals lo Ihis species al a particular sile, Port Eynon, Wales. are shown in Ihe box below 
(Source: Rich et al. 2002). The same IUCN Ihreal slandards are used here lo clossify Ihe local Ihreals. 

Site locatlan Poli Eynon 

Threat category 7.2 Natural dlsasters: storms and floods and 10.1 Human disturbance: Tourism 

Threat reason Ropulation may heve been reduced by conecting in the pasto 

Site location information 

The example (Iop righl) shows Named area 

Ihree of Ihe slte localions in' Ihe 
Nearest named place 

Úpskájáma Czech Republic, where Ihe near- Krkonose 

Ihrealened Allium schoenoprasum 
subsp. sibiricum (L .) Richler occurs. Krkonose 

Úpskájáma, 2.lavlTlovY svah (ve sm. V·Z), pod horním úpskym vodopádem 
(2) 

In addilion lo localion deloils, Ihe NiIky Jesri Suchá Rudná (podlesi) , PP Morgenland 
webpage wilh Ihe overview of Ihe 
sile localions gives Ihe original source of Ihe dala: in 
Ihis case Ihe Czech Nalionol Phylosociological Sol! a.plh 
Dalabase, made available by Z. Slehno. In Ihe 
Sile localion loble, lar each localion, hobilal type, pH 

5 -10 cm 

6.0 - 6.5 

vegelalion types and soil informalion are' docu- Habltat /ype _ IVeN 
menled as shown (botlom righl) for asile near 

4.4 

Cañamares, Spain, one 01 a 10101 01 two localions 
of Ihe Spanish endemic Erodium poularense Fern. Gonz. & Izco. The lolal population of Ihis endan­
gered species is 200 000 planls, divided over 5 populalions. (Dala by J. Iriondo) 

P opulation information 

For every sile localion, Ihe populalion should be documenled for populalion slze, populalion slruc­
ture and dynamics, population managemenl, ele. For so me species this level of delail is avoilable. 
The populalion dynamlcs dala shown below were part of Ihe preparolion of Ihe UK Biodiversily Ac­
lion Plan for Asporagus officino/is subsp. prostratus (Dumort) Corb., which is known lo hove 28 popu­
lalions in Ihe UK and a total populalion size of only 1200 planls (Rich et al. 2002). 

Surv~y (irst or se-quence .. date 1996: severe~ 2001: 2 ciumps 

Trend 

Site location 

Relerences: 

untikely to survlve becsuse 01 smsU population me 

Oervis s Point 

Far a full insight into the capabilities of 
CWRIS far management of CWR infor­
mation. or lo browse the CWR Cata­
logue for Europe and the Mediterra­
nean. visit: hftp://www.pqrforum.org/ 
cwris/btm 

Rlch. T.C.G" I.J. Bennalllck, L. Cordrey, Q.O.N. Kay, A.J. Lockton and L.K. Rlch (2002) Disfribution ond population sizes of Aspera· 
gus prostratus Dumort., Wild asparagus in Britain. Watsonia. 24 (2): pp 183 - 192 

www_pgrforum.org 
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Anexo 4: 

Titulo y contenido libros 

"Food Stores" y 

"Plant Genetic Conservation - The in situ approach" Ed. N. Maxted 
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Arguments for Prolection 

Food Stores: Using Protected Areas to Secure 
Crop Genetic DivElrsity . 

A research report by WWF, Equilibrium and the 
. . University of Birmingham, UK 

Written by Sue Stolton, Nigel Maxted, Brian Ford-L1oyd, Shelagh Ken, 
and Nigel Dudley 

Published August 2006, WWF - World Wide Fund for Nature 

ISBN: 2-88085-272-2 

Cover design: HMD, UK 

Cover photographs: Top: Potatoes in Peru © WWF-Canon lUdo Hirsch 
Soltom: Wild rice (01)lZ8 nivara) © WWF-Canon I Vln J. Toledo 
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Complementary Conservation Strategies 

N. Maxted, B.V. Ford-LIoyd and J.G. Hawkes* 

• . The University of Birmingham, Edgbaston, 

Birmingham BI5 2TT, U.K. 

2.1 Introduction 

The challenge facing the world's biologi(:al and conservation scientists is 

threefold: to classifY the existing biological diversity, to halt the rate of ecosystem, habitat, 

species and genetic loss and to feed the ever increasing human population. Jt is generally 

agreed that a catastrophic loss of plant genetic div,~rsity is occurring at this moment: 

species, gene combinations and alleJes are being lost for ever and this process of genetic 

erosion is likely to become even more grave in the: future. The conservation of plant 

diversity is of critical importance, because ofthe direct benefits to man that can arise from 

its exploitation in new agricultural and horticultural (;rops, the development ofmedicinal 
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Selection of Tarl~et Taxa 

N. Maxted and J.G" Hawkes'" 

The University of Birminnham, Edgbaston, 

Birmingham B15 2TT, U.K. 

3.1 Introduction 

The activities of conservationists will always he Iimited by the financial, temporal 

and technical resources available to them. Therefon~ they must prioritise and select the 

taxa they are to conserve. The implication ofthis, in terms of in situ genetic conservation, 

is that particular species and representative populaticns will be selected for protection in 

a genetic reserve or in traditional farming systems while others will not receive active 

protection. 
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Ecogeographic Surveys 

Nigel Maxted 1 and Luigi Guarino 2 

School of Biological Sciences, The University of Birmingham, Edgbaston, 

Birmingham B15 2TT, U.K. 

Jntemational Plant Genetic Resources Institute, Sub-Saharan African Office, 

ILRAD, P.O. Box 30709, Nairobi, Kenya 

4.1 Introduction 

Jt is essential to understand !he habitat preferences and geographical distribution 

of the target species if a effective conservation stratt,gy is to be developed. Key sources 

of information on !hese is !he passport data associated wi!h existing herbarium and 

germplasm collections. The passport data for a particular species might indicate !hat it 

has been previously found only in mangrove swamps of southeast Asia. Clearly, !hese 
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Technical and Political Factors 

Constraining Reserv,e Placements 

• 

J T Williams* 

Intemational Network for Bamboo and Rattan, DRC, New 

Delhi, India. 

5.1 Introduction 

There are a number of constraints to tbe effective placement of reserves for tbe in 

situ conservation of wild species related to crops, and particularly for those sufficiently 

related tbat tbey have foreseeable and potential use in the genetic enhancement of the 

crop itself. These constraints are scientific, practical and politicaI. Additionally, tbere 

are few operational blueprints for fully comprehensive systems of genetic conservation 
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Plant Population Genetics 

M.J. Lawrence & D. F. Marshall 

Wolfson Laboratory for Plant Molecular Biology, School of Biological Sciences, 

The University ofBirmingham, Edgbaston, Birmingham B 15 2IT, U.K. 

6.1 Introduction 

Over the last decade, there has been an exponential growth in interest 

and investigation of the problem of how be,st to conserve populations of 

endangered species. As a result, there is now a very extensive and widely 

scattered literature on this subject. Among recent papers which cite a large 

number of references are those of Boyce (1992), ElIstrand and Elam (1993) and 

Nunney and Campbell (1993). Soule's (1987) book gives a valuable survey of the 

subject, in which the chapter by Lande and Barrowclough (1993) deals with the 

population genetics of the problem. Much of thi!¡ literature is concerned with the 
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Plant Population Ecology 

M. Gillman* 

Ecology and Conservation Research Group, Department of Biology, 

The Open University, Walton Hall, Milton Keynes MK7 6AA, U.K. 

Introduction 

Identification of an endangered species is not a trivial task. Infonnation on sorne 

species is so Iirnited that it is irnpossible to tell if the'y are threatened: indeed, it is Iikely 

that there are rnany species, particularly in the tropics, whose existence will never be 

known. However, there are detailed data available for rnany species which allows rare and 

possibly endangered species to be identified. This is particularly true in Britain and Parts 
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Reserve Design 

J.G. Hawkes \ N. Maxted 1 and D. Zohary 2 

1. The University ofBinningham, Edgbaston, Binningham BIS 2IT, U.K. 

2. The Hebrew University Of Jerusalem, Givat Ram, Jerusalem 91904, Israel 

8.1 Introduction 

In recent years a considerable literature has grown related to reserve design 

(Margules el al., 1982; Margules and Nicholls, 1988:; Shafer, 1990; Spellerberg, 1991a; 

Cox, 1993; Primac!" 1993, 1995; Given, 1994; Meffe and Carroll, 1994). Most of it, 

however, deals with the conservation ofhabitats for endangered wild animal species, and 

particularly for mammals and birds at or near the top of the food chain (Shafer, 1990). 
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Management And Monitoring 

N. Maxted 1 L. Guarino 2 and M.E. Dulloo 3 

School of Biological Sciences, The University of Birmingham, Edgbaston, 

Birmingham B15 2TT, U.K. 

Intemational Plant Genetic Resources Institute, Regional Office for 

Sub-Saharan Africa, clo ICRAF, P.O. Box 30677, Nairobi, Kenya. 

National Parks and Conservation Service, Ministry of Agriculture and 

Natural Resources, Réduit, Mauritius. 

9.1 Introduction 

1 
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Locally-Based Crop Plant 

. Conservation 

C.O. Qualset, A.B. Damania, .A..C.A. Zanatta, and 

S.B. Brush * 

University of California, Davis, California, 95616 USA 

10.1 Introduction 

1 

Conservation of cultivated plants or domesticated animals follows the 

same principies and concepts for naturally oc:curring biological resources as 

outlined elsewhere in this book. This chapter focuses on crop plants, where a 

broad definition of a crop plant is applied. That is, we include plants grown under 

human cultivation and those exploited in natlJral stands, but under minimal 
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Genetic Conservation Information 

• 

Management 

B.V. Ford-Lloyd and N. Maxted* 

The University of Birmingham, Edgbaston, 

Birmingham BI5 2TT, U.K. 

11.1 Introduction 

I 

It is widely accepted lhat lhe management of genetic resources which are 

conserved ex situ will involve firstly lhe location and collection ofthe plant material and 

lhen its effective conservation, usually in sorne form oflong term storage. Once actively 

conserved, the germplasm may be characterised, evaluated and may be regenerated as par! 

of a routine management programme. If it is agreed mat lhe major reason for conserving 
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Estimation oC Genetic Diversity 

* H.J. Newbury and B.V. Ford-Lloyd 

• The Universily of Birrningham, Edgbaston, 

Birrningham B15 2TT, U.K. 

12.1 Introduction 

l 

Plant conservation means different things to different people: To sorne it means 

ensuring that a particular species is represented in the flora of a particular region. To the 

contributors to this book, this objective is not sufficient; the primary aim is the 

conservation ofthe range of genetic diversity present within a plant taxon, so that we are 

actually considering the maintenance of a gene pool;md the conservation of alleles. This 

may appear a facHe comment to informed readers, but seems a point worth making since 
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Conserving The Genetic Resources Of 

Trees In Situ 

Peter Kanowski I and David Boshier 

Department of Forestry, Australian National University, Canberra, ACT 0200, 

Australia 

Oxford Forestry Institute, Department of Plant Sciences, University of Oxford, 

Oxford OXl 3RB, UK 

13.1 Introduction 
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Integrating Plant and Insect 

Conservation 

v. Kessing and S.B. Wratten * 

Department of Entom,ology and Animal Ecology, Lincoln 

University, P.O. Box 84, Lincoln, New Zealand. 

1 

14.1 Insects, reserves and restoration: diminishing 'natural' 

habitats 

Since the 15005 the human population has increased exponentially 

(Cambell, 1983) and as a result landscapes have changed in dramatic ways. 

Depending on the fractal scale (Mandelbrot, 1982; Williamson & Lawton, 1991) 
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Case Study 1: 

THE AMMIAD EXPERIMENT 

Y. Anikster 1, M. Feldman 2 and A. Horovitz 3 

Tel-A viv University, Tel-Aviv, Israel. 

2 The Weizmann Institute of Science, Jerusalem, Israel. 

3 The Hebrew University of Jerusalem, Jerusalem, Israel. 
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Case Study 2: 

In Situ Conservation of Genetic Diversity 

in Turkey 

A. Ertug FiRA T and A. TAN * 

• Aegean Agricultura! Research Institute, P.o. Box 9, Menemen, Izmir 35661 Turkey 

16.1 Introduction 
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Case Study 3: 

Genetic Conservatiolll: A Role for 

Rice Farmers 

< • 

M.R. BelIon, J.-L. Pham , and M.T. Jackson* 

* International Rice Research Institute, Los Baflos, Philippines 

17.1 Introduction 

ORSTOM, Institut franyais de recherche scientifique pour le développement en coopération. 
Seconded to the International Rice Research Institute. 
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Case Study 4: 

Ethiopian In Situ Conservation 

Melaku Worede* 

• Seeds for Survival, P.O. Box 5760, Addis Ababa, Ethiopia . 

18.1 Introduction 

The Ethiopian region is characterized by a wide range of agro-climatic 

conditions that account for the enormous diversity of its biological resources. 

Probably the most important of these is the country's various crop plants that 

farmers have adapted over centuries of selection and maintenance under 

various agro-ecosystems. Ethiopia is often referred to as a major Vavilovian 
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Peruvian In-Situ Conservation 

.. ' Of Andean Crops 

R. Ortega* 

Universidad Nacional San Antonio Abad de Cuzco-Peru, Centro Regional de 

Recursos Genéticos de Tuberosas y Raices, Peru. 

19.1 Introduction 

Most ofthe Andean crops are indigenous to that area and have become adapted to 

a considerable range of ecological zones, both in terms of altitude, as well as rainfall and 
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Central Asian In Silu Conservation of 

Wild Relatives of Cultivated Plants 

* 

N. Lunyova & T. Ulyanova* 
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1 

At the present time, taxonomists, historians, and botanists tend to regard Central 

Asia and Kazakhstan as one cohesive region from the points ofview of natural history and 

economy, and thus they refer to the Kazakhstan-Cenlra1 Asian Region, one of the largest 

natural regions in the wor1d (Tikhonov and Gerasimova, 1990). Unique ancient relict 

plants, endemic species, and even fragments of andent landscapes are represented in 
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21.1 Introduction 

In situ conservation of gennplasm resources for disease resistance is a well 

appreciated need for wild gennplasm as well as for land races. There is no doubt that 

diversity of sources of resistance is needed regardless of the protective management 

system(s) adopted. It is well documented that a wealth ofresistance genes and resistan ce 

mechanisms is found in wild plants and land races (e.g. Frankel and Bennett, 1970; 
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Conservation 
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22.1 Introduction 

Having discussed specific aspects of genetic reserve and on-fann conservation 

and provided Case Studies written by those actively engaged in conserving genetic 

diversity in situ, we would Iike to draw sorne overall conclusions concerning the practical 
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Towards the Future 
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1 

There is growing awareness of the importance of in situ conservation 
for plant genetic ·resources for food and agriculture (PGRFA). This 
recognition has grown out of: 

a) the increasing influence of the environmental movement which has 
resulted in greater public awareness of the importance of 
conservation. Although the primar,! interest of many in this 
movement has been with conserving ecosystems (areas of natural 
beauty) and preserving high-profile endangered species (pandas, 
whales, butterflies and orchids), it has generated a recognition of the 
importance maintaining a wide range of different ecosystems and of 
conserving individual species in situ. 

b) the increasing importance of wild species as a source of genes for crop 
improvement. With modern genetic manipulation techniques, all 
organisms beco me potential sources of useful genes. However, 
species that are more closely related to crops contain, arguably, the 
most valuable reservoir, whether these are introduced to crop species 
by conventional interspecific hybridization methods or through 
genetic engineering. 

c) the recognition that it is impractical, for cost and technical reasons, to 
consider conserving all potentially useful genes ex situ. This is the 
case, for example, for clonally propagated crop species such as sweet 
potato and yam, and for those species which produce seed that 
cannot be stored ex situ for any length of time - recalcitrant seeded 
species. Many tropical trees such as mangoes and jackfruit fall in this 
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Crop Wild Relative Conservation and Protected Area Management 

1. INTRODUCTlON 
The Convention on Biological Diversity, the International Treaty on Plant 

Genetic Resources for Food and Agriculture and the Global Plant Conservation 
Strategy each provides a major incentive to link national biodiversity inventories to 
protected area management as a basis for effective and efficient biodiversity 
assessment and conservation action. Crop wild rdatives (CWR) are identified as a 
critical component of plant biodiversity required for wealth creation, food security 
and environmental sustainability in the 21 st century. Therefore it is perhaps 
surprising, considering their socio-economic importance, that the conservation of 
CWR taxa has not been more systematically addressed. Prior to effective and 
efficient biodiversity assessment and conservation there is an obvious need to 
establish what biodiversity exists, both in terms 01' taxonomic and genetic diversity, 
and therefore a first step is to' prepare an inventory. But once the priority CWR taxa 
are known, the second step is to identify where those species are found and, unless 
they are very restricted endemics, in which prote(:ted areas they currently occur in. 
Then investigate how the protected area managl!ment plan might be adapted to 
facilitate CWR conservation and use. 

It is undoubtedly the case that numerous, existing protected areas contain a 
wealth of CWRs. However these protected areas are likely to have been established 
to conserve habitats or mega-fauna rather than CWR species. Therefore, the number 
of CWR species monitored within the protected areas is unlikely to be large unless 
they are coincidentally keystone or indicator specie, as well as being CWRs. As such 
the management of the CWR species is passive and individual CWR populations may 
possibly decline or even be lost without changes to the management plan being 
triggered. 

Sustainability for protected areas can only be enhanced by use of the protected 
area and by stimulating interest arnong stakeholder in the biodiversity located in the 
protected area. Just as botanic gardens often stimulate interest in the general public 
by including specimens of crops to show what the banana, coffee or rice plant looks 
like, so the protected area manager can raise the profile of their protected area by 
paying particular attention to the CWR species native to that protected area and 
advertising their presence to the potential user cornmunities. So how would a 
protected area manager find which CWR species ar,! present in the protected area they 
manage, how might they adapt their management to facilitate CWR conservation and 
how would the protected area manager draw the presence of CWR in the protected 
area to the attention of the potential user communities? 

The answer to these questions may be ¡:onsidered in two interconnected 
phases, that result in the development of national CWR and individual CWR 
protected areas strategies (see Figure 1). Although the two strategies are 
interconnected they can also be seen as distinct with quite separate goals. The 
national CWR strategy developed for an individual country will aim to ensure the 
conservation of the maximum taxonomic and genetic diversity of the countries 
CWRs. While for the individual CWR protected area strategy the aim will be to 
ensure the conservation of the maximum CWR taxonomic and genetic diversity 
within the protected area while promoting use of the protected area. The former is 
more extensive and will have policy implications for national conservation and 
exploitation agencies, it will lead to the conservation of priority CWR taxa in key 



Crop Wild Relatives: Catalogues, Threats, Conservation and Use 

Nigel Maxted, Shelagh Kell and B:rian Ford-Lloyd 1 

School ofBiosciences, University ofBirrningham, Birrningham, UK 

1. Establishing the Context for CWR Conservation and Use 

Crop wild relatives (CWR) are those species c10sely related to crops and to which they 
may contribute beneficial traits, such as pest or disease resistance or yield improvement or 
stability. They are identified as a critical group vital for wealth creation, food security and 
environmental sustainability in the 21 st century. Whi:le traditionally, plant genetic resource 
conservation has focused almost explicitly on cultiv.lted plants themselves, latterly other 
species such as crop wild relatives and wild harvested species have been viewed as plant 
genetic resources. As' such plant genetic resources may be defined as the taxonomic and 
genetic diversity of plants that is of value as a resource for the present and future generations 
of people. They present a resource of tangible actual or potential economic benefit to 
humankind. For millennia, humans have exploited the variation within these species. 
Subsistence farmers in Mexico, for example, would annualty grow cultivated corn near its 
wild relatives to facilitate introgression between the e WR and the crop as a means of crop 
enhancement. These species and this process are as important to humankind today they were 
to the earliest farmers. . 

Plant genetic resources are a finite world resource, that has economic, social and 
ethical value, and this resource is currently being eroded or lost by careless, unsustainable 
human practices. This loss of botanical diversity can occur at each biodiversity level: genes, 
species and communities but if species threat is taken as an example, it is estimated that ofthe 
20,486 European vascular plant species (Euro+Med PlantBase - www.euromed.org.uk), 21 % 
were classified as threatened using the 1994 IUCN Red List Categories and Criteria, 50% of 
Europe' s 4,700 vascular plant endemics are considered to be threatened to sorne degree and 
64 are already extinct (www.redlist.org). While using the more objective 2001 IUCN Red 
List Categories and Criteria, only approximately 3.5% have been assessed thus far and these 
are nearly alt tree species. The Gran Canaria Declaration calling for a Global Program for 
Plant Conservation (Anon, 2000), states that: "as many as two-thirds of the world's plant 
species are in danger of extinction in nature during the course ofthe 21st century ... genetic 
erosion and narrowing of the genetic basis of mar¡y species ". The same declaration 
recognises that plants are vital for the planet in maintaining ecosystem stability and providing 
food, fibres, fuel, clothing and medicines for humankind. It is even· more difficult, if not 
impossible, to estimate the precise rates ofthe loss of genetic diversity from within species. It 
must, however, always be faster tban the loss of speci(:s, because there will be sorne genetic 
erosion (loss of genetic diversity) from the species tbat remain extant and complete loss of 
genetic diversity from species that become extinct. As such it seems likely that virtually all 
species are currently suffering loss of genetic variatioll to varying degrees and between 25-
35% ofplant genetic diversity will be lost between tbe' ratification ofthe CBD and the 2010 
target date (Maxted et al., 1997). Loss of any genetic diversity means that plants may not be 
able to adapt to changing conditions quite so readily in lhe future. 

The Convention on Biological Diversity (CBD) ratified in 1993 attempted to address 
these issues through promotion of biodiversity conservation, sustainable use its components 
and the equitable sharing of the benefits arising frorn use of biodiversity. Specifically in 
relations to plants the Global Strategy of Plant Conservation (GSPC) was adopted by CBD at 

N. Maxted 29/01/2007 



Towards a global strategy for conservation and use of 
r .. ",," '.Ii''''' Dal~.i",_.ro _. - ........ - ... _._ ... _ .... 

1. The global and local importance of CWR 

• Oefinition of eWR 
• A strong statement on why eWRs are important and for whom. 
• Give one or more striking examples? 
• eonsequences of inaction. 
• Global change dimension - will greatly increase the demand for 

germplasm adapted to new conditions. 

2. Current situation 

• Lack of inventories both nationally and globally 

- Indicate the scale of the problem 
- The causes of neglect 

• Need for base-line data on eWR 

- eorrect taxonomic identiflcation élnd synonymy (refer to 
country Standard Floras)¡ need for cooperation with national 
taxonomic institutions 
- Ecogeographical information - both desk-studies and field 
- eonservation status - including Red Listing, National Red Lists 
and Books 

• Threats to eWRs in nature (habitat loss, fragmentation, 
simplification, and consequent genetic erosion), in Protected 
Areas, gene banks, etc 

• Presence of eWRs in Protected Areas when known (status, 
number and size of populations ancl their representativeness, 
management (if any», in Gene banks (number, state and 
representativensss of the accessions), etc., 

3. Targets/priority actions needed over next 5 and 10 years 

General: Inelude eWR in national reporting system for the eBO? Increase 
emphasis on CWR in the ITPGRFA? 

Establish targets for the year 2010 ... and for the year 2015 ... Relate them 
to the Millennium Goals, the eBoI GSpe, 

• Inventory - nationalfglobal 
• Establishing national priority lists, crop priority lists 
• Acquisition of base-line data 
• Information management systems e.g. apply existing systems (PG 

forum, GEF Wild Relatives) 
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.Crop Wild Relatives (CWR) have been idenlified as an important group of plant ..• 
genetic resources for the 21'1 cenlurv. They include 'Ihose species that are .' 
taxonomically related to socio-ecotlomic importan!' crops to which Ihey may 
contribute genes via lradilional breeding and biotechnobgy. Their conservation 
and sustainable use is important for increasing crop production as well as for the 
maintenance of environmental stability. 
However, Ihis group of taxa is larger Ihan had previously been apprecialed. The 
European crop wild relative catalogue contains 23,818 s,)ecies, which is 77% of: 
the Euro-Medilerranean flora This means Ihal with limited conservation 
resources it is necessary io prioritise laxa for immedié:te conservation action. 
One means ot objeclively establishing priorilies is conservation or Ihreat slatus. 
¡\ccording to .th.e Articles 6a anc! 7a of theConvenlion on Biological Diversity. 
(1992), each ralifying country has the obligation to "identify Ihe important 
biological diversity componenls" and to "develop national slralegies, plans or 
programmes tor the conservation and Iheir suslainable use". Moreover, .largel 2 
of the Global Plant Conservalion Stralegy slales thal "a preliminary assessment 
of the conservation slatus of all known plant species, at national, regional and 
inlernalional levels" should be undertaken. 
.Threat . assessment may be carried out in many different ways blJt . in order for .. 
such assessmenl lo be comparable il is preferable to emplov a .standardised ; . 
syslem and the IUCN Red List categories are commonly ilpplied. Using the IUCN . 
regional categories and crileria lo assess CWR laxa al a national level provides a 
means of assessing genelic eros ion and extinction ri!!k and helps establish f .. 

comparable conservation prioril¡es~ However, lor individ@!. counlries.. Ihis task / .' . 
has not always been considered .straig htforward.ln i.his paper the JT:lethodological :,'. 
stages involved in IUCN Red Listing a counlries' crop wild relalives are 
presented in a systematic manner.!<í\liThe. limitations of Ihis approach are 
discussed and possible solulions,suggested usinC¡' specific<Jlational case-sludies." '. 
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national Red listing assessment of CWR. 
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Abstract 

Conservation of crop wild relatives (CWR) is a complex interdisciplinary process tbat is being 
addressed by various nalional and international initiatives, including the IVCN SSC Crop Wild 
Relative Specialist Group, two GEF projects ('In situ Cons"rvation of Crop Wild Relatives tbrough 
Enbanced Information Management and Field Application' and 'Design, Testing and Evaluation of 
Best Practices for in situ Conservation of Economically Important Wild Species'), the European 
Community-funded project 'European Crop Wild Relative Diversity Assessment and Conservation 
Forum" (PGR Forurn)' and the· European 'In Situ and On Farm Network'. In tackling this topic 
effectively, the key issues are: (1) !he detinition ofwhat con"titutes a crop wild relative. (2) !he need 
for a global clearing house and regional and natiooal information systems; not only is an inventory of 
CWR needed for most countries and a global estimate oftbe numbers involved but tbe information that 
is available needs to be more easi1y accessible through electronic means including the WWW; given 
extensive progress made by the GEF and PGR Forum projects Information Systems, can such models 
be adopted for otber regions and countries? (3) how to integrate !he conservation of CWR into existing 
nationat, regional and intemational PGR prograrnmes. includhg the integiation of CWR data structures 
and infonnation with other PGR information systems. (4) development and application of priority· 
determining mechanisms; it is certain that the number of candidate CWR species for conservation is 
much greater than the capacity likely to be available, therefore, a rationa1 means of selection for 
priority species has to be applied. 5) assessment of the !hreal. facing CWR and !he effectiveness of in 
situ and ex situ conservation actions and evaluation oftheir cost-effectiveness; the conservation options 
for CWR range from detailed sampling and genetic conservation in special reserves 10 cornmunity 
management ¡nside ar outside protected areas; the efTectiveness ofthese options and the costs involved 
are require much further study. (6) Promoting the use of CWR through in situ cbaracterization of 
potentially important adaptive traits based on detining ecogeographic species envelopes and matching 
diversity to exploitation needs. (7) developing and enhancing national capacity, especially as !he skills 
required for CWR conservation are different to those associ 3.ted with gene bank based conservation; 
few countries have developed"an integrated approach to CWR conservation and eapacity is inadequate 
in many. (8) Raising awareness of the importance of erop wild relatives in agrieulturnl development; 
this is neeessary at local, national and intemational levels bo":h for the scientifie and lay communities. 
(9) Policy development and legal framework; this involves a range of eomplex issues including aecess, 
IPR and benetit sharing. AIso areas of further research are highlighted. The above issues are ilIustrated 
by work on columnar caeti in Central Mexico~ where wild, sylvicultural managed and eultivated 
populations coexist, and by European and Mediterranean erop relatives. 

1. Introduction 

From the beginnings of agriculture, when the first crops originated, natural crossing 
between wild species and the crops occurred and subsequently fanners used wild 
species as a source of genetic material to develop and improve the quality and yield of 
crops though traditional breeding methods. Explicit recognition, however, of the 
importance of crop wild relatives (CWR), their use in modem plant breeding and the 
need for their conservation, both in nature (in situ) ¡md off site in genebanks and 
botanic gardens (ex situ), dates back to the beginnings ofthe 20th century, notably 
with the work ofVavilov, and later Harlan, de Wet, Frankel and Hawkes. 
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1. Introduction 

Plant collectors are like detectives: tbey gather and analyse clues in order to trace plants 
of interest. The locations inhabited by each plant specks will be defined by a differing sets of 
environmental and geographical constraints. The ecogeographic passport data associated with 
herbarium specimens and germplasm accessions can bt: used to decide what tbese conditions 
are likely to be. If such data for a particular species or phenotype indicates that previously it had 
only been found on limestone scree slopes aboye 2000 metres in South West Asia, then 
locations occurring within tbese constraints is clearly where one should look first if further 
material is being sought. A combination of ecological and geographical passport data from 
historical collections provides evidence that can be used to predict where species may be 
currently located. 

The financial and practical resources available for germplasm acquisition will always 
be limited and as a result tbe most efficient use mUSl: be made of them. The efficiency of 
germplasm acquisition can be enhanced by planning accurately directed collection missions 
which maximise tbe genetic diversity sampled. In tbis context tbe phrase "accurately directed" 
means tbat each collecting mission has a clearly defined set of target laxa, target areas and 
target habitats. This is particularly pertinent for wild sp,ecies. For crop material, tbe collection 
activity may simply involve visiting know breedin g institutes and requesting specific 
accessions or breeders lines, while for wild species much time can be wasted if tbe habitat 
preferences or geographical distribution oftbe targeted species are not known prior to tbe start 
of the collecting miss ion. One way of clearly defining tbe mission targets is to undertake an 
ecogeographic study or survey prior to mission commencement. 

IBPGR (I985) summarises tbe tbree major components of ecogeographic 
investigations as tbe study of: 

distributions ofparticular species in particular regions and ecosystems; 
patterns of inJTa-specific diversity; and 

1 
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Abstraet 

Introduction 
Major goals of plant genetic resource conservation are to maximise tbe proportion of 

tbe gene pool of tbe target taxon which is conserved, whetbt:r in si/u or ex silu in a 
complementary manner and to make it available for polential or actual ulilisation. 
Historically, tbe goal as staled by Marshall and Brown (1975) is lO conserve "95% ofall tbe 
alleles al a random locus occurring in tbe target populalion with a frequency grealer tban 
0.05". Lawrence el a/. (1995) made tbeorelical calculations lO :mggesl that tbis could be 
achieved for any one species by sampling just 172 plants. The important question is 
therefore whetber eitber or botb can be shown lO have been achieved for any crop species. 
The latter would appear at first sight lo be simple to achieve, but jt wil! not necessarily fully 
address conservation needs. The reasons for tbis are twofold. Efl'ective conservalion of any 
one population of plants in situ is govemed by population genetie parameters which dictate 
tbe minimum viable population tbal can be conserved, regardless of the total number of 
alleles tbat tbe species possesses. The otber reason is only becoming clearer witb tbe 
development of knowledge on genomics and gene networks; it mal' be necessary to conserve 
genotypes as much as possible rather tban individual alleles so !hat important combinations 
of genes (including tbose which are regulatory) are conserved. H<3w much effort will it take 
in tbe future lo reconstruct 'adaptive gene complexes' iftbey have been lost in nature? 

Notwitbstanding tbese arguments, if world ex silu holdings for major crops (FAO, 
1998) are considered then it would seem likely Ibat tbe Marshall and Brown criterion may 
have been met for wheat witb 800,000 accessions held ex situ, bul how likely is it tbat it has 
been met for otber crops? Even for tbe otber major crops, such as barley, rice, maize and 
beans do we know !hat the accessions sampled adequately represent tbe taxon's 
ecogeographic range or adaptive amplitude, let alone its genetic diversity? The only way to 
answer tbis question wouJd be to genetically analyse representativ,: samples of a target taxon 
gene pool and estimate allele frequencies in many populations. In practice tbis has not been 
systematically undertaken for any crop and it is unlikely to be done witbout substantial 
financial resources. But tbis does not negate tbe need to undertake some form of routine 
assessment of conservation status when formulating conservation fTiorities. [fthe assessment 
indicates !hat one particular species is tbought to be effectivel)' conserved and a second 
species is less effectively conserved, tben conservation priority wil! be given to tbe second 
species. If tbe aSsessment of current conservation status ind icates gaps in conserved 
materials, whetber in situ or ex situ, tben further conservation action is likely to be required. 
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Introduction 

The Convention on Biological Diversity, the International Treaty on Plant Genetic 
Resources for Food and Agriculture and the Global Plant Conservation Strategy all recognize 
the need for more systematic conservation action and a better assessment of threats to 
biodiversity. The need to assess current threats to genetic diversity frem erosion and 
extinction was specifically recognised by the Conferen;e of the Parties (COP) to the CBD in 
their 2010 Biodiversity Target Cwww.biodiv.org/2010·target), which calls for a significant 
reduction in the current rate of loss of diversity. Crop Wild Relatives (CWR), defined as 
those wild species taxonomically related to socio·economic important crops and to which 
they can contribute genes via traditional breeding and biotechnology, constitute a critical 
segment of plant biodiversity that is vital for wealth creation, food security and environmental 
sustainability in the 21 SI century. This paper aims to review approaches to the assessment and 
prediction of genetic erosion and genetic pollution in CWR, and suggest how a catalogue of 
CWR might be prioritised according to the dual threats of genetic erosion and pollution. 

2. Definition oC Genetic Erosion 

The level and structure of genetic diversity in plant species - whether wild or 
cultivated - is shaped by the five evolutionary forces of mutation, recombination, migration, 
genetic drift and selection (natural and artificial). Apart from mutation, these are in turn 
affected by the interaction ofthe plant with humans and its environment (biotic and physical) 
and by the reproductive biology of the species, through the intermediacy of the differential 
survival and isolation of individuals and populations. 

Genetic diversity is always changing, but the Rc:port on the State ofthe World's Plant 
Genetic Resources (F AO, 1998), summarizing country reports, suggests that "recent losses of 
diversity have been large, and that the process of 'erosion' continues." It points out that while 
loss of individual alleles is of particular concern, loss of gene complexes and unique 
combinations of genes (as in different landraces) caa also have important consequences. 
Genetic erosion may thus be defined as a permanent reduction in richness or evenness oC 
common local alleles or the loss oC comhination oC alleles over time in a defined area. 
This definition recognizes that diversity has two distinct components in (i) the number of 
different entities and (ii) their relative frequencies. It also suggests that it is specifically loss 
of locally adapted alleles that is most significant. Genetic erosion will be detrmaental to the 
short·term viability of individuals and populations, the' evolutionary potential of populations 
and species, and the direct use of genetic resources (Brown et al., 1997). Change is, however, 
universal and natural, and there is therefore a need to distinguish anthropogenic changes that 
are to the detriment of populations frem normal background levels of change. 
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Abstract 

Before conser\'ationists embark 011 a project they must be clear about why the taxon warrants 
conservation. The reason for the selection of taxa to conserve should be based on a series of 
measurable criteria, such as genetic distinctness, the probability of species extinction, the 
threat of genetic erosion and the potential economic value ofthe taxon now and in the future. 
Once a taxon has been chosen for conservation, better outcomes will be achieved if 
conservationists develop an understanding of the taxon's geographic distribution, habitat 
preferences, phenology; genetics and taxonomy. This inforrnation, necessary to the 
forrnulation of an effective conservation strategy, is acquired by conducting an 
"ecogeographic survey". This consists of collating ando analysing all the current inforrnation 
available on the target taxon from literature, passport data on herbarium specimens, databases 
and taxonomic experts. The inforrnation generated d uring the course of an ecogeographic 
survey can also be used to begin the characterisation of collections of conserved plant 
germplasm. 

Introduction to Plant Genetic Conservation 

Plant genetic resources have been defined as the "genetic material of plants, which is of value 
as a resource for the present and future generations ofpeople" (IPGRl, 1993). Traditionally, 
this definition focused on crop plants and their wild relatives, but it is increasingly considered 
that all plant species are a potential resource for humanity. The ultimate goal of genetic 
resources conservation is to ensure that the maximum possible genetic diversity of a taxon is 
maintained and available for potential utilisation. Mar.,hall and Brown (1975) described the 
process in the following model (Figure 1): 

Figure 1 The exploration model (Marshall and Brown, 1975) 

Exploration 

~ 
Classification ----- Evaluation ---- Utilisation 

~ 
Conservation 
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Abstraet 

Introdnetion 
The Convention on Biological Diversity 6,vww.biodiv.org), the International 

Treaty on Plant Genetic Resources for Food and AgricuIture (www.fao.org) and the 
Global Plant Conservation Strategy ("ww.biodiv.org/programmes/cross­
cutting/plant/) each appeals for conservationists to improve the efficiency and 
effectiveness of their conservation actions. The latter establishes explicit global 
targets that are to be achieved by 2010, "60 per cent 01 the world's threatened species 
conserved in situ; 60 per cent 01 threatened plant species in accessible ex situ 
collections ... and 10 per cen! 01 them included in recovery and restoration 
programmes' and '70 per cen! 01 the gene tic diverslty 01 crops and other major socio­
economically valuable plant species conservetf'. If these targets are considered in 
conjunction with the first UN MiUennium Development Goals 
(www.un.orglmillenniumgoals/) of eradicating extreme poverty and hunger, then the 
conservation and sustainable utlisation of plant gen,etic resources will have a key role. 
Plant genetic resources being that: "genetic materhl of plants which is of value as a 
resource for the present and future generations of people" (lPGRI, 1993). While 
traditionally, plant genetic resource conservation has focused almost explicitly on 
cultivated plants themselves, latterly other species such as crop wild relatives (CWR) 
are being given conservation priority because of tht:ir increasing value as gene donors 
to crops. 

CWRs may be defined by their characteristics; they are species related to 
crops, the possible progenitors or direct ancestors of crops and species that can be 
possible gene donors to crops, contributing beneficial traits, such as pest or disease 
resistance or yield improvement or stability. As sm,h theyare a critical group vital for 
weaIth creation, food security and environmental sustainability in the 21 SI century. 
Therefore it is perhaps surprising, considering their socio-economic importance, that 
the conservation of CWR taxa has not been more systematically addressed. The 
Conference of the Parties to the CBD adopted a strategic plan (decision YI/26), 
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Before consen-:atiQnists I?m~ark 0!1 a project or write a project proposal for a grant, they must 
first decide whether the taxon warrants conservation. The selection of which taxa to conserve 
should be based on a series of measurable criteria, suc:h as the threat of genetic eros ion and 
the potential economic value of the taxon. Once a taxon has been chosen for conservation, 
conservationists must develop an understanding of tbe taxon's geographic distribution, 
habitat preferences, phenology, genetics and taxonomy. This preliminary information, 
necessary to the formulation of an effective conservation strategy, is acquired by conducting 
an "ecogeographic survey". This consists of collating and analysing all the current 
information available on the target taxon from Iiterature, passport data on herbarium 
specimens, taxonomic experts, and databases. 



2 

Towards tbe Selection of Taxa for 
Plant Genetic Conservation 

N. Maxtedt, J.G. Hawkest, L. Guarino2 & M. Sawkinsl 

The University ofBirrningharn, Edgbaston, Birrningham BI5 2IT, UK. 

International Plant Genetic Resources Institute, Regional Office for 
Sub-Saharan African, c/o ICRAF, P. O. Box 30677, Nairobi, Kenya 

1 

Marcela Gonzalez E
Rectángulo



AnexoS: 

Material diverso entregado por Dr. E. Schneider, PhytoConsulting 

Marcela Gonzalez E
Rectángulo

Marcela Gonzalez E
Rectángulo



Diskussionspunkte Bailahuen 05 01 2007 

A) Ergebnis aus Projekt der M.-Hennsen-Stiftung: 

o Registrierung der Standorte 
o Katalogisierung der Restvorkommen 
o Handelsketlen aufgezeigt 
o Markt untersucht 

B) Weitere Vorarbeiten für Empfehlungen zum Schutz natürlicher Populationen 
und der Regulierung der Nutzung: 

1) Diskrepanz Verbreitungskarten - Standortkarten 

2) Okologisches Profil der Pflanze 

3) Zeigerwerte 

4) Qualitat (z.B. phytochemischer Atlas) 

5) Welche Faktoren beeinflussen Verbreitung? z.B. Konkurrenz 

6) Populationsdynamik (Problem Nachhaltigkeit der Hilfskrafte) 

7) Dauerbeobachtungsflachen (Kooperation mit CONAF) 

8) Zeitreihe Qualitat. Variabilitat 

9) Mitwirkung der BevCilkerung (sozio-Cikonomischer Aspekt) 

10)Schutzzonenkonzept (in-situ-Schutz) 

11)Training der Sammler 

12) Legale Rahmenbedingungen und administrative Umsetzung 

13) Ex-situ-Erhalt der genetischen Ressource (Genbank) 

14) Domestikation 

15) Endziel Anbau bei weiter steigendem Bedarf 
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European Crop Wild Relative Diversity 
Assessment and COnsE!rvation Forum 

Welcome to the PGR Forum CD-ROM 

The PGR Forum CD-ROM 
The production of Ihis CD-ROM has been made possible Ihrough funding from the 
European Community Fifth Framework Programme for Energy, Environmenl and 
Sustainable Development. The PGR Forum CD-ROM has been created lo widely 
distribute and publicise the products 01 PGR Forum (European Crop Wild Relative 
Diversity Assessmenl and Conservation Forum). 

The CD conlains copies of: 

• CWRIS: The PGR Forum Crop Wild Relative Infonnation System, version October 
2005 

• The PGR Forum Crop Wild Relative Catalogue for Europe and the Mediterranean 
• Crop wild relative Issues 1 to 5, the PGR Forum newsleHer 
~. The'PGR Forum web site and online publicalions 

Information about the PGR Forum project can be tclund on Ihe web pages on this CO. 
Follow the links from the menu on Ihe left. 

Crop wild relative and other online publications can bl~ accessed via Ihe link ·Publications'. 

For an introduction to CWRIS and the PGR Forum CWR Catalogue lor Europe and the 
Medlterranean click here. 

For direct access lo CWRIS and Ihe PGR Forum Crop Wild Relative Catalogue for Europe 
and the Mediterranean follow Ihe link 'CWRIS'. 

Please nole Ihat access lo and use of the information contained in CWRIS is strictly 
subject lo the terms and conditions set out in Ihe 1ruc31 Notice and Licence Agreement. 

An online version of the PGR Forum web site can be viewed al: http://vv'ww.pgrforum.org 

For online access lo CWRIS go to: hHp:llcwris.ecpgr.'~ 

The online versions of CWRIS and the CWR Catalogue for Europe and the Mediterranean 
are subject to change over time. The copies published on this CD-ROM should therefore 
be viewed as snapshols of a system thal is subject lo ongoing development and updating. 

System requirements 
This CD-ROM software runs under Windows ME, 2000, or XP. It needs c. 500 MB when 
installed on the hard disk. Minimum memory: 128 MEI. Recommended minimum memory: 
512 MB. 

This CD-ROM does not require a connection to tlle intemel, but if your computer is 
connected to the internet, you will be able to aecess additional resources, from links within 
CWRIS snd Ihe PGR Forum web site. 

Users may find that CWRIS runs slowly when accesfied directly from thé CD. To improve 
speed of use, users may wish lo copy the contents of the CD onto their computer's 'C:' 
drive. 

Legal notice 
This CD-ROM is subjeel to copyright. It has been mode lreely available w~h lunding Irom 
the European Community Fifth Framework Programme for Energy, Environment and 
Sustainable Development. 1I is an affence lo reproduce, edil or sel! Ihe contents af this 
CD-ROM, or the CD-ROM ~sell. 

Copyright 
Copyrighl i:> Universily 01 Binningham 2005. AII rights reserved. The Universlty 01 
Birmingham has created and produced Ihis CD-ROM on behalf of the European Crap Wild 
Relative Diversity Assessment and Canservalion Fomm (PGR Forum). 

Citation 
Moore, J.D. and S.P. Kelt (Editors) 2005. PGR Forum CD-ROM. University 01 Binningham, 
UK. 

ACknowledgement 
The content 01 this CD-ROM is the resuH 01 collaboralive efforts by sil participanls in the 

http://cd.pgrforum.org:82/ 
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24-01-2007 
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PGR Forum project. A fulllist of names of PGR FOlUm participanls can be found on the 
participants page. 

PGR Forum HQIT!e 

http://cd.pgrforum.org:82/ 
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Publications 

Thls paga contains all available issues of Crop wild relative' (Ihe PGR Forum newsletter). case study handouts. 
workshop reports. poster presentations and other pubfic dccuments. 

The PGR Forum Crop \Nild Relative Catalogue far Europe and Ihe Mediterranean 15 available vla the Crop VVild Rel~tive 
informatio~~QWlllSl, 

The PGR Forum CD ROM contalning CWRrS and the contents of the pubJic pages of Ihis web sita has been published 
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Unum doJomiticum Borbas, a strictly protected wild relative of cultivated 1Iax VOrOsváry, G., L. Holly EOI' 
in Hungary and L. Udvardy l3_811~!l) 

Sesalon 1. CWR conservation and use: an overview 

The Italian national program lo Implement the Inlemationnl FAO Treaty on Izzo, M., D. Avanzato and POF 
plant gene tic resources far food and agriculture C. Fldeghelli (266 K8) 

Session2. Establishlng CWR inventories and I:onservation priorities 

- .' - Aradhya, M., B.H, Prins, Genetic diversity and phylogeographic structure ofthe genus VítIS: G. S. Dangl, C. J. Simon implications for conservation and E. Stover 

Collecting of wild speeies in the National park Muran Plain 
Benedikova, D, and P. E.OLlV 
Hauptvogel M8j 

Wild relatives for stone and pipe fruits and nuts in Georgia Bobokashvili, Z., V. ~O~ (1.0 
Kvaliashvili and K. Dzerla MB) 

Improvement exploitalion and preservation of Sieilian vegetable genetic Cartabellotta, D., and G. 
resources Spartá 

Chkhartishvili, N., D. POF(2.2 
CVv'R: grapevine, small and minor fruits in Georgia (The Caucasus) Maghradze, K, Gogishvili 

and R. Tchipashvili 
MB) 

An overview on plant genetic resources in Albania, espeeially on crop wild Hyso, M., A. Salillari, T. EJ1E.(U Dishlnica, F. Vocl and R. 
relatives Shehu Msj 

Invesllgation on trees biodiversity, growing in the Templum Valley of lelo Sarone, G., C. lIotta 
Agrlgenlo and R. Selarratta 

Concept for establishing an Inventory of CWR in Gennan~, Roscher, S. POF 
RQl)~E!) 

TuttolomandoT., S.la 

Conservation and utllizallon of affleinal species gennplasm in Sicily (Italy) Bella, 1. Carnmalleri, C. POF(2.4 
leto, M. lIcata and G. ~@ 
Gaeta 

Conservatlon prforlties far crop wiid relatlves in Hungary 
VOrOsváry, G., L.Holly and f'OF(1.1 
l.Horváth MB) 

--
Sossion 3. CWR threat and conservation assesnment 

Heljchrysum arenarium (l.) Moench conservation in Estonia Pihlik, U. 

SessJon 4. Genetic erosion and genetic pollution of CWR 

The relationship between the agriculture modemization and the fruit genetic Avanzato, D. and E. ~O~ 
erosion observed by analyslng !he plants offer trom the nurseries catalogues Raparelli (441 K~¡ 

The Importance of Sicillan phanerophytes as Wild relative~ of crop woody Barbera. G., T.la Manila 
plants and S. Pasta 

On the conservation of the endangered European crab apple (Malus La"",n, A. S., C. 8. 
~Of' sytvestn's): threats from hybridizatlon with domesticated apple (Malus x Asmussen, E. Coart, D. C. 
l1~ID domestica) Olrik and E. O. Kj¡er 

Sesalon 5. In sltu management and monitorlng for CWR 

Monitoring of fruit wild relatives In Albania ~arf<a, F., l. Ci~ , B. E.QE 
erraj and V. Vorpsi (656Xa¡ , 
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Native litchi and thelr wlld relatives: taxonomy gap, in situ conservation plan Has, T.T. and L.T. Dinh EOE(9.5 
In Vietnam ~B) 

Microsatellites as a model for decision making in in situ management of wl1d Po~ls~~, G" N. Syde and PDF 
oeets L. uatgara (467 KB) 

Identification of valuabie populations af the widely distributed crap wild Ryabova. D. ERE 
relatives using Rubus idaeus lo as an example (49~.ISB) 

In situ conservation In Peneda·Gerés National Park af Gerés lily (Ins Silva, D. F. F, M., M. H.l. 
boissien), wild daffodil (Narclssus pseudonercissus subsp. nobifis) and A. Tiago and A. S. C. 
bastard balm (Melittis melissophy/lum) lelle 

Session 6. Ex sltu conservation of CWR 

Wheat wild relatives - a 25-year programme of ex situ co1servation Anikster. Y. and J. PDF 
Manisterski (~~ K!» 

A nationalltalian network to improve seed conservation ofwlld native Bonoml, C., G. Rossl and PDE 
species ('RIBES') G. Sedinl (198.KB) 

Conservation and characterization of Myrtus commums g'3rmplasm Bruna, S .• C. Cervelli. A. PDf 
Mercuri and B. Ruffoni (632 KBj 

Tissue culture as a tool for ex situ conservation of wlld pear: Ihe role of Caboni. E., MA Palombi., 
PDF 1.6.7 C. Damlano and A. exogenous carbohydrates' FrattareUi MB) 

Seed conservation studies in rare and threatened wild rel3tives of citrus In Hamilton. K.N., S.E. 
Australia Ashmore and R.A. Drew 

Hoekstra. R., W. van PDF Crap wild relatives in Ihe Dutch genebank: importance and use Oooijeweert and I.W. (963KB) Boukema 

Ex situ conseivation of erap wild relatives in Hungary Holly, L., G. VOrOsváry PDF.!;u! 
and L Horváth MB) 

Seed collections from nature for ex situ conservation Horovitz, A. EQEl2J.O 
KB) 

Cryopreservation as a melhod of patato germplasm storage in gene bank Kryszczuk, A. and E. 
Zimnoch·Guzowska 

Perrino, P., V.F. 
Tomaselli. M. Terzi, G. 

The CNR Gene Bank of Sari Activities in Crop Wild Relatives 8arli, G. Maruca, lo PDF.{7l 
Mallardi, 1. 8carascia. M. KB) 
Scarascia. P. Cataldo, K. 
Hammer and D. Lafiandra 

Studies on CWR at !he Institute of Plant Geneties Pignone, O. and lo Monti PDF 
(s.13.KB) 

Portis. E .• A. Aequadroa. 
Genetie structure of island populations of wild cardoon [Cvnara cardunculus C. Cominoa. G. PDF 
L. varo sylvestris (Lamk) Fiori) detected by AFLPs and 8SRs Mauromlcaleb and S. 19]3KB) 

Lanteri 

The role of the Mediterranean species Sotanlc Garden (Agrigento dlstrlct) Sortino. M" A, La Mantia PDF (l.5 
played wllh the conservation and the valuation of Ihe nati'/e botanie speeles and S. 80rtlno MB) 

Session 8. CWR as gene donors for crop Impro'iement 

The contribution 01 C.RA. - -Istitulo 8perimentale per la Floncoltura--
Palermo section lo !he conservation and explollation of!he native Aprile. 8. and A. La ~DFlL4 
germplasm: the wild species collections of the Umonium genus Manüa t.t6) 
(Plumbaginaceae) present in SicUy 

Commercial utilization of Ihe widespread Comelian chen)' (Comus mas L.) Brindza, P., J. Brindza, O. PDF 
population in Slovakia Tóth and S. Stehliková (654 KB) 

Burchl, G. , E. Mercatelli, E.O.E Conservation of Umonium species and their use in a breE'ding program A. Mercuri. C. Sianchini 
~2K.BJ and T. 8chiva 

The callection and conservation ofwild mangifera specieti for the Campbell, R. PD~ 
Improvement of the commercial mango (Mangifera indica L.) (328.KS) 

Cu~rera G.M.N., L. 
The wild olives of Siclly, Iheir past and potential contrlbution lo Ihe Baldoni, A. Porceddu. C. 
improvement of the cultlvated varieties Ricciollnl and M.A. 

Germana 
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Canada yew (Taxas canadensis Marsh.) and taxanes: a perfect speeles fer 
Daousl G. and G. Sirois PDF (~8 

fíeld production and Improvement through genetie selecliun KB) 

Researeh on the volatile fraetion In leaves of Ofea europaea subsP.ofeaster Di Marco. L .. M.A. 
ano ü/6a europaea suosp. salIva Gt:=lIlldlld, E. FaiélZZoio 

and F. Salano 

Colleeting and evaluation of wild Medicago saliva populations Drobná, J. and P. !'OE.O.Jj 
Hauptvogel MB) 

Ezrati. S .• E. Millel. J. 
Molecular and phytopathological charactenzation of natural populations of Manistemi, P. Ben- PDF 
Aegi/ops sharonensis in Israel Yehuda. M. Agaml and Y. [~~6l 

Anlkster 

Lebeda, A., 1. Doletalavá, 

Maintenance of and research an wild crop relatlves al De:,artment of Bolany, E. Kflstková, B. PDF 
Palaeky Universlty In Olomoue, Czech Republle Mieslerova, M. Duchoslav, 

ª21 KB) P. Havrének and O. 
Vondrákova 

Unga S. Raa, P. Usha 
RAPO and ISSR fingerprinting In eultivated ehlekpea I CiCl~r arietinum (L») Rani, P. S. Deshmukh, P. 
and wlld species A. Kumar and S. K. 

Panguluri 

Marchese, A., R. 1. 
Fingerpnnting' of SieiUan c'herry gennplasm with Simple Sequence Repeats BoIDc:ovit. J. Clarke, A. ~DF 
and incompatibility (S) loeus primers Molisi, A. Raimondo, K. R (19~ KB) 

Tobutt and T. Caruso 

Companson of morphological characters in vanous accessions of So/anum Oboh, B .• O. Longe and 
aethiopicum C.Onejeme 

Influence of water deficit on SOD and POD accumulation in wild and Salta, D .• G. Nieddu and 1. 
cultivated olive tree Chessa 

Scholz, M., B. Ruge-
Wehling, A. Habekull, G. EQE11Jl The secondary gene pool of 8arley as gene donar for crap improvement Pendinen, O. Schrader, K. 
Flath, E. GraBe and P. r"tBj 

WehUng 

Utilization of Wlld Relatives for commercial profitability in chickpea (Cicer Yadav, S.S. 
erietinum l.) 

Session 9. Use of CWR and under-utilised species 

Evaluation of underutllised So/anum americanum lines Adetula.OA 

Extraction of mulbeny flavonoids fer industrial and phannacolagical use Andreoni, N. ~DF.(38 
KB) 

Olversity of wild and domestlcated Arracacia species in Peru, as a unique Bias Sevillano, R.H., A. 
reservolr lo improve arracacha, one ofthe mosl promisinn Andean rool and Toussaint, M. Matice, M. 
tubar crops Ghislain and J.P. Baudoln 

A methodology for eonservation and sustainable use of It.e negleded/under- Correja Sousa, C.M., N. PDF 
utilized tree specles: Q. ¡fex subsp. rotundifofia (Lam) O. Bchwarz. Maxted and B. Ford-Lloyd (1~63.KB) 

Identificatfon and bio-agronomical study of seven biotype:l of Azarale Giorgio, A., A. GaUotta PDF 
(Crataegus azaro/us L.) and P. Losciale (I731g1J 

Hadas, R, O. Shmueli, S. 
Genelic vanation in and between wild populations 01 Orig3num syriacum In Luhua, A. Sirota, T. PDF 
Israel Kroitor, G. Galiliand and (124.KB) 

N.Dudai 

D!versity of under-otllized frult species in West 8enga! Hasan. MA and B.C. Das 

Ruffoni, B., C. Cervern, A. 

Establishment of a coliection of SaMa wfth multipurpose potentialities Giovann!ni, C. Mascarello, PDF 
M.C. Principalo and A. (210 KJ¡) 
Capponi 

Oomestication and fíeld management tnals of Cicerbita aloine (l.) Wallr. Scartezzini, F., C. Vender, PDF 
N. Aiello and P. Fusani (129 KB) 
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Working Group on Medicinal and Aromatic Plants 

Pericd ccvered undcr thi:; rcport: 2004 - 200ú 

I.RESULTS 
a. Comparisoo ofworkplan (milestooes) versus obtaioed 

Workplan (milestones) Which results have been Which aims/goals have Completeness 
obtained not been (fully) reached? ratio 

(%) 
The 2'0 MAP WG meeting 

1. MAP WG Meetings has been organized in 
2,d in 2004 Strumica (16-18 December 
3,d in 2007 2004), Macedonia, review of Report not ready, 

Ihe work done within eac,h of expected at the end of 90% 
the member countries, work 2006 
plan (2005-2007) has bel:D 

- . recommended 
5 categories of descriptors 

2. Development of descriptors (Passport - accession 
for in situ and ex situ descriptors + collecting 

conservation for 10 model descriptors; Managemenl; Management descriptors 
species (Achillea millefolium Environment and Site, have not been elaborated. 90% 
agg., Artemisia absintl;ium. Characterization and R,efining of descriptor 

Carum carv;, Gentiana lu/ea, Evaluation) have been Iists is expected to be 
Hypericum peiforatum, Melissa identified, 4 categories achieved by the end of 

ojJicinalis, Mentha spp., elaborated, hannonized '''9 2006 
Origanum vulgare, Salvia used in surveying MAP 
ojJicinalis, Thymus spp.) distribution on the national 

(2004 - 2006) levels of member countries 
as well as in characterization 
levaluation of genetic 
resources 

3. Monitoring (surveying) in situ Made in 2005 and ongoing 
and collecting of seed material activity in 2006; Specirnens -

(2004 - 2008) provided to Ihe MAl' 100% 
genebank collectioDi 

4. Ex situ conservation and 
regeneration of autochlhonous Made in 2005 and ongoing 

MAP accessions in the member activity in 2006 - 100% 
countries (2005 - 2008) 

5. Submission of eollaborative 
projeet proposal (RESGEN 06) Planned for submission in Proposal not applied in 

(2005 or 2006) 2006 2005 -
MAP conservation stralegies 

6. Update and proactive Ongoing activity on file Upgrading of information 
management of Ihe relalional Natonallevel (Slovenia) (database) system presenll 

database by WG Chair 2006- 2005, 2006, coordinated by Iimited lo one country, 
2008 Chair oflhe WG exlemal funds needed for 20% 

inlemational database 



b. Conlribution lo Ihe four ECP/GR priorilies for Phase VII I 
l. Ch?.ract'!r!zatbrJe'!ah!2.tbr. {inch.:ding IIIÜdeln tt;cl1iJologi,~:,) 
Due lo the laek ofbiologieal knowledge on eharaeterization and evaluation ofMAP species, descriptor lists, 
based on current professional and seientific findings, have been developed for 10 model MAP species (Achillea 
millefolium agg., Artemisia absinthillm, Carum carvi, Gentiana lutea, Hypericllm peiforatum, Melissa 
officinalis, Mentha spp., Origanum vulgare, Salvia officinalis, Thymlls spp.). 
In member countries MAP aecessions are suecessively eharacterized/evaluated according to their morphological, 
chemical and cytological characteristics, defined in a crop specific descriptors. The results are expected to be 
presented during the third WG Meeting in 2007. At that oeeasion a professional discussion is needed in order to 
find the most appropriate molecular tools for assessment of g,enetic variability among populations of I O target 
species. 
2. Task sharing 
At the second MAP WG meeting in Strumica (December, 2004) responsibilities for compilation of species-
specific descriptors lists were shared arnong following members: Achillea millefolium agg.- Dea Bari~evi~ 
(Slovenia); Artemisia absinthium - Stephen Jury (UK); Carllm carvi - Karel Dusek (Czeeh Republic); Gentiana 
lutea - Pea Bl\ri~eyi~ (Slove!lia); liypericum perforatum - Jolita Radu§iené (Lithuania); Melissa officinalis -
Jenó Bemáth (Hungary); Mentha xpiperita and M spicata Ana Maria Barata (Portugal); Origanum spp. - Jeno 
Bernáth (Hungary), Salvia officinalis - Hajri HaskalTatjana Dishniea (Albania); Thymus vulgaris and T. 
serpy/lum - Ana Maria Barata (Portugal). 
The elaborated descriptor Iists were distributed among aIl WG members. After revision, the final drafts were 
distributed to WG members as working protocols. 
3. In situlon farm conservation and development 
Protocols for assessing the natural distribution of natural populations of Iarget MAP species have been 
developeded. Eaeh country should (dependent on disposal ofnational funds) make an inventory and survey on 
distribution pattem ofthe autochthonous populations of I O model species. The survey results on distribution of 
MAP populations, on the degree of potential endangemess and data on eeo-geographieal eharacteristies of 
natural habitats were registered. The seed material from native populations were eoIleeted, recommendations on 
regeneration of seed/vegetative material were dispatched, so member countries had opportunity to regenerate the 
collected material, seed it into ex situ coIlections for characterizationlevaluation in 2006. 
4. Documentation and information 
The background information on EURISCO descriptors oí registered populations/accessions obtained during 
national surveys, which should be sent to national focal point coordinators, were I'rovided to WG members. 
c. Relevance (regionallinternalional) 
Information on surveys and mapping of MAPs in member countries wiIl enable regional and intemational 
review of distribution and estimation of abundance of natural. populations of 10 model species, together with 
registrationlevalualion of eco-geographical data on their natural habitats and monitoring the impacts with bad 
influence on the status of observed populations. Such a review will enable estimation ofthe level of 
endangemess of target species in the European region and in case of noticed biodiversity drop, actions should 
be undertaken to control or remove the faetors that cause the threats, the detailed management or 
reeovery should be planned and implemented through natural resouree managers, local eommunities 
andpoliey makers. 
d. Lessons leaml (recommendations) 
Collecting, Environment and Site descriptors, as weIl as appl'Oaches, developed for survey (expedition) purposes, 
could be used by members of other WG or Networks (for exmnple In situ Network, Sugar, Starch and Fibre 
Crops Network). 

11. ANAL YSIS 
a. Bottlenecks 
What were the experienced bottlenecks? How do you plan to solve the bottlenecks? 

l. Time eonsuming morphological, chemical and Getting extemal funds for additional man power. 
citological characterizationlevaluation. 



Application ofintemational project witb special 
2. Problems with purification ofDNA and molecular emphasis on developing rapid and cost efficient 
markers for identification ofgenetic variability mn'f.~111~r tonle;: f"r (''' .. .,..,.ni ...... ,..f' ... ,... ........ : ... ..... _:_1. ~".-

.' .... _--- ._. ~-·"''''···''b'''' 5"'''\,ooU,", \'aJ.laUUll:/ 

arnong populations. arnong populations of MAP species with high content 
of fmolic compounds. 

2. Lack of experiences and literature references for 
Setting up experiments on maintenance of genetic 
material, study of floral biology of 10 model species, 

development of management descriptors study of environmental impacts and post-harvest 
handling on seed viability. 

3. Providing apropriate standard or reference The key for seleclion of standard varieties and 
cultivars (standard varieties) for ex si/u evaluation distribution pattem will be determined at the next 

MAP WG meeting in 2007 (Czech Republic). 
4. Nalional financing insufficient Application of intemational projects. 
b. Internal support needed (Secretariat, Steerin!! Commirtee, other Working Groups, etc.) 
The Group considers necessary to provide an intemal support in order to enable participation of WG members 
trom sorne ofthe South-Eastem European Countries to the 4'h Symposium on Breeding research on MAPs, 
which will be held.in Slovenia in 2008. The agenda ofthe S)mposium cover all relevant topics which are 
important for understanding MAP conservation issues, pre - and post-harvest activities and processing of 
genetic material (diversity evaluation, conservation biology, maintenance of genetic material; post-harvest 
handling ofwildldomesticated material; reproduction biology; conventional breeding; molecular markers and 
genetic engineering; special analytical methods for breeding, ... ). 
This is the reason why the symposium is supposed to be orgmized under the auspices ofthe IPGRI andlor 
ECP/GR. Due to a high registration fee (450 EUR) participants ofat least following South-Eastem European 
Countries: Albania, Bulgaria, Estonia, Georgia, Latvia, Lithuania, Macedonia (FYR), Romania, Montenegro, 
Serbia, could not attend to tbe Symposium, unless intemally supported. 
e. External resourees needed (eollaboration, external funding) 
Upgrading ofinformation system (relational database) is presently limited to one country, extemal funds are 
needed to develop intemational database. The database incorporates all Environment and Site descriptors, 
Characterization and Evaluation descriptors (up to now for ID model species). The data (survey data, specimen 
characters, environment and site descriptions, ... ) management system anticipates a standardized input/output 
formats. Continuation and proactive management ofthe database and its intemationalization has been 
foreseen for ECP/GR Phase VIII witb the collaborationlsupport of all MAP WG members, Documentation & 
Information Network and Sugar, Starch and Fibre Cr<lJls Network. 
III. PLANS 
a. Planned activilies b. Expected results 

Distribution and abundance of natural populations in 
Refining the descriptor lists oftarget 10 model situ re:~istered, eco-geographical data of natural 
species (2006 - 2008) populations analysed, characterization and evaluation 

data obtained for in situ specimen or ex situ accessions. 
Development of management descriptors, 
elaboration oftechnical design and protocols for 
implementation oftechniques, needed ei!her for Regeneration of autochthonous plant material and 
generative or vegetative regeneration of conservation in ex si/u collections. 
descendants of native populationsJ2006-2008) 
Review and corrections oftbe criteria for election 
of next group of priority/model species in member The list of MAP species that need urgent conservation 
countriesJ2007 - 2008) in Eumpean region 
Development of a model approach used for Promotion of domestication of wild species that 
estimationlidentification of wild species that indica.!e a trend in economic importance in 
indicate a trend in economic importance in member countries, independently on the species 
member countries (2007-2008). endangerness status. 
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Preliminary remarks 

The following list of deseriptors has been developed based on other Descriptor Lists produced by 
IPOR!. It has been adapted aecording to the deeisions made at the first meeting of the ECP/GR 
Working Oroup on Medicinal and Aromatic Plants (MAPs)' and further diseussions held at the seeond 
meeting of the Working Group (Dec. 2004, Strumica, Macedonia). The descriptors belong to the 
following eategories: 

l. Passport descriptors (accession descriptors + coUecting descriptors): these provide Ibe basie' 
information used for Ibe general management of Ibe aeeession (ineluding registration at Ibe genebank 
and other identification information) and describe parameters Ibat shauld be observed when the 
aeeession is originally collected . 
11. Management descriptors (management descriptors + multiplication/regeneration 
descriptors): téehnologieal instructions ;,eeded for the management of aceessions wilbin a genebank 
for their regeneration and multiplieation 
111. Environment snd Site descriptors: describe the environrnentaJ and site-specific parameters 
Iba! are important when eharacterization and evaluation trials are held 
IV. Characterization descriptors: erop-specifie. Characterization will normally be the 
responsibility of genebank eurators 
V. Evaluation descriptors: crop-specifie 

Within ¡PORl's Descriptor Series, ¡PORl eneourages the colleeting of data !Tom the first four 
categories - Passport, Management, Erwironmenl and Si/e, and Characterization - that should be 
available for any accession. 

Categories IV and V (Characterization and Evaluation) are developed on a crop-speeifie level and 
are not ineluded in the present documen!. Characterization and Evaluation Descriptor lists are under 
development for Ibe priority species identified by Ibe MAP Working Group. 

The deseriptors belonging to tIle multicrop passport deseriptors eategc·ry are indicated in the teX! as 
[MCPD]'. These 27 deseriptors are mandatory to ensure compatibility with the EURlSCO format and 
are not to be modified. 

1 Baricevic, D., J. Bemáth, L. Maggioni and E. Lipman, compilers. 2004. Report of a Working Group 
on Medicinal and Aromatic Plants. First meeting. 12-14 September 2002, Gozd Martuljek, Slovenia. 
Intemational Plant Genetic Resources Institute, Rome, ItaIy. 

2 Alereia, A., S. Diulgheroff and T. Melz. 2001. List of MuIticrop Passport Descriptors. FAO (Food 
and Agricultural Organization of Ihe United Nations)/IPGRI (Intemahonal Plant Genetic Resources 
Institute) (http:/www.ipgri.cgiar.org). 

( ~n formato: Numeradón y 
vinetas 



DRAFT DESCRIPTORS LlST Artemisia absim~hium L. 

Locality: Country, GPS 
Date: 
Specimen Nr. (in case of in situ characterization): 
Accession Nr. (in case of ex situ characterization/evaluation): 

Literature used: 
(1) = J. Genel.& Breed. 49:319-326 (1995), 
(11)= Folia Geobotanica 2003. 38, 333-343, 
(111)= Planta Medica. 2003. 69: 2, 158-161. 

To make a correct plant description it is necessitated: 
- measurements made on 20-25 individuals in both ex si/u and in si/u, 
- under ex si/u condition: 

a) the seeds are sown in greenhouse, 
b) seedlings ol10-12 cm height are planted out, 
c) spacing of seedlings is 60 x 40 cm 
d) irrigation and fertilization is applied by local experil~nces (amounts should be 

documented) 
e) the soil-type used for growing should be analyzed and documented, 
e) manual weeding 
f) drying of fresh material at 40·C 

Characterization 
In situ Exsitu 

7.4 Morphological descriptors 
7.4.1 Plant descriptors 
7.4.1.1 Developmental stajJe 

1 - Vegetative stage 
3 - Butonization 
5 - Beginning of the blooming , 
7 - FuI! bloom 
9 - After blooming 
11 - Seed maturity 

7.4.1.2 Growth habit (1) 
1 - Prostrate 
2 - Erect 

7.4.1.3 Number of stems per plant (1) 
7.4.1.4 Plant height (cm) (1) 

7.4.1.5 Variability of population (1) 

1 - HiQh (very heteroQeneous) 
3 - Medium Jrelative homogeneous) 
5 - Low (homogeneous) 

7.4.2 Stem 
7.4.2.1 Branching ofstem 

1 - Sparse 
3-Medium 

1 
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1 Green 
3 - Reddish -green 

5- Reddish 
7.4.2.3 Number of internodes (from the ground t,o the 
first f10wering node) 
7.4.2.4 Length ofthe longest internode (cm) 
7.4.2.5 Density offoliage 

1- Sparse 
3-Medium 
5 - Dense 

7.4.3 Leaf (on the base oUhe h;>ngest internode; 
measurements made not less than on 30 leaves) 
7.4.3.1 Leaf sha¡:>e 

1-Whole 
3 - Three times dissected 
5 - Lower leaves twice dissected 
7 - Two to three times dissected 

7.4.3.2 Leaves ¡:>eduncle 
1 - Present 
3 - Not present 

7.4.3.3 Sha~e of the f10wering stem leaves 
1 - the majorit~ whole 
3 - the majority dissected 

7.4.3.4 Sha¡:>e of leaf segments 
1 - Obtuse 
3 - Rounded 
5 - Sharpen 

7.4.3.5 Segments width (mm) 
7.4.3.6 Lower leaves at blooming time 

1 - Not ¡¡resent 
3- Present 

7.4.3.7 Lower leaves 
1 - Sessile 
3 - Petiolate 

7.4.4 Flowering stem 
7.4.4.1 Dlstance between the ground and the first 
f10wering node (cm) 
7.4.4.2 Number of capitula in terminal inflorescence 
7.4.4.3 LenQth of capitulum (mm) 
7.4.4.4 Width of capitulum (mm) 
7.4.4.5 Ratio length/width 

2 
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I if present 

7.4.5.2 Germination (in %) 

7.4.5.3 Seed yield per plant (g) 
7.5 c:ytol<>gical characters 
7.5.1 Number of chromosomes (ploidity number)(1I) 

2n= 18 
2n= 36 

7.6 Chemical characters 
Essential oil content (%) 

Essential oil contain mainly (111): 
1 - (Z) - epoxyocimene and chrysanthenyl acetate 
3 - (Z) - epoxyocimene and r.. - thujone 

7.7 Yielddescríptórs' Evaluation 
7.7.1 Age ofthe plant 

7.7.2 Flowering period (recorded in days) (1) 
1 - Early flowering (1-15 July) 
3 - Medium flowering (15-31 July) 
5 - Late flowering (1-15 AVQusr) 
7 - Verv late flowering (15-31) a\IQust 

7.7.3 Fresh biomass per plant in 9 (1) 
7.7.4 Dry biomass per plant in 9 (1) 
7.7.5 Plant yield (kg/ha) (1) 
7.8 Biotic stress susceptibility 

7.8.1 Presence of disease (1). 
1 - Present 
3 - Not present 
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DRAFT DESCRIPTORS LlST Salvia officinalis L. 

Locality: Country, GPS 
Date: 
Specimen Nr. (in case of in situ characterization): 
Accession Nr. (in case of ex situ characterization/evaluation): 

Literature used: 
(1) Essent. oj(. Res., 4, 291- 293) (May/Jun 1992), 
(11) Acta horticulturae 576, april 2002: 180- 187, 
(111) J. Agric. Food Chem., 47 (5), 2048-2054, 1999 

To make a eorreet plant description it is neeessitated: 
- measurements made on 20-25 individuals in both ex situ and in situ, 
- application of control cultivar 'Extracta', 
- under ex situ eondition: . _ 

a) the seeds are sown in a greenhouse, 
b) seedlings of 10-12 cm height are planted out, 
e) spacing 01 seedlings is 50 x 50 cm 
d) irrigation an fertilization is applied by local experiel1ces (amounts should be 

documented) 
e) the soil-type used for growing should be analyzed and documented, 
e) manual weeding . . 
f) d rying 01 fresh material at 40 Oc 

- the quantity 01 essential oil has to be determined by steam distillation, as defined in Ph. Eur. 
IV, and the quality of essential oil by GC. 
- Seed testing procedures has to be the same as recommended by ISTA. 

Descriptors Characterization 
In situ Exsitu 

. 7.4 MOl'phological descrlPtors 
7.4.1 Plant 
7.4.1.1 Developmental stage 

1 - Vegetative stage 
3 - Butonization 
5 - Beginning of blooming 
7-Full bloom 
9 - Afler blooming 

11 - Seed maturity 

1 



Be/ow please find comments on questions (marked with yellow, 
blue or green colour) regarding "Proposal for a MAP Descriptor 
List", that left open after our second meeting in Strumica. 

CornmentI: 

Preliminary remarks 
The following Iist of descriptors has been developed based on o!her Descriptor Lists produced by 
!PORl. It has been adapted according to the decisions made at the first meeting of the ECP/OR 
Working Oroup on Medicinal and Aromatic Plants (MAPs)' and further discussions held at the second 
meeting of the Working Oroup (Dec. 2004, Strumica, Macedonia). TOe descriptors belong to the 
following categories: 

íl Passport descriptors (accession descriptors + collecling descriptors): these provide !he basic' 
information used for !he general management of!he accession (ineluding registration at the genebank 
and o!her identification information) and describe parameters !hat should be observed when !he 
accession is originally collected 
~ Management descriptors (management descriptors + multiplicationlregeneration 
descriptors): technological instructions needed for the management of accessions within a genebank 
for their regeneration and multiplication 
iñl Environment and Site descriptors: describe !he environmental and site·specific parameters 
!hat are important when characterization and evaluation trials are held 
00 CharacterizatioD descriptors: crop·specific. Characterizatim will normally be !he 
responsibility of genebank curators . 
~ Evaluation descriptors: crop·specific 

CornmentII: 

1.10.1 Synonyms 
Indude here any previous identification o!her !han !he current name. Collecting number or 

.",i""Pd station names are used as identifiers . . . . . . 

1 BariCevi~, D., J. Bemáth, L. Maggioni and E. Lipman, compilers. 2004. Report of a Working Group 
on Medicinal and Aromatic Plants. First meeting, 12·14 September 2002, Gozd Martuljek, Slovenia. 
mtemational Plant Genetic Resources htstitute, Rome, ¡taly. 

Con formato: Numeradón y 
viñetas 



CAPITULO VII: 
FLORA 

RECURSOS BIÓTlCOS (BIODIVERSIDAD) 

Conceptos Generales 

El Concepto de biodiversidad 

Una primera aproximación a la problemática 
asociada a la- biodiversidad 0_ diversidad 
biológica necesariamente requiere consensuar 
qué entendemos por biodiversidad. En este 
contexto, el concepto más comúnmente 
aceptado es que la biodiversidad es la 
variabilidad de los organismos presentes en un 
sitio y los complejos ecológicos en los cuales 
estos organismos viven. Adicionalmente se 
reconoce que existen cuatro distintos niveles 
de organización en los cuales opera tal 
diversidad, esto es a) nivel genético, el que 
considera la variabilidad genética de cada 
especie b) nivel específico, es decir el número 
de especies de un área determinada, c) nivel 
ecosistémico, que incluye el número de 
ecosistemas que dichas especies conforman y 
finalmente d) los biomas. 

Crisis de la Biodiversidad 

En la historia de la vida en el planeta han 
ocurrido cinco grandes eventos de extinción 
masiva, la más popular es aquella en que 
desaparecieron los dinosaurios (cerca de 60 
millones de años atrás). Algunos investigadores 
creen que actualmente estamos presenciando 
el sexto mayor evento de extinción en la historia 
de la vida y a diferencia de los eventos de 
extinción temprana, los cuales fueron debido 
probablemente a cambios en el ambiente flsico 
causado por factores como el impacto de 
meteoro o pulsos de volcanismo, este evento 
actual esta siendo originado por el hombre. 
Opera a través de modificaciones que el ser 
humano está provocando en el planeta a través 

Capitulo VI : Flora· Cuarta Región de CoqUlmbo 

de cambios Eln el uso del suelo, invasión de 
especies, alte,ración y destrucción de hábitat y 
cambios atmosféricos y climáticos. 

A tal punto 1I'~ga este gran evento de pérdida 
de diversidad biológica, que las actuales tasas 
de extinción ele especies son entre 100 y 1.000 
veces mayore's a los niveles que existían antes 
de la aparicién de la especie humana (niveles 
prehumanos), valores que podrían aumentar 
drásticamente si se incluye la extinción esperada 
de las especies que actualmente están en peligro 
de extinción. 

Origen y distribución de las especies 

De acuerdo a su origen y actual distribución, 
las especies pueden ser clasificadas como: 

Endémicas: Son todas aquellas especies propias 
o exclusivas de un área o país determinado. Por 
ejemplo, son especies endémicas de Chile la 
palma (Jubaea chilensis). la garra de león 
(Leontochir o'lal/eil), la tenca (Mimus thenca) y 
la chinchilla chilena (Chinchil/a /anigera). 

Nativas: Se refiere a aquellas especies que 
viven naturalmente en un área, la que puede 
incluir a más de un país, por ello no son 
exclusivas, sino indígenas. En plantas también 
se les llama "autóctonas". Por ejemplo, el puma 
(Felis conco/()r) vive en gran parte de América 
y es nativo ero Chile, asi como lo es el guanaco 
(Lama guanicoe), el maitén (Maytenus boaria) 
y el bailahuén (Hap/opappus bay/ahuen) entre 
muchos otros. 

Introducidas o Adventicias: Se denomina a 
aquellas especies que fueron transportados a 
un nuevo hát,itat por los seres humanos o por 
cualquier cirscunstancia fortuita. En nuestro 
país son introclucidas la alfatfa (Medicago sativa), 
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Investigarán los secretos ancestrales del maqui y el 
bailahuén 
Investigadores de la Universidad de Chile analizarán las características químicas, 
farmacológicas y toxicológicas del maqui y el ba/lahuén, dos de las plantas 
medicinales nativas más utilizadas, para comprobar sus efectos benéficos y 
validar su uso en la industria medicinal 

Las 'hójás' del' rmicjul'y el bailaliuén serán investigadas durante un año completo 
con el objetivo de caracterizar y certificar las propiedades químicas, 
farmacológicas y toxicológicas de estas dos especies nativas de Chile, y cuyos 
resultados servirán para elaborar una monografía !;obre el bailahuén y'para 
comprobar las cualidades antioxidantes, antiinflam,3torias y antimicrobianas del 
maquI. ' 

El estudio estará en manos de investigadores y académicos de la Facultad de 
Química y Farmacia de la Universidad de Chile, quienes recibirán financiamiento 
de la Fundación para la Innovación Agraria, del Ministerio de Agricultura, y su 
meta será la de identificar los principios activos presentes en las hojas del 
Haplopappus baylahuen Remy (bailahuén) y el Aristotelia chilensis (maqui). 

Gabriela Casanova, jefa de Estudios y Proyectos de FIA, explica que "estas 
investigaciones contribuirán a generar información validada que no existía en el 
país y que servirá para completar el conocimiento científico existente sobre las 
especies y promover el aprovechamiento sustentable de estos recursos, al 
mismo tiempo de describir y difundir sus cualidades farmacológicas y sus usos 
terapéuticos". 

Del bailahuén, los investigadores medirán, entre otros factores, la actividad 
hepatoprotectora (protección del hígado), su efecto antiinflamatorio, tanto en 
aplicaciones tópicas como administrado por vía oral, y la actividad 
antibacteriana, descrita en infecciones intestinales, urinarias y cutáneas. 

Por su parte, las hojas del maqui serán investigadas para caracterizar sus 
compuestos activos y su potencial antiinflamatorio, analgésico, antioxidante y 
antimicrobiano. Además, se comprobará si las hojas de la Aristotelia podrían ser 
utilizadas como fuente de nuevos fármacos o productos dermatológiCos para ser 
utilizados por la industria farmacéutica nacional. 

Los estudios Incorporarán ensayos preclínicos y trabajo multidisciplinario, a fin 
de acotar y comprobar al máximo la descripción de, los principios activos de estas 
especies. Entre otros avances, se detallará la composición química y las 
propiedades farmacológicas y toxicológicas científicamente comprobadas. 
Paralelamente, se dispondrá de métodos de análisis morfológicos y químiCOS de 
la droga vegetal que permitan establecer formas de reconocimiento y control en 
su recolección, expendio y utilización. 

El equipo estará conformado por botánicos, qu ímic1)s, biólogos, qu ímico­
farmacéuticos, fotoqu ímicos e Inmunólogos. También trabajarán alumnos como 
memoristas y en unidades de Investigación de los programas de postgrado. 

http://www.agricultura.gob.cllnoticias/detallenoticia-print.php?cod_noCp; 1960 30.06.2006 
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GRUPOS FUNCIONALES EN ARBUSTOS DESERTICOS DEL NORTE DE 
CHILE, DEFINIDOS SOBRE LA BASE DE LAS FUENTES DE AGUA 

UTILIZADAS* 

FUNCTIONAL GROUPS /N NORTH CH/LEAN DESERT SHRUB SPECIES, 
BASED ON THE WATER SOURCES USED 

Francisco A. Squeo', Nancy Olivares'.2, Sandra Olivares', Alberto Pollastri3, Evelyn 
Aguirrel, Ramón Aravena., Cannen Jorquera' y James R. Ehleringer' 

RESUMEN 

La productividad'primaria y la estructura de la vegl~tación 
en ecosistemas áridos están detenninadas por la disponi· 
bilidad de agua. En un estudio realizado en el secano cos~ 
tero del norte-centro de Chile (29-43'S; 71-14'0, 300 m) se 
compararon los mecanismos de utilización de distintas 
fuentes de agua por las especies arbustivas, en dos años con 
precipitaciones contrastantes. Se entregan antecedentes de 
estudios fenológicos, de arquitectura radicular y de las 
fuentes de agua utilizadas por arbustos mediante el uso de 
isótopos estables. Se reconocen 6 grupos funcionales basa­
dos en la obtención y utilización del agua. Los grupos fun­
cionales fueron definidos en base a su hábito (deciduo y 
siempre-verdes), sus sistemas radiculares (superficial, 
dim6rfico o profundo) y a la capacidad de utilizar distintas 
fuentes de agua (superficial y/o profunda). Debido al 
impacto diferencial sobre los distintos grupos funci.)nales, 
se postula que el sobre pastoreo con caprinos resultaria en 
una menor utilización de' aguas superficiales. Un plan de 
manejo y/o restauración debería maximizar la utilización 
de todas las fuentes de agua disponibles para recuperar la 
productividad primaria y la e.stabilidad del sistema. 

PALABRAS CLAVES: fuentes de agua, proporción de isó-­
topos estables, 52H, 5180, zonas áridas, relaciones hídricas, 
fenología, sistema radicular, Desierto de Atacama, Chile. 

-Investigación Financiada por el Proyecto FONDECYT 
N" 1960037. 
1 Departamento de Biología, Facu1tad de Ciencias, 
Universidad de La Serena, Casilla 599, La Serena, Chile. 
E-Mait: Csqueo@userena.c1 
2 Programa de Magister en Ciencias Biológicas e/m 
Ecologla de Zonas Aridas, Universidad de La Serena. 
) Comisión Chilena de Energía Nuclear .. 
.. University ofWaterloo, Canadá. 
s University of Utah. USA. 

AB5TRACT 

Primary productivity and vegetation structure in arid 
ecosystems are detennined by water availability. In 
a study conducted in the coastal dryland of north­
central Chile (29'43'5, 71'14'0, 300 ml, tbe 
mechanisms to use difTerent water sources by shrubs 
species, in two contrasting rainfaU years were 
compared. [nfonnation on phenological studies, root 
.architecture and watersources used by shrubs through 
the use of ofstable ¡sotopes is brought. Six functional 
groups based on water uptake and water use are 
recognized. The functional groups were defined based 
on their habits (deciduous and evergreen), their root 
systems (shallow, dimorphic and deep), and their 
ability to use different water sources (surficial andlor 
deep). Because of the difTerential impact of the goat 
overgrazing on different functional groups, this would 
result on a lower utilization of surficial waters. A 
management plan andlor restoration should maximize 
the use of all water sources availables to recover the 
primary productivity and the system stability. 

KEYWORDS: water sources, stable isotope ratio, 
02H, 0110, arid zone, water relations, phenology, root 
system, Atacama Desert, Chile. 

INTRODUCCION 

La definici6n de grupos funcionales provee una 
herramienta efectiva para analizar la diversidad de 
respuestas ecofisiol6gica en los ecosistemas 
naturales (Chapin i 993, Kiimer 1993, Lareher 
1995, Lambers et al., 1998). Originalmente, un 
"grupo funciona]" fue definido como un conjunto 
de especies que cumplen un cierto rol funcional en 
el ecosistema (Curnmins 1974, MacMahon et al., 

'1981, Hawkins et al., 1989). Sin embargo con el 
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(sensu Root 1967), al incoporar en la definición la 
fonna en que se utilizan los recursos (Mengue et aL, 
1986). Root (1967) define "gremio" como "un grupo 
de especies que explotan la misma clase de recurso 
ambiental de una manera similar". Simberloff & 

·Dayan (1991) plantean que el estudio de grupos de 
especies que utilizan recursos similares de una manera 
similar, independientemente de como se llamen, 
ayudará a resolver la pregunta de como las 
interacciones interespecíficas conducen la 
coevolución en la naturaleza. A pesar de que se 
requiere de una evaluación crítica del significado de 
cada característica que se considera con relevancia 
ecológica para la existencia de una planta en un 
ambiente particular, es posible distingir tipos 
iundon~les "ecofisiol6gicamente diferentes (Komcr 
1993, Larcher 1995). Los esquemas de estrategias 
ecológicas I fisiológicas (por ejemplo, formas de vida 
(sensu Raunkiaer 1934); triángulo de competencia­
estrés - perturbación (Grime 1977); formas de 
crecimiento (Chapin 1993, Larcher 1995); tipos 
funcionales de economia hidrica (Larcher 1995) 
penniten describir el funcionamiento del componente 
biológico del ecosistema en ténninos de un número 
limitado de grupos funcionales, y de esta forma 
facilitar su análisis (Lambers et al., 1998). 

El agua es el recurso más importante que influencia 
la productividad primaria y la estructura de la 
vegetación en ecosistemas áridos (Whittaker & 
Niering 1975, Hadley & Szarek 1981, Ehleringer & 
Mooney 1983, Smith & Nobel 1986, Polis 1991, 
Gutiérrez 1993, Squeo et al., 1994b, 1998, Reynolds 
et al., 1999). Sin embargo las especies pueden 
responder diferencialmente a los eventos de 
precipitación (Ehleringer et al., 1991). Especies con 
diferentes fonnas de vida aparentemente difieren en 
su capacidad de utilizar ciertos eventos de 
precipitación. Mientras los arbustos leñosos con raíces 
profundas presentan baja habilidad para utilizar agua 
desde las capas superficiales del suelo, muchas 
especies herbáceas pueden usar esta fuente de 
humedad para su crecimiento y reproducción 
(Ehleringer et al., 1991). La disponibilidad de agua 
afecta directamente las características del intercambio 
de gases y la productividad, la interacción entre las 
especies y la estructura de la comunidad (Barbour 
1969, Mooney et al., 1974, Ackerman 1979, Hadley 
& Szarek 1981, Ehleringer & Mooney 1983, Arroyo 
et al., 1988, 1993, Osmond et al., 1990, Chapin 1993, 
Squeo et al., 1994a). 
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La Ud.J4 V1UUUI".UVIU~U Ut:l rt:curso IOITaJero a 
consecuencia de la escasez de agua es reconocido 
como uno de los factores más importantes que 
limita la producción de los caprinos en el norte 
chico de Chile, principal fuente de proteina animal 
y recurso económico con que cuentan sus 
comunidades agricolas (Meneses 1991, 1993, 
Meneses et al., 1990). Por lo tanto, el 
conocimiento de la fuente de agua que utilizan los 
arbustos nativos es fundamental para los planes de 
restauración I incremento de la productividad del 
secano costero de la región. El aumento de la 
productividad vegetal en estos sectores depende, 
en parte, de optimizar la utilización de las fuentes 
de aguas disponibles (aguas subterráneas, neblina, 
precipitaciones). El cambio en la composición y 
abundancia de especies vegetales a consecuencia 
del sobre pastoreo y extracción de leña, 
probablemente ha resultado en una menor 
capacidad de captura de agua para la producción 
de materia seca. Una reducción en la cobertura de 
arbustos puede significar, además, una menor 
infiltración de agua y capacidad de colecta de 
neblinas, incremento en la tasa de evaporación y 
lavado de nutrientes, etc. (Keeley & Johnson 
1977, Jaksic & Montenegro 1979, Gutiérrez et al., 
1992). 

El objetivo de este trabajo es definir grupos 
funcionales en base a comparar los mecanismos de 
utilización de distintas fuentes de agua que 
presentan las especies arbustivas del desierto 
costero del norte-centro de Chile. 

Los antecedentes que se entregan en este trabajo 
incluyen infonnación publicada o en preparación 
referente a estudios fenológicos (Olivares & 
Squeo, 1999); arquitectura radicular (Olivares et 
al., 1998, Olivares & Squeo, en preparación) y 
fuentes de agua utilizadas por arbustos mediante 
el uso de isótopos estables (Squeo et al., en 
preparación). 

SITIO DE ESTUDIO 

El estudio fue realizado en la Quebrada El 
Romeral ubicada a 29°43' S Y 71°IS' O, 300 
msnm, a 21 km al norte de la ciudad de La Serena 
(Fig. 1). 

CLIMA 

La Quebrada El Romeral se ubica dentro de la 
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región climática tipo mediterráneo-árido con 
iii.flüei'icia di;; n¡;bHna5. La vU;;l.ijJií.adón promedio 
anual en La Serena de los últimos 16 años bordea los 
90 mm (Fig. 2). Durante este período, son frecuentes 
tos años con precipitaciones inferiores a Jos 50 mm 
(años secos) en comparación a los escasos años 
lluviosos (con precipitaciones por sobre los 200 mm). 
Estos últimos se encuentran asociados a ENSO (El 
Niño Southem Oscillation) (Maya & Aniaga 1996, 
Jorquera et al., en preparación). 

Antecedentes de este siglo muestran que la 
precipitación en La Serena, calculado como la media 
móvil de 30 años, ha caído desde valores promedio 
cercanos a los 170 mm a principios de siglo hasta 
cerca de 80 mm en la actualidad (Fig. 3). La 
precipitación media histórica para La Serena es de 
! 14,~~. ~ien~s la precipitación se concentra en 
los meses de invierno, el aporte de agua pornebtina se 
hace más importante en primavera (Jorquera et al., en 
preparación). 

Las temperaturas promedio mensuales fluctúan entre 
los 12,4°C y 21,7°C. Las temperaturas abso-lutas 
varían entre los4,4°C y30,2°C. La Humedad Relativa 
promedio mensual varia entre 70 y 80% 

VEGETACIÓN 

La cobertura vegetal de especies arbustivas en la 
Quebrada El Romeral varía entre un 20 y 30%, con 
cambios en las especies dominantes (Squeo ct. aL, 
1990). En las planicies del sitio de estudio, la especie 
dominante es Haplopappus parvifolius, seguida de 
Senna cumingU y P/eocarphus revolulus. En las 
quebradas. las especies dominantes más impOltantes 
son Pleocarphus revolutus y Senna cumingii. En las 
laderas de exposición norte, dominan Heliotropium 
slenophyllum, Haplopappus parvifolius, Opunlia 
miquelii y Cordia decandra, mientras que en las 
laderas de exposición sur, las especies dominanles son 
Haplopappus parvifolius, Balbisia peduncularis, 
Prouslia cuneifolia y Baccharis paniculata. 

RESULTADOS Y DISCUSION 

RESPUESTA FENOLÓGICAS 

Las especies arbustivas estudiadas por Olivares y 
Squeo (1999) pueden agruparse básicamente en dos 
grupos funcionales respecto a su similitud temporal en 
el crecimiento vegetativo. En este estudio fenológico 
de dos años de duración (1996, pp= 46,6 mm; 1997, 

pp= 233,4 mm), se separan claramente las 5 
especies siempre verdes (incluyendo a Senna 
cumingU, potencialmente considerada decidua de 
sequía extrema), de las restantes especies deciduas 
(Fig. 4). Dentro de las especies deciduas, 8 de las 
9 especies estudiadas por Olivares y Squeo (1999) 
iniciaron su actividad vegetativa en forma 
sincrónica, luego de las primeras precipitaciones 
invernales, y presentaron una acti vidad vegetativa 
de mayor magnitud y duración luego de un 
invierno lluvioso, indicando su mayor 
dependencia de las precipitaciones. 

El agua es uno de los factores abióticos más 
importantes en el crecimiento de la planta y el 
inicio de las fenofases (Beatley 1974, Kemp 1983, 
Kramer & Boyer 1995). En el ecosistema 
desértico costero del norte-centro de Chile, las 
precipitaciones se concentran en los meses de 
invierno, generando condiciones favorables para 
desarrollar los procesos reproductivos (Mooney et 
al., 1974). La precipitación de invierno es el mejor 
predictor de genninación masiva en el desierto 
costero del norte-centro de Chile (Vidiella 1992). 
A los 300 S, la cantidad total de precipitación se 
encuentra sobre el umbral minimo de genninación 
una vez cada dos años, y a los 27-S una vez cada 
cinco años. Squeo et al. (1 994b) muestran que la 
fonna de crecimiento de Ence/ia canescens y la 
magnitud del crecimiento se correlacionan 
positivamente con las precipitaciones ocunidas en 
un gradiente de aridez en el norte-centro de Chile. 

En otras regiones desérticas, las precipitaciones 
también son un factor que regula el crecimiento y 
los eventos reproductivos (Beatley 1974, Kemp 
1983, Grazanfar 1997, Keya 1997,1998). Según 
Beatley (1974), los eventos fenológicos en el 
Desierto de Mojave y la mayona de los 
fenómenos biológicos son indirecta o directamente 
dependientes de las precipitaciones, donde 
usualmente son gatillados por lluvias mayores a 
25 mm. Para una comunidad de arbustos 
desérticos del noroeste de México, Maya y 
Aniaga (1996) muestran que las especies se 
pueden agrupar de acuerdo a su producción de 
estructuras vegetativas en relación a la 
disponibilidad de agua, y que estas son afectadas 
diferencialmente por años excepcionalmente 
húmedos asociados a ENSO. En el Desierto de 
Omán, el inicio y la duración del crecimiento y la 
floración en todos los grupos funcionales están 
también correlacionados con la ocurrencia y la 
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magnitud de las precipitaciones (Grazanfar 1997). 
En nuestro sistema, la primera lluvia invernal 

significativa sincroniza el inicio del crecimiento, 10 
que se traduce en una alta similitud de las fenofases 
vegetativas entre las especies. Sin embargo, a medida 
que avanza la estación de crecimiento, las fenofases 
reproductivas son cada vez más disimiles. Este 
resultado sugiere una menor influencia de las 
precipitaciones en detenninar las fenofases de 
floración y fructificación. Sobre estas fenofases 
podrían haber actuado otros factores selectivos 
adicionales (e.g., depredación, polinización, 
dispersión, competencia interespecífica, temperaturas 
extremas, sequia) (Arroyo et al., 1981, 1985, 1988; 
Rathcke & Lacey 1985; Herrera 1986; Rozzi et al., 
1989;.Jones·1992;Kramer & Boyer, 1995; Willson et 
al., 1995; Notzold et al., 1998). En un estudio de 
demografía inferido por los anillos de crecimiento 
realizado por Milton et al. (1997) en el desierto de 
Koroo en Sudáfrica. se mostró que las precipitaciones 
explicaban sólo el 33% de la variación en 
reclutamiento. Estos autores sugieren que otros 
factores', como la reducción de competencia por 
sequía o pastoreo, podrían tener una gran influencia 
en los patrones de reclutamiento. 

ARQUITECTURA RADICULAR 

Los arbustos estudiados presentan cuatro 
arquitecturas radiculares básicas: sistema radicular 
superficial, superficial suculento, dimórfico y 
profundo (Fig. 5, Olivares et al., 1998). Una 
interpretación parsimoniosa de estos patrones sugiere 
que las especies con si~tema radicular profundo 
utilizarían primariamente agua subterránea, las 
especies con sistema radicular superficial utilizan el 
agua de las precipitaciones, mientras que las con 
sistema radicular dimórfico tendrían acceso a ambas 
fuentes de agua. Las especies con sistema radicular 
superficial suculento, junto con utilizar las 
precipitaciones, tienen la capacidad de almacenar el 
agua en sus tejidos. 

La mayoría de las especies caducifoJias pos(:en un 
sistema radicular superficial o dimórfico, teniendo 
potencialmente acceso a una fuente de agua 
superficial. Por otro lado, las especies perennifolias 
poseen arquitecturas radiculares superficial, dimórfíca 
o profunda (Olivares el al., en preparación). Nuestros 
resultados indican que, independiente de la 
arquitectura radicular, todas las especies presentaron 
la mayor actividad vegetativa en los meses de invierno 
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- primavera. y los mínimos a fines de verano y 
otoño. Adicionalmente, luego de un invierno 
lluvioso, todas las especies presentaron una mayor 
duración de la estación de crecimiento. 

Estudios de excavación de plantas de desierto 
han mostrado que las raíces pueden ocupar 
probablemente todas las zonas del suelo que son 
anualmente recargadas con agua, que unas pocas 
penetran hasta el nivel freático, y que las raÍCes de 
las plantas anuales están limitadas a la capa 
superior del suelo (Cannon, 1911; Forseth et al., 
1984; Cody, 1986; Manning & Barbour, 1988; 
Manning & Groenveld, 1989). Sin embargo, otros 
autores (e.g. Drew 1979; MacMahon & Schimpf, 
1981) sugieren que la excavación de raíces per se 
ha contribuido muy poco al entendimiento de las 
fuentes de agua utilizadas por diferentes especies. 
El hecho que la mayoria de la biomasa radicular se 
localice en las capas superiores del suelo no 
significa que todas esas raíces están 
funcionalmente activas para absorber agua o que 
el agua siempre es extraída de esa zona. Por 
ejemplo, la mayoria de las raíces de Arlemisia 
Iridenlala están localizadas a menos de un metro 
de profundidad, sin embargo raices profundas (> 
3 m) y de pequeño diámetro, son importantes pam 
la absorción de agua durante los meses de verano 
(Caldwell & Richards 1989; CaldwellI990). Esto 
puede significar que rafces de diferentes 
profundidades poseen diferentes propósitos 
funcionales, por ejemplo, las raíces profundas 
podrían ser primariamente para la absorción de 
agua mientras que las raíces superficiales servirían 
para la absorción de nutrientes. 

LAS FUENTES DE AGUA DE LAS 
PLANTAS DE DESIERTO 

Las especies vegetales en los ecosistemas áridos 
son sensibles a eventos episódicos (1-10 años) 
tales como prolongados períodos de sequía o 
inusuales periodos de alta precipitación, los que 
pueden resultar en importantes cambios 
fisiológicos y dramáticas modificaciones en la 
composición de la comunidad (Stockton & Meko, 
1975; MacMahon & Schimpf, 1981; Vidiella & 
Armesto, 1989; Tumer, 1990; Vidiella, 1992; 
Armeslo & Vidiella, 1993). La sobrevivencia de 
las especies perennes durante prolongados 
periodos de sequia es producto de la habilidad de 
las raíces para adquirir el agua remanente en el 
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suelo y de la habilidad de la parte aérea de tolerar 
estrés hidrico (MacMahon & Schimpf, 1981; 
Ehleringer, 1985; Smith & Nowak, 1990). Con una 
aparente menor variación interanual, la neblina 
costera es potencialmente una importante fuente 
adicional de agua para las especies herbáceas y 
leñosas de estos ambientes, que adicionalmente 
modera las temperaturas y disminuye el déficit de 
presión de vapor y consecuentemente la tasa de 
transpiración (Mooney et al., 1980; Aravena & 
Acevedo, 1985; Aravena et al., 1989; Ingraham & 
Matthews, 1990; Rundel et al., 1991; Vidiella, 1992; 
Arroyo et al., 1993; Gutiérrez, 1993; Dawson, 1998). 
Adicionalmente, en algunos ecosistemas de desierto 
costero, agua proveniente de la neblina puede infiltrar 
en el suelo y recargar el sistema de agua subterránea 
(Clark et aL,. 1987;.Jngraham & Matthews, 1990). El 
agua subterránea es también una potencial fuente de 
aguas para especies con sistemas radiculares 
profundos. Por ejemplo, en un trabajo pionero en 
Chile, Aravena y Acevedo (1985) mostraron que 
Prosopis lamarugo de la Pampa del Tamarugalostaba 
utilizando sólo agua subterránea. A pesar de esta 
infonnación, la importancia relativa de cada fuente de 
agua a nivel comunitario es virtualmente desconocida. 

En la Quebrada El Romeral, las potenciales f,entes 
de agua para las plantas son las lluvias invernales, las 
neblinas, y el agua presente en el suelo profundo y/o 
de agua subterránea (Squeo et al., en preparación). La 
composición de isótopos estables de hidrógeno y 
oxigeno en el agua provee una útil herramienta para 
determinar las fuentes de agua utilizadas por las 
plantas (Ehleringer & Dawson, 1992). En el trabajo 
de Aravena y Acevedo (1985), las ramas de P. 
lamarugo tenían un valor de 52H = ~60960, muy 
cercano al del agua subterránea (. 62%0), Y distante 
del agua atmosférica (-106%0) y del suelo (-52%0). 

Nuestros datos de Quebrada El Romeral (1996 -
1998) muestran que la neblina tiene un I)'H que oscila 
entre los -2%0 y -18%0, con un promedio de -11 %O. La 
lluvia puede ser dividida en dos grupos, las más 
débiles con lFH genemlmente cercanos a -259&., y las 
mas importantes cercanas a -42%0. El agua 
subterránea también puede ser dividida en dos grupos, 
las obtenidas de los pozos situados hacia tierra 
adentro (Quebrada Romeral, entre -37%0 y -46%0, 
promedio -41 %o); Y las más cercanas a la costa con 
52H que oscilan entre los -92%0 en los años secos y los 
~81960 luego de un invierno lluvioso, indicando mezcla 
de aguas de dos origenes distintos. La principal fuente 
de agua de los pozos cercanos a la costa son de origen 

cordillerano (i.e., el agua del Río EIQui tiene un 
I)'H= -101%0), Y contribuye en distintos 
porcentajes agua proveniente de la Quebrada 
Romeral (·41 %o). Dada su composición isotópica, 
el acuífero de Quebrada El Romeral seria 
recargado por las grandes precipitaciones que 
ocurren asociadas a los eventos ENSO. En nuestro 
sistema, las aguas provenientes de las neblinas o 
de las lluvias someras parecen no tener influenCia 
en estos acuíferos. En contraste, los valore~ de 
I)'H encontrados en el agua subterránea de El Tofo 
(-33%0) y Fray Jorge (-30%0) estarían indicando 
una contribución de la neblina al agua subterránea 
en esas dos localidades costero-montañosas. El 
bajo contenido de tritio en el agua subterránea de 
Fray Jorge y de Quebrada El Romeral indica que 
su tiempo de permanencia en el acuífero es mayor 
a 35 años (Aravena et al., 1989, Jorquera et al., en 
preparación). 

Los contenidos isotópicos del agua extraída de 
tallos de 14 especies arbustivas que habitan en 
fondo de quebrada muestran el uso directo de dos 
fuentes de agua: las primeras asociadas a un 
estrato superficial no superior a los 50 cm de 
profundidad (zona del suelo recargada 
directamente por las precipitaciones) y otras a un 
estrato más profundo que se asocia a aguas más 
profundas y/o subterránea (Tabla 1). Esta 
tendencia se mantiene en los años secos (1994w 

1996, pp < 50mm), sin embargo, en un año 
¡nusualmente lluvioso asociado a un evento ENSO 
(1997,233 mm), todas las especies son capaces de 
utilizar directamente el agua de lluvia (Squeo et 
al., en preparación). Esta respuesta oportunista en 
años lluviosos de las especies leñosas 
independiente de su hábito y/o sistema radicular 
también ha sido documentada en otras 
comunidades desérticas (e.g., Reynolds et al., 
1999). Por último, en nuestros datos no se 
evidencia una contribución directa del agua 
proveniente de las neblinas al agua que es 
transpirada por las plantas. 

Para un desierto frío al sur de Vtah, Ehleringer 
et al. (1991) mostraron que todas las especies 
perennes (herbáceas, leñosas y suculentas) 
utilizaban el agua caída durante el invierno. Sin 
embargo, durante el verano, sólo las especies 
anuales y suculentas de la comunidad 
respondieron y utilizaron exclusivamente las 
precipitaciones de verano. Las especies perennes 
herbáceas y leñosas usaron diferentes mezclas de 
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aguas caídas en verano e invierno (las perennes 
herbáceas usaron un 91 % de las lluvias de verano y 
las leñosas un 57%). Basados en estos datos, 
Ehleringer et al. (1991) postularon que los camhios en 
la precipitación de verano, predichos por los modelos 
de cambio climático global, resultarían en un 
incremento paulatino en la frecuencia de las especies 
perennes herbáceas y suculentas, mientras que la 
frecuencia de las especies leñosas podría disminuir. 

También se han documentado cambios estacionales 
de las fuentes de agua que utilizan especies leñosas en 
otras comunidades (por ejemplo, Pinus edulis, 
Juníperus osleosperma. Artemisia Iridenlata, 
Ambrosia dumosa, Encelia larinasa en Norte 
América, y Pistacia /entiscus, Phyllirea angus.ifolia, 
Quercusilex-en Europa), otras especies no utilizan las 
lluvias de verano, siendo capaces de obtener el agua 
desde niveles más profundos del suelo (por ejemplo, 
Chrysothamnus nauseosus, Acaciagreggii. Cercidium 
floridum. Chilopsis Iinearis, Ephedra viridis en Norte 
América, y Q. pubescens, Q. cerris en Europa) 
(Ehleringer & Cook, 1991; Flanagan & Ehlelinger, 
1991; Flimagan et al., 1992; Valentini et al., 1992). 

Gregg (1991) entregó evidencias de un cline en la 
capacidad de respuesta a las l1uvias de verano en una 
especie arbórea. A 10 largo de un gradiente 
geográfico, donde la fracción de precipitación de 
verano varia entre el 18% y el 40%, Gregg (1991) 
observó que los árboles de Juniperus os/eosperma 
responden a la lluvia de verano sólo en los sitios con 
considerable precipitación de verano. 1\0 es 
sorprendente que exista una variación ecotípica en la 
estructura de la raíz a lo largo de un gradiente 
geográfico, pero es poco usual la sugerencia sobre la 
falta de una respuesta i~ducida por las lluvias de 
verano en esos árboles de zonas áridas (Gibson & 
Nobel, 1986). 

LEVANTAMIENTO HIDRÁULICO 

El levantamiento hidráulico se refiere a la 
redistribución de agua realizada a través de los 
sistemas radiculares desde las capas profundas hacia 
los niveles más secos cercanos a la superficie del 
suelo (Richards & Caldwell, 1987). En la actualidad 
existe evidencia de levantamiento hidráulico en más 
de 30 especies (Caldwell et al., 1998). Este proceso 
puede mejorar significativamente el estado hidrico y 
nutricional de la planta, así como puede proveer 
beneficios a sus vecinos (Caldwell & Richarson, 
1989; Caldwell, 1990; Dawson, 1996; Dawson & 
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Pate, 1996; Caldwell et al., 1998). Entre las 
ventajas del levantamiento hidráulico se 
encuentran el proveer humedad a las capas 
superiores del suelo lo que facilita la actividad y 
sobrevivencia de un sistema radicular fino 
superficial, así como mejora las condiciones 
biogeoquímicas que estimulan los procesos 
microbianos y la biodisponibiJidad de nutrientes 
(Caldwell et al., 1998). Por otro lado, Burgess et 
al. (1998) demostraron recientemente que el agua 
caída durante la estación lluviosa puede ser 
transportada por las raÍCes desde la superficie 
húmeda hacia los horizontes más profundos, 
fenómeno conocido como levantamiento 
hidráulico reverso. En nuestro sitio de estudio, dos 
especies muestran evidencia indirecta de 
levantamiento hidráulico, ambas especies son 
siempre verdes y con sistemas radiculares 
dimórficos. Durante las excavaciones de los 
sistemas radiculares de P/eocarphus revo/u/us y 
Senna cumingii se encontraron a profundidades 
intennedias (i.e., 30~ 120 cm) estratos con mayor 
contenido gravimétrico de agua (4-5%), los que 
coincidían con la ramificación lateral de estos 
sistemas radiculares. Por sobre y bajo estos 
estratos, el suelo tenia mucho menor contenido de 
agua (ca. 1 'lo). No descartamos que otras de las 
especies estudiadas presenten este fenómeno. 

GRUPOS FUNCIONALES 

Puesto que el agua es el primer factor limitante 
de la productividad primaria en ecosistemas, es 
posible postular una mayor productividad en 
condiciones de mayor diversidad de grupos 
funcionales basados en la obtención y utilización 
de este recurso limitante, tal como lo plantea 
Tilman et al. (1996, 1997). Por otro lado, una 
mayor estabilidad del ecosistema se produciría en 
condiciones de mayor redundancia de especies 
dentro de cada grupo funcional (Naeem & Li 
1997). En nuestro sistema, los grupos funcionales 
pueden ser definidos en base a su hábito (deciduo 
y siempre-verdes), sus sistemas radiculares 
(superficial, dimórfico o profundo) y en la 
capacidad de utilizar distintas fuentes de agua 
(superficial y/o profundo). Basados en estos 
aspectos, en el sistema estudiado se pueden 
reconocer 6 grupos funcionales básicos (Tabla 1). 

Entre las especies arbustivas perennifolias se 
encuentran: 
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a) aqueiias con sistema radicuiar profundo capaces 
de utilizar agua profunda. En este caso se encuentra 
Haplopappus parvifolius, especie que es dominante 
en los llanos, y co·dominante en los fondos de 
quebrada. 

b) con sistema radicular dimórfico, capaces de 
utilizar ambas fuentes de agua, y potencialmente 
realizar levantamiento hidráulico re-movilizando agua 
subterránea hacia las capas más superficiales del 
suelo. 

e) con sistema radicular superficial, capaces de 
explotar intensivamente los estratos superficiales e 
intennedios del suelo. 

Entre las especies de arbustos caducifolios se 
presentan: 
.d) con. sistema 11ldicular superficial utilizan sólo 

agua proveniente de las precipitaciones invernales 
desde las capas superficiales del suelo. 

e) con sistema radicular superficial suculento, 
capaces de utiJizar y almacenar en sus tejidos el agua 
desde las capas superficiales del suelo. 

f) con sistema radicular dimórfico y/o profundo, que 
utiJizan ambas fuentes de agua, dependiendo de su 
disponibilidad. 

Implicancias para planes de manejo y restauración 
ecológica. 

Entre las causas de la pérdida de productividad 
primaria en el norte-centro de Chile están el sobre 
pastoreo y la extracción de leña, los que habrian 
provocado un cambio en la composición y abundancia 
de especies, y una reducción potencial de la cobertura 
arbustiva (Squeo et al., 1990). 

Las especies arbustivas consumidas por el ganado 
caprino pertenecen a los ·grupos funcionales de las 
caducifolias con sistema radicular superficial (e.g., 
Bridgesia incisifolia), superficial suculento (e.g., 
Oxalis gigantea) y dimórfico (e.g., Balbisia 
peduncularis y Flourensia thurifera), y en menor 
medida a las perennifolias con sistema radicular 
superficial (e.g., Ephedra chilensis). En el otro 
extremo, las especies no palatables integran a 
perennifolias y caducifolias con sistema radicular 
dimórfico o profundo. En consecuencia, el sobre 
pastoreo podría resultar en una menor utilizaci6n de 
aguas superficiales. Esta misma tendencia se observa 
en otras comunidades vegetales de zonas áridas. 
Agnew (1997) indica que el sobre pastoreo reduce la 
cobertura de gramíneas, grupo funcional con sistema 
radicular superficial, reduciéndose de esta fonna la 
capacidad de utilizar pequeños pulsos de 

precipltacion. 
En ausencia casi completa de especies arbóreas 

en este sistema, la extracción de leña se concentra 
en arbustos leñosos con madera dura. Entre las 
especies estudiadas más utilizadas para leña se 
encuentran Cordia decandra (caducifolia, 
superficial) y Ephedra chilensis (perennifolia, 
superficial). 

Un plan de manejo y/o restauración debería 
tender a maximizar la utilización de todas' las 
fuentes de agua disponibles para recuperar la 
productividad primaria y la estabilidad del 
sistema. Esto se lograría a través de reforzar los 
grupos funcionales más afectados, y a las especies 
facilitadoras (e.g., que presentan levantamiento 
hidráulico, fijadoras de nitrógeno). Estos planes 
deben considerar además el escenario futuro, que 
incluye aspectos tan disímiles como las tendencias 
climáticas (e.g., disminución de las 
precipitaciones) y cambios socio-culturales (e.g., 
promoción de la crianza intensiva del ganado 
caprino en vez de extensiva). 

INTERACCIONES lNTER ESPECíFICAS 

Para entender la dinámica de una comunidad 
vegetal se requiere profundizar en el conocimiento 
de cada grupo funcional y de sus interacciones. 
Suponemos que las interacciones ecológicas entre 
especies de un mismo grupo funcional definido en 
base al mecanismo de adquición y uso de un 
reCurso limitante (por ejemplo, agua, nutrientes) 
deberían ser más estrechas que entre especies de 
diferente grupo funcional. Sin embargo, 
fenómenos como el levantamiento hidráulico 
podrían resultar en interacciones de facilitación 
entre especies de distintos grupos funcionales. 

La variación inter anual en las precipitaciones, 
una característica intrínseca de los sistemas 
desérticos, establece otra fuente de variación a las 
presiones selectivas que están operando. Briones 
et al. (I998) mostró que la intensidad de la 
competencia ínter específica por agua depende de 
la disponibilidad de agua en el suelo. Especies de 
tres grupos funcionales del Desierto de Chihuahua 
no compiten por agua en años con baja 
precipitación, sin embargo aparecen interacciones 
negativas luego de lluvias intensas (Briones et al. 
1998). 

Un reto adicional al estudio de las interacciones 
entre y dentro de grupos funcionales en los 
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:imb¡tc~ de 1:: :::0 e':a!udón y !:l d:ni.-nic .. de los 
ecosistemas desértico lo imponen las rápidas 
fluctuaciones climáticas en el contexto del cambio 
global. Una pregunta abierta que habría que evaluar 
en términos de composición de especies y 
productividad primaria, es cuáles serán las 
consecuencias anivel comunitario en el largo plazo de 
la disminución paulatina de la precipitación en el 
centro-norte de Chile. 
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Tahla 1.- Reladon pn~ la fuente de 2g'.!2 ut!Ez2d2. y las c2!"2,:terh:tkas de hábito y sistema ~:::H:u!~r cr:. 
14 especies arbustivas del desierto costero del norte-centro de Chile, 30·S. 

Código Especie Hábitot Sistema Fuente de Agua) 
Radicular' 

}u196 /'lov 96 Abr97 }u197 

Bi Bridgesio incisifo/ia O s - A - -
Ce Calliandra chilensis O s - A A -
Cd Cordia decandra O s - A - -
Ee Encelia canescens O (SV) s - A - A 
Ep Ephedra chilensis SV s B1 A A B1 
Hs Heliotropium stenophyllum SV s B B AB B 
Og Oxa/is gigantea D,TF, PF ss - A - -
Ls Lobe/ia po/yphylla O ss - A - -
Bp 1!al~is;a peduncularis O d - A AB -
Ft Flourensia thurifera O d - A - -
Pr Pleocarphus revolutus SV d B B B B 
Se Senna cumingii SV(D) d B B B B 
Hp Haplopappus parvifolius SV p B B B B 
Pe Pmustia cunei(nUa D o - B - A 

I Hábito: D decidua, SV siempre-verde, TF= tallo fotosintético, PF peciolo foliar fotosintético (peciolo 
foliar persiste por un tiempo luego de la caída de la hoja) (según Olivares & Squeo, 1999). 
2 Sistema radicular: s= superficial, ss= superficial suculento, p= profundo, d= dimórfico (ver Fig. 5, según 
de Olivares et al. 1998). 
3 Fuente de Agua: en base al análisis de composición isotópica se diferencian dos estratos: A (superficial) 
y B (profundo). (según Squeo et al., en prepamción). 
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FIG. l. Localización del sitio de estudio, Quebrada El Romeral, norte-centro de Chile. 
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FIG, 2, Precipitación Anual entre 1983 y 1998 en La Serena. Datos aportados por la Dirección General de 
Aeronáutica de Chile, Aeropuerto La Florida, La Serena. 
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FIG. 3. Promedio móvil (30 años) de la pluviometría en La Serena, periodo 1878 y 1998 (modificado de 
Fuenzalida en Soto & Vilo .. 1997). 
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Actividad Vegetativa 
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FIG.4. FeDofase de actividad vegetativa en 14 especies arbustivas durante dos ciclos de crecimiento anual, 
Quebrada Romeral, norte-centro de Chile. Las líneas indican que sobre el 5% (línea punteada), 25% (línea 
continua delgada) 6 50% (línea continua gruesa) de los individuos se encontraban en esta fenofase. Ver los 
códigos de las especies en Tabla 1 (según Olivares & Squeo, 1999). 
Para evaluar si existían grupos de especies con un comportamiento fenológico semejante, se realizó un 
análisis de similitud utilizando el índice de Cotwell & Futuyma (1971): , 

Sjk = }. Y:t.- -Pu- Pa.:-
,-1 

donde P, y p. son la proporción de la fenofase en el tiempo i-esimo para las especies j y k. El dendrograma 
se construyó a partir de la matriz de similitud (Goldsmith et al., 1986). 
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Grupos ftmcionales en arbustos desérticos: SQUEO, F.A., ET AL 

FlG. 5. Arquitecturas radiculares que presentan las especies arbustivas estudiadas en Quebrada El 
Romeral, norte-centro de Chile (según Olivares et al,. 1998). Arquitecturas radiculares superficial 
(Ence/ia canescens), superficial suculenta (Oxalis giganlea), dimórfica: (Senna cumingil) y profunda: 
(Haplopappus parvifolius). 

15 



IlIustrated Handbook· for .. . . ' 
. -". . 

SustQinable ~iarvest 
i" :Semi -wild PC~.pulations 
·····'-of -Harpagophytum 

procurnbÉ~ns . 
ahd 

Preparation of . Ge)od Quality 

Guideline on the commercial collection of the medicinal plant 
Harpagophytum procuinbens frorn the environment, 

GHP / GCoIP 
Good Harvesting/Collecting Practice for Education of Diggers, 

Traders, Exporters and Nature CCl!nservation Authorities 

Prepared by 
Dr. E.Sehneider, Salus-Haus 

for !he 
KALAHARI HARPAGOPHYTUM PROJECT 

Teufelskralle - Devll"s Claw - Grappl.' Plan! - Sengaparlle 
Conservatlon by Cultiva!ion and 

Suslalnable Harves! In Semi-wlld Population 

Farm Avon!uur, Gert Olivier, Kuruman, SA 
Firmenkonsortlum Salus - Bloforee - Pareeval 

Unlversi!¡¡! Müns!er - University DlJrban-Westvllle 
GTZ 

2nd Edition July 2000 



Guidellne on the commercial collection of the medicinal piant Harpagophytum procumbens from 
¡he environmenl, GHP i Geoip, ';;ooci Harvesting/Collecting Practlce for Educatlon of Diggers, 
Traders, Exporters and Natura Conservatlon Aulhorllles 

Table of Contents 

Preface 

Handbook Part 1: Text of the Guideline 

• Description of the digging I collecting area 
• Exact range definition 
• Research in population dynamics to avoid OV'3r exploitation 

Handbook Part 3: Harvesting/Digging/ColJectin!~ Procedure 

• Harvesting/Digging/Collecting Procedure 
• How to Avoid Adulterants: 

• Adulterants specific for Namibia 
• Adulterants specific for the Kalahari in South Africa 

Handbook Part 4: Prepearation of Fresh Plant Material 

• Washing 
• Slicing 

Handbook Part 5 : Drying 

Handbook Part 6: Packaging & Storage 

• Clean bags. 
• Selecting and weighing 
• Sifting and cleaning 
• Storage room 



i . 
, ' ~,'. ' 

. 
'\ 

-> " 

PRODUCTOS FORESTAL NO 
MADEREROS 

13 

EVALUACiÓN DE lOS 
RECURSOS DE 

'. 'PRODUCTOS 
FORESTALES N() 

MADEREROS 

Experiencia y principios 
biométricos 

I~I:~ Au,. ... ;:ulturo . • ~LA.n" ... O" 

. Unlted 
L,::N:.: • .::tI::;on:::o=------J 

t, r-' .. .... . 
¡ ~;. ' 
, ~'~' . 

. ::.: ,.' -' - .~ 

'. 

.. i 



PRODUCTOS FORESTAL NO 
MADEREROS 

13 
EVALUACiÓN DE LOS 

RECURSOS DE 
PRODUCT()S 

·FORESTALES NO 
MADERER()S 

Experiencia y priincipios 
biométricos 

Jennifer LG. Wc.ng 
School of Agricultural and Foresl Sciences, 

University of Wales, Bangor, Gwynedd, UK 

Kirstl Thornber 
L TS International, Pentlands Science Park, 

Bush loan, Penicuik, Edinburgh, Scotland, UK 

Nell Baker 
Tropical Forest Resource Group, 

South Parks Road, Oxford, UK 

FOOO ANO AGRICUL TURE ORGANIZATION OF THE UNITEO NATIONS 
Rome, 2001 



índice 
Prólogo ....................................................................................................... ¡ii 
Agradecimientos ......................................................... o, •• o ................ " ........... v 
lndice .................................................. ....................................................... vii 
Siglas ......................................................................................................... xii 
Glosario .. _, ...................................................... ". o,' •••••••••• " •••••• o ••••••••••••••••• xiii 
Resumen ................................................................................................. .. xvii 

SECCIÓN 1 INTRODUCCIÓN .......................................................................... 1 

1.1 OBJETIVOS DE ESTE DOCUMENTO ....•..............•........................................... 2 
1.2 ¿QUÉ ES UN PFNM? .................................................................................. 2 

Sistemas de clasificación de los PFNM .................................. ....................... 2 
Definiciones .... ............................................................................................. 3 

1.3 ANTECEDENTES ......................................................................................... 3 
1.4 ENFOQUE, ALCANCE Y LIMITACIONES ......................................................... 4 

H~toria yJuntJam!!ntf? de ,esta pu.blicación ............................. ....................... 4 
Alcance y limitaciones ........................................................... ....................... 5 
Guía orientativa del documento ............................................. ....................... 7 

SECCIÓN 2 EL PAPEL DE LA BIOMETRÍA EN LA EVALUACIÓN DE 

LOS RECURSOS DE PFNM .............................................................................. 9 
2.1 EL PAPEL DE LA EVALUACIÓN DE LOS RECURSOS EN EL APROVECHAMIENTO 

SOSTENIBLE DE LOS PFNM ............................................................................... 10 
2.2 ¿PORQUÉ ES NECESARIA LA INFORMACIÓN CUANTITATIVA DE LOS 
RECURSOS? ...................................................................................................... 11 

Necesidades locales ..... .............................................................................. 12 
Politica nacional y planificación estratégica .............................................. 12 
Criterios e indicadores ... ............................................................................ 13 
Certificación ..................................................................... ......................... 14 
Seguimiento de las especies amenazadas .................................................... 14 

2.3 ¿QUÉ SE NECESITA PARA QUE UN ESTUDIO SEA BIOMÉTRICAMENTE 
CORRECTO? ..................................................................................................... 15 

Objetividad ....................................................... , ........................................ J 6 
Número de parcelas .. ................................................................................. 17 
Independencia de las observaciones ........................................................... 17 

2.4 ¿CuÁL ES LA BONDAD DE LOS MÉTODOS EXISTENTES? .............................. 17 
Redacción de los protocolos .................. : .................................................... 17 
Objetividad de los diseños de muestreo ....................................................... 18 
Número de parcelas .................................................................. oo ............... 19 
Independencia de las parcelas ............ ........................................................ 19 
Valor biométrico de los estudios analizados ............................................... 19 

2.5 ¿ES SIEMPRE NECESARIA LA BIOMETRfA? ................................................. 21 
¿Cuándo es aplicable la biometria? ...................................... ..................... 21 

SECCIÓN 3 ESTUDIOS CUANTITATIVOS DE LOS PFNM ........................ 2S 
3.1 DETERMINACIÓN DE LA CANTIDAD EXISTENTE DE UN RECURSO ................. 26 

Muchos diseños y una sola estructura .................................... ..................... 26 
Inventario de una sola especie de recursos ................................................. 27 
Inventario de varias especies de recursos ................................................... 28 
Inclusión de los PFNM en inventarios para otros fines ............................... 29 
Obtención de datos sobre PFNM a partir de las series de datas existentes en 
inventarios madereros ................................................................................ 32 
Desa"o//o de métodos específicos para PFNM: algunos ejemplos ............... 32 

3.2 DETERMINACIÓN DEL RENDIMIENTO DE UN RECURSO ................................. 36 
Medición del rendimiento ........................................................................... 36 
Medición del producto ........................................................... ..................... 36 
Elección del plan de muestreo .................................................................... 37 
Cálculo de estimaciones del rendimiento total ....................... ..................... 39 

Evaluación de los recursos fores/ales no madereros: Experiencia y principios biomé/rlcos 



viii 

3.3 MEDICiÓN DE LAS TASAS DE CRECIMIFNTO y PP.lJDL'CC!ON •••.•••.•.••....••••..•• 42 

Uso de parcelas permanentes de 'tluestreo ................................................... 42 
Comparación de sitios aprovechc¡dos y no aprovechados ............................. 43 
Aprovechamientos experimentaler ............................................................... 44 
Medición de plantas individuales en van'as ocasiones .................................. 45 

3.4 DETERMINACIÓN DE LOS NIVELES DE APROVECHAMIENTO SOSTENIBLE .•.•.. 46 
Definición de "sostenibi/idad" ................................................................... 46 
La soslenibilidad y/os PFNM ..... ................................................................ 46 
Evaluación de la proximidad de J,!lUl especie a su explotación excesiva ........ 47 
Co"ección de los niveles de aprovechamiento cuando parece que no son 
sostenibles ................................................................................................. 48 
Utilización de modelos para preliecir los rendi-mientosfuturos de las plantas 
.................................................................................................................. 5/ 
Modelos para evaluar la sostenibilidad de la caza ....................................... 53 

3.5 SEGlIlMIENTO DEL ÉXITO DE US ACTIVIDADES DE ORDENACIÓN ............... 55 
Observación del contenido del bosque después del aprovechamiento .......... ' 56 
Medición de lo que se ha aprovechado ........................................................ 56 
Participación local en el seguimiento .......................................................... 58 

3.6 MÉTODOS PARTlCIPATlVOS ...................................................................... 59 
Participación de la población local ............................................................. 59 
Uso y valor de los conocimientos locales ...................... ............................... 60 
Combinación de los conocimientos locales y los científicos .......................... 61 
Papel de la parh'cipación en el inventario de PFNM .................................... 63 

SECCIÓN 4 CONTRlBUCIÓN DE OTROS MÉTODOS PARA LA 
. EVALUACIÓN DE RECURSOS DE: PFNM ... : ................................................ 65 

4.1 INVENTARIO DE LA BIODlVERSIDAD .......................................................... 66 
4.2 TÉCNICAS DE CIENCIAS SOCIALES ............................................................. 66 

Métodos de recogida de datos de las ciencias sociales ................................. 67 
4.3 CONSIDERACIÓN DE LOS PFNM DESDE EL PUNTO DE VISTA CULTURAL ...... 67 
4.4 ETNOBOTÁNlCA ....................................................................................... 69 

Inventario etnobotánico .............. ................................................................ 69 
La etnobotánica cuantitativa y el inventario de PFNM ................................. 69 

MÉTODOS ECONÓMICOS ................................................................................... 71 

SECCIÓN 5 DISEÑO DE UN INVENTARlO BIOMÉTRlCO PARA LOS 
PFNM ....................................................................................................... 72 

5.1 DECISIÓN SOBRE LA IMPORTANCIA DE LA BIOMETRlA ................................ 73 
Métodos/ormales vs informales .. ................................................................ 73 
Selección de métodos apropiados ........... ..................................................... 73 
¿Qué contiene un "buen" diseño) ............................................................... 76 
Método consultivo ...................... ................................................................ 76 
Modelo lineal de decisiones ........ ................................................................ 76 
Sistemas ..................................... ................................................................ 78 
Compromisos necesan'os al centrarse en los PFNM ..................................... 78 

5.2 SISTEMA DE APOYO PARA DECIDIR SOBRE EL D1SEJ<O DE UN INVENTARIO .... 79 
Reducción de las opciones de diseño .......... ................................................. 79 
Elección del diseño de muestreo . ................................................................ 81 
Elección de una distribución adet':uada de las parcelas de muestreo ............ 83 
Decisión sobre lalorma de medir el producto .............................................. 85 
Decisión sobre el número de parcelas que se necesitan ................................ 87 
Manipulación, análisis, interpretación y presentación de los datos .............. 88 

5.3 TEMAS DE INVESTIGACIÓN ....................................................................... 90 
Dijüsión de conocimientos sobre biometria .......... ........................................ 91 
Desa"ol/o de métodos nuevos .... ................................................................ 92 
Uso de los conocimientos locales ................................................................ 92 

SECCIÓN 6 BIBLIOGRAFIA .......................................................................... 93 
6.1 REFERENCIAS .......................................................................................... 94 

Evaluación de los recursos foresta/es no madereros: Experiencia y principios biométn'cos 



Ix 

6.2 LECTURA ADICIONAL .•...........•................................................................ 1 02 
6.3 BIBLlOGRAFIA SUPLEMENTARIA.................. . .................................. !Q5 

SECCIÓN 7 ANEXOS ...................................................................................... 108 
Anexo 1. Clasificación de los PFNM. Ejemplos de métodos utilizodos ......... 109 
Anexo 2. Aclaración sobre parcelas y subparcelas ................. .................... 114 
Anexo 3. Ejemplo de los resultados de un inventario de PFNM ................... 1 15 
Anexo 4. Algunos métodos de muestreo utilizados actualmente y otros métodos 
recientes ....................................... " .......................................................... 117 
Anexo 5. 1nstituciones y páginas Web de utilidad ....................................... 123 

Evaluación de Jos recursos forestales no madereros: Experiencia y principios bioméfricos 

Marcela Gonzalez E
Rectángulo



x 

Cuadros 
Cuadro 1: Número de estudios examinados por formas de vida .................. 6 
Cuadro 2: Representación en el examen de tipos de recursos vegetales y 

partes vegetales de los PFNM ............................................................ 6 
Cuadro 3: Usos de la información procedente de las evaluaciones de 

recursos ............................................................................................ 12 
Cuadro 4: Diseños de muestreo de PFNM en los estudios analizados ...... 18 
Cuadro 5: Cualidades biométricas de los estudios examinados ................. 20 
Cuadro 6: Resumen de los principales fallos de la evaluación de recursos 

PFNM para estudios de valoración .................................................... 23 
Cuadro 7: Diseños de inventarios utilizados para estudios de un solo 

recurso .............................................................................................. 28 
Cuadro 8: Ejemplos de técnicas utilizadas para la cuantificación del 

rendimiento del producto ................................................................... 37 
Cuadro 9: Resumen de métodos allernativos para el cálculo del rendimiento 

total .................................................................................................. 40 
Cuadro 10: Estudios de productividad realizados en sitios de estudio 

. emp'arejados ..................................................................................... 44 
Cuadro 11: Criterios empleados en la evaluación rápida de la vulnerabilidad 

......................................................................................................... 48 
Cuadro 12: Grados de participación - desde la cooptación a la acción 

colectiva ........................................................................................... 59 
Cuadro 13: Ejemplos de áreas de conocimiento local y su posible uso en el 

inventario de PFNM .......................................................................... 61 
. Cuadro 14: Correspondencia entre nombres populares y científicos ., ....... 62 
Cuadro 15: Métodos de investigación del comportamiento dirigidos desde el 

exterior ............................................................................................. 68 
Cuadro 16: Cambio de métodos en la etnobotánica .................................. 69 
Cuadro 17: Métodos para cuantificar los valores de uso de las especies ... 70 
Cuadro 18: Objetivos y necesidad de rigor biométrico ............................... 75 
Cuadro 19: Modelo de decisiones para la evaluación del rigor biométrico 

requerido en el diseño del invE!Otario ................................................. 78 
Cuadro 20: Integración de estudios vs optimización de métodos ............... 79 
Cuadro 21: Esquema para el diseñ,) de un inventario de PFNM ................ 81 
Cuadro 22: Ajuste del diseño de muestreo a las caracteristicas de la 

población elegida .............................................................................. 82 
Cuadro 23: Configuraciones de parcelas que podrian emplearse para los 

PFNM ............................................................................................... 84 
Cuadro 24: Ejemplo de pOSibles protocolos de enumeración para la 

evaluación de recursos de PFI\IM ...................................................... 86 
Cuadro 25: Resumen de temas identificados de investigación .................. 91 

Figuras 
Figura 1: Diagrama de una estrategia básica para la ordenación de PFNM 

basada en el rendimiento sost"nido .................................................. 10 
l'igura 2: Precisión y exactitud de un estudio biométrico ........................... 16 
Figura 3: Estructura básica de un diseño de inventario cuantitativo ........... 26 
Figura 4: Diagrama de la estrategia básica para establecer el 

aprovechamiento sostenible d,~ recursos vegetales de PFNM ........... 50 
Figura 5: Tipologla de diseños de muestreo .............................................. 81 

Recuadros 
Recuadro 1: Cálculo de los errores de muestreo ....................................... 15 
Recuadro 2: Desarrollo de la distribución de parcelas y de técnicas de 

medición para un inventario do rotén ................................................. 34 

______ g __ ,_.q.~. ___ ~.N_ .. · ... _____ • _______ ....... f:_~ 
Evaluación de los recursos foresta/es no madereros: Experiencia y principios bJométricos 



Recuadro 3: Protocolos de parcelas permanentes de muestrllo (PPM) 
IItiliz~ .. :las ::,era!e producción ce f:"uto~ ............................. " ................ 43 

Recuadro 4: Utilización de parcelas permanentes de muestreo (PPM) para 
palmeras en México ..................................... : .................................... 43 

Recuadro 5: Método de corrección de los aprovechamientos para evaluar el 
rendimiento sostenible de los árboles ................................................ 49 

Recuadro 6: Ejemplo de un modelo matricial como medio de trabajo ........ 52 
Recuadro 7: Método de evaluación de la sostenibilidad ............................. 54 
Recuadro B: Metodologia formal para relacionar y analizar in"ormación 

formal e informal ................................................................................ 63 
Recuadro 9: La población local y la evolución del conocimiento: algunos 

ejemplos ............................................................................................ 63 
Recuadro 10: ¿Cuáles son los métodos apropiados: algunos ejemplos con 

éxito? ................................................................................................ 64 
Recuadro 11: Método consultivo formal para el proceso de planificación del 

estudio .............................................................................................. 77 
Recuadro 12: Relación entre el error de muestreo y el número de parcelas 

utilizadas ........................................................................................... 87 
Recuadro 13:' Ejemplo de un métoélo para calcular el número óptimo de 

parcelas ............................................................................................ 88 

Estudios de casos 
Estudio de caso 1: Determinación de cupos para el aprovechamiento de la 

corteza de Prunus del Monte Camerún ........................................ , .... 24 
Estudio de caso 2: Los PFNM en el inventario forestal nacioral de Filipinas 

......................................................................................................... 30 
Estudio de caso 3: Los PFNM en el inventario forestal nacional de Ghana 31 
Estudio de caso 4: Utilización de inventarios existentes ............................. 32 
Estudio de caso 5: Elaboración de protocolos para el seguimiento de las 

setas ................................................................................................. 35 
Estudio de caso 6: Elaboración de una tabla de biomasas para la 

corteza de arbustos en Nepal ............................................................ 38 
Estudio de caso 7: Evaluación del potenCial de productos de caña en la isla 

de Barateng, India ............................................................................. 38 
Estudio de caso 8: Protocolo de enumeración de bambú en e,tapas 

mú~iples en la India ........................................................................... 39 
Estudio de caso 9: Inventario y sistema de previsión de rendimientos de 

bayas silvestres en Finlandia ........... , ................................................. 41 
Estudio de caso 10: Estudio del impacto de los aprovechami"ntos ............ 44 
Estudio de caso 11: Hojas de palmera de África meridional.. ..................... 45 
Estudio de caso 12: Seguimiento de los aprovechamientos el1 un Parque 

Nacional de Uganda .......................................................................... 57 
Estudio de caso 13: Influencia de los factores socioeconómicos ................ 58 
Estudio de caso 14: Utilización de los conocimientos locales para el diseño y 

ejecución de un inventario del tejo del Pacifico en 
la Columbia Británica ......................................................................... 60 

Evaluación de los recursos forestales no madereros: Experiencia y principios biométricos 

xi 



Report of a Working Group on Medicinal and Aromatic Plants 

First meeting -12-14 September 2002 - Gozd Martuljek, Slovenia 

D. Barléevlé, J. Bernálh, L. Magglonl and E. L1pman, compllers 

Marcela Gonzalez E
Rectángulo



ii WORKING GROUP ON MEDICINAL AND AROMATIC PLANTS: FIRST MEETING 

The Inlemational Planl Genetic ResoUIces Institule (IPGRII is an independenl inl~mational sáentific 
ü!odJUL.diiul1 mar seeks to advance the conservanon and use ot plant genetic diversity far the well-being of 
presenl and future generations. It is one of 15 Future Harvesl Centres supported by Ihe Consultative 
Group on Inlemational Agricultural Research (CGIAR), an association of public and private members 
who support efforts lo mobilize cutting-edge science lo reduce hunger and poverty, improve human 
nulrition and heallh, and protecl Ihe environment. IPGRI has its headquarters in Maccarese, near Rome, 
ltaly, wilh ofEices in more Ihan 20 olher counlrles worldwide. The Institute operales through three 
progranunes: (1) Ihe Planl Genetic Resources Progranune, (2) Ihe CGIAR Genetic Resources Support 
Progranune and (3) Ihe Intemational Nelwork for Ihe Improvernenl of Banana and Planlain (INIBAP). 

The inlemalionalstatusofIPGRIisconferredunderanEstablishmentAgreemenlwhich.by 
January 2003, had been signed by Ihe Govemmenls of Algeria, Australia, Belgium, Benin, Bolivia, 
Brazil, Burkina Faso, Cameroon, Chile, China, Congo, Costa Rica, Cole d'lvoire, Cyprus, Czech 
Republic, Denmark, Ecuador, Egypl, Greece, Guinea, Hun¡¡ary, India, Indonesia, Iran, Israel, Italy, 
Jordan, Kenya, Malaysia, Mauritania, Morocco, Norway, Pakislan, Panama, Peru, Poland, Portugal, 
Romania, Russia, Senegal, Slovakia, Sudan, Switzerland, Syria, Tunisia, Turkey, Uganda and Ukraine. 

Financia! support fur IPGRI's research is provided by mon, !han 150 donors, including govemments, 
privale.foundations and intemational organizations. For details of donors and research activities please 
see IPGRI's Annual Reports, which are available in prinled form on requesl from ipgri­
publications@Cgiar.orgorfromIPGRI'sWeb site (www.ipgri.q~ar.org). 

The European Cooperative Programme for Crop Gendic Resourees Nelworks (ECPIGR) is a 
collaborative programme including most European countries aimed at facilitating the long-term 
conseIVation and the increased utilization of plant genetic: resources in Europe. The Prograrnme, 
which is entirely financed by Ihe member counlries and coordinated by IPGRI, is overseen by a 
Steering Committee composed of National Coordinators nominaled by tbe participating counlries and 
a number of relevant intemational bodies. The Prograrnme opera tes through ten I1etworks in which 
activities are carried out through a number of permanent \\oorking groups or through ad hac actions. 
The ECP /GR nelworks deal wilh either groups of crops (cereals, forages, vegelables, grain leguroes, 
fruit, minor crops, industrial craps and potato) or general themes related to plant genetic resources 
(documentation and information, in situ and on-farm conservation, inter-regional cooperation). 
Members of Ihe working groups and otber scientisls from participating countries carry out an agreed 
workplan with their own resources as inputs in kind to the Programme. 

The geographical designations employed and Ihe presenlation of malerial in this publication do not 
imply Ihe expression of any opinion whatsoever on Ihe par! o, IPGRI or Ihe CGIAR conceming Ihe legal 
status oE any country, territory, dty or area or its authorities, 01' conceming the delimitation of its frontiers 
or boundaries. Similarly, Ihe lexts and laxonomic definitions in tbese proceedings reflecl Ihe views of Ihe 
respective aulhors and nol necessarily Ihose of Ihe compilers or Iheir institutions. 

Mention of a proprielary name does nol constitute endors<""enl of Ihe product and is given onIy for 
information. 

Citation: 
Barieevic, D., J. Bemálh, L Maggioni and E. l.iprnan, compilers. 2004. Report of a Working Group on 
Medicinal and Aromatic Plants. FlISt meeting, 12-14 September 2002, Cozd Martuljek, Slovenia. 
Intemational Planl Genetic Resources Institute, Rome, ¡!aly. 

ISBN 92-9043-633-6 

IPGRI 
Via dei Tre Denari 472/a 
00057 Maccarese, Rome, ltaly 

© Inlemational Planl Genetic Resources Institule, 2004 



CONTENTS iii 

CONTENTS 

PART l. SUMMARY REPORT OF THE MEETING 1 
Introduction 1 

Opening of the meeting I Welcome addresses 1 
Adoption of the agenda and selectlon of the Cháirperson for the meeting 3 

Presentations 3 
Conservation of medicinal and aromatic plants (MJIPs) - needs and strategy 3 
Country reports 6 
Documentalion and databases 6 
Methodological approaches in MAP conservation and evaluatlon 7 

Discussion and recommendations 8 
Conclusion 11 

PART 11. PRESENTED PAPERS 13 
General papers 14 

Conservation str.ategies for medicinal and aromalic: plants . 14 
Peter Skoberne 

Sustainable use of medicinal and aromalic plants in Europe 19 
Susanne F. Schmitt and Susanne Honnef 

The origin of medicinal plants in Central Europe - un ecological approach 21 
Ernst Schneider 

Country reports 25 
Medicinal and aromatlc plants in Austria 25 

Wo1fgang Kainz 
Medicinal and aromatic plant diversily in Bulgaria -- protection, collectlon, study, 

use and conservatlon 27 
Kana Varbanova 

Legal protection, conservalion and cullivatlon of medicinal and aromalic plants 
in Croatla 34 
Zlatko ~atovié 

Genetic resources of medicinal and aromalic plant.s in Cyprus wilh emphasls on the 
seleclion, evalualion and management of Orlga"um dublum 39 
Demetrios Droushiotis and Athena Delia 

Current status of the colleclion of aromatlc, cullna.)' and medicinal plants in the 
Czech Gene Bank in Olomouc 42 
Karel Du~ek 

Medicinal and aromatlc plants in Estonia 44 
Ulve Pih/ik 

Perspectives and achievements in genelic conservalion of medicinal and aromalic 
plants in Hungary 46 
Jenó Bernáth and Éva Németh 

Medicinal and aromatlc plants in the Israell Gene Bank (1GB) 57 
Eli Putievsky 

Conservation of medicinal and aromallc plants in ltaly 63 
Carla Vender and Pietro Fusani 

Medicinal and aromatlc plants in Latvia 70 
leva Zukauska 



iv WORKING GROUP ON MEDICINAL ANO AROMATIe: PLANTS: FIR.ST MEETING 

Conservatlon 01 medicinal and aromalic plants In L.lthuanla 73 
!o!it~ R1ut!!§iene 

Status 01 medicinal and aromalic plants In the Rep ublic 01 Macedonia F. Y.R. 82 
Gjoshe Stejkov and Svetlana Kulevanova 

Status 01 medicinal and aromatic plants In Malta 85 
Everaldo Attard 

Medicinal and aromatlc planls In the Nordlc Count,.les 88 
Katarina Wedelsbiick Bladh 

Medicinal and aromatlc plants in Finland 91 
Bertalan Galambosi 

The status 01 medicinal and aromalic plants In Polnnd 96 
Zenon W~glarz and Anna Geszprych 

Medicinal and aromatlc plants In Portugal- a survny 106 
Rena Martins Farias 

Status 01 the Romanlan medicinal and aromalic plElnt col/eclion 109 
Danela Murariu, Silvia Strajeru, Constantin Milica and Ste/uta Radu 

Conservatlon ol·medlclnal and aromatlc plant genE,tlc resources In Slovenia 114 
Dea Bariéevié, Alenka Zupanéié, Anita Zeleznik-Ku§ar and ¡anko Rode 

Current status 01 medicinal and aromatlc plants In Spaln 118 
Roser Cristóbal Caball, Aslrid van Ginkel and Federico Vare/a 

Actlvltles on medicinal and aromatic plants at the Ilegean Agricultural Research 
Instllute 121 
Ali Osman Sari and Bilgin Oguz 

Medicinal and aromatlc plant productlon In the Unlted Kingdom 128 
Rosemary Cole 

Genetlc resources 01 medicinal and aromatlc planto 01 Yugoslavia - current sltuation 
and lurther prospects 130 

Zora Dajié .• 

Documentation and databases 143 
The Central Database 01 Ihe Slovene Plant Gene Bllnk 143 

Vladimir Meglié 

Research 146 
Molecular lools lor determlning genetlc varlablllty 146 

Branka ¡avornik 
Genelic variablllty 01 natlve populations 01 oregano In Slovenla 147 

¡elka Su§tar-Vozlié 

APPENDICES 151 
Appendix l. List of prlorlty species/genera 151 
Appendix 1/. Abbreviations and acronyms 152 
Appendix 111. Agenda 154 
Appendix IV. Llst of participants 156 

INDEX OF AUTHORS 161 



IJIJ/J l.. f) Jí)1) . 
f f! ledicinal I~ {anl MEDICINAL 

PLANT 

SPECIALlST 

GROUP 

Volume 12 

IUCN 
Newsletter ofthe Medicinal Plant Specialist Group 

of the IVeN Species Survival Commission 

lb. World tar.mbDII UrnOll 
Chaired by Danna J. Leaman 

Chair's note .............................. 2 

Resolución de la reunión satélite del Grupo de 
Especialistas de Planias Medicinales (MPSG) 
de la Unión Mundial para la Naturaleza 
(UICN) ............................... 3 

Resolución de la mesa redonda sobre directrices 
mundiales de conservacion y uso sostenible 
de plantas medicinales .... : ............... 3 

Botanic Gardens: Using biodiversity lo improve 
human well-being - Keny Way/en . .......... 4 

Progress on the Intemational Standard for Sus­
tainable Wild Collection . of Medicinal and 
Aromatic Plants (ISSC-MAP) - Susanne 
Hanne/. Danna Leaman, Bril/a Pii/zo/d & 
Uwe Schippmann ........................ 8 

Supplier audit in MAP collection and cultivation: 
Buyer perspective in Germany - Erns/ 
Schneider ............................. 12 

Towards a sustainable management of medicinal 
and aromatic plants: The case of the Agro­
artesanal Association of Producers of Dried 

Medicinal Plants of Ecuador - AAPPSME -

María Argiiella & Zorni/za Aguilar ......... 17 

Regional File 

The status of exudate species in lran and existing 
challenges in their sustainable utilization -
F. NadJaji. A. Kaacheki & A. Ghasemi Arian . . 22 

AlJeviating povel1y, in Afghanistan through sus­
tainable resource management and marketing 

ISSN 1430-95X 

of medicinal and aromatic plants - Ber/-Jan 
Ol/ens, K/alls Diirbeck & Geerlje O/len ..... 28 

Prioritisation of medicinal plants for conservation 
through threat assessment in Madhya Pradesh, 
India. A paradigm shift from prescription to 
practice - G A. Kinha/, D.K. Ved & B.MS. 
Ra/hare . .............................. 31 

Medicinal plants of the Canary Islands - David 
Bramwell ............................. 36 

Taxon File 

Conservation strategies for Commiphora ln'ghtii. 
An important medicinal plant species -
Vinee/ Sani & PL. Swarnkar .............. 40 

Padaphyllum hexandrum and its conservation 
status in India - Niranjan Chandra Shah .... 42 

Nepe/a bina/udensis, a highly endangered medi-
cinal plant of Iran - Farsad NadJafi ........ 47 

Conferences and Meetings 

Coming up - Na/alie Hojbauer . .............. 48 

CITES News - Uwe Schippmann ............. 49 

Lista de especies, nomenclatura y distribución en 
el genero GlIaiacum - Po/ricia Davila Aranda 
& Uwe Schippmann ..................... 50 

Notices of Publication ... : ................. 51 

List of Members .......................... 53 

Marcela Gonzalez E
Rectángulo

Marcela Gonzalez E
Rectángulo



Zeitschrift für 

Phvtotherapie Inhalt Heft 2/06 
J • 

Iberís amara, die Bittere 
Schleifenblume. 
Geschichte der arzneilichen 
Verwendung und Ikonographie 
Ernst Schneider 

Arzneipflanzen und Gesundheits· 
markt - Trends und Perspektiven 
Hans-Peter Hanssen, Angellka Koch. 

Rita Richter 

I(finische Forschung al<tuell 

Johanniskraut und die ,Pille, 

58 

68 

VolkerSchulz 73 

Birkenkork·Extrakt zur Behandlung 
aktinischer Keratosen 
Volker Schulz 74 

Sagepalmenfrüchte-Extrakt bei 
benigner Prostatahyperplasie (BPH) 
Volker Schulz 75 

Titelbild: 

Iberis amaro lo - Blütenstande mit Frlichten 
Foto: Beat Ernst, Base! 
DIese Selte oben: Roland Spohn 

Portdit einer Arzneipflanze: Roland Spohn 

Kasuistil< 

Rheumatische 
Erkrankungen 
Chronisch-entzündliche Erkrankungen 

des Stütz- und Bewegungsapparates sind 
sehroufwendig in Diognose und Thero­
pie. fintritt und Ver/ouf der Beschwerden 

sind hOupg unvorhersehbor. Wos die klas- . 

sischen Naturheilverfohren leisten, zeigt 

der Proxisteil- mil Schwerpunkt Phyto­
theropie. RelotlV neu 1st hier die Cabe van 

Weihrouchproporoten. 

Vorgestellt 
Weihrauch bei rheumatischen 

Kongresse I Kurse 

83 

85 

86 

89 

95 

97 

Erkrankungen: 
Behandlung einer Patientin mit Neues aus der Industrie 
chronischer Polyarthritis 
Rainer Brenke 77 Kongressbericht 

Behandlungsprobleme Infos 

Phytotherapie bei Erkrankungen Buchtipps 
des Bewegungsapparates 
Karin Kraft 80 

Mandragora 

Reinhard liersch 

V/ele Geschichten und Mythen ranken sich um die Alrau­

ne, Totsochlrch geMrt sie zu den o/testen und ku/tumis­
torisch bedeutenden Arznerpflonzen: sie ¡st bereits ¡m 
Popyrus Ebers (ca. 1550 v. Chr.)erwdhnt. Ihrewirlcsam­
keitsbestimmenden Inho/tstoffe, einige Tropanolka/oide, 

sind heute JO remer Form verfügbor, so doss sich die 

Bedeutung de, Drogt out den 8ereich der Homooporhje 
reduziert hot. 

98 

lnhall Zeitschrift mr Phytotherapoe 2006: 27; 57. i 57 



Anexo 7: 

Material taller 

"Assessing the sustainable yield in medicinal and aromatic plant collection" 

Marcela Gonzalez E
Rectángulo



100Jahre 
Ql Bundesaml Nal~r.schutz ... C' H.lurscl1ul:z I 015 ;:,raatSaurgaoe 
EItf DO jil,.liIlIlUtn¡lid 

Assessing the Sustainable Yield in 
Medicinal and Aromatic Plant Collection 

International Academy for Nature Conservation, 
Isle of Vilm, Germany 

14 -17 September 2006 

ABSTRACTS 

Marcela Gonzalez E
Rectángulo



"Assessing the Sustainable Yield in MAP Collection" Vilm Sep 2006 Abstracts 

Tille photo: Marianne Strohbach measuring Harpagophytum procumbens 
growths rates on perrnanent plots near Gobabis. Namibia. 

ii 

Marcela Gonzalez E
Rectángulo



"Assessing the Sustainable Yield in MAP Collection" Vilm Sep 2006 Abstracts 

Resource assessment: An Introductlon 

Dagmar lange What makes medicinal and aromatic plants special ? 1 

Inventory and monltorlng methods as Inf~rmatlon base for resouree assessment 

Jenni/er Wong Resource assessment methods lor MAPs: Designing sound 2 
inventaries . 

Christoph Klelnn Forest inventaries: Principies, experiences and lessons lar NWFP 4 
inventories 

Indlglneous know/edge as Informatlon base for resource assessment . . ' . , 

Anna lawrence Participatory science: Community experiments as a reliable 5 
, - - . - . jn/orm~tion base lar sustainable harvesting 

Giridhar Kinhal Participatory resource estimation 01 medicinal plants: A case study 6 
lrom India 

When do we conslder an Impact of harves~.('etr/mental for the populatlon? 
" 

Tamara Ticktin 
Ecological implications 01 collecting MAPs on population, community 7 
and ecosystem level 

How much impact on plant populations is tolerable? - An approach to 8 
Ulrich Sukopp determine thresholds lor significant detrimental impacts in the context 

01 the ISSC-MAP 

HorstTremp Balancing statistical reliability and cost efficiency in resource 10 
assessment 

, , 
Case studles 

Ninmal K. Bhattaral Community management 01 medicinal plants in Nepal: Practices and 10 
trends towards suslainability 

Jim Chamberlaln 
Sustainable harvest 01 Actaea racemosa (Syn.: Gimicifuga racemosa) 11 
Irom Appalachian lorests 

Roser Cristobal 
Gollecting Arctostaphylos uva-ursi, Gentiana lutea and Thymus in 12 
Northern Spain 

Ghristoph Kleinn, Compiling a handbook on NWFP inventories: A project 01 FAO's 13 
Jennifer Wong Forestry Department 

David Newton 
A preliminary assessment 01 the harvest Impact on Pe/argonium 14 
sidoides in South A/rica and lesotho 

Horatiu E. Popa Resource assessment methods far Ihe sustainable collection 01 Arnica 16 
flowers in the Apuseni mountalns in Romania 

Slavcho Savev 
Determining the potential production area (PPA) and effective 18 
productivityarea (EPA) 01 medicinal plant resources in Bulgaria 

Marianne Strohbach 
Resource assessment methods lor suslainable collectlon 01 Devi!'s 19 
Giaw (Harpagophytum procumb6.1s) in Namibia 

Maximilian Welgend Resource assessment methods lar suslalnable collection 01 Ratanhia 20 
(Krameria lappacea) in Peru 

Maximilian Welgend Importance 01 laxonomic accuracy In resource assessment 21 

Leonid N.Zayko Resource assessments in Russia Ior more than 75 years: Methods, 22 
practice and experiences 

iii 



"Assessing Ihe Suslainable Yield in MAP Colleclion" Vilm Sep 2006 - Abstracts 

iv 

Marcela Gonzalez E
Rectángulo



"Assessing the Sustainable Yield in MAP Collection" Vilm Sep 2006 Abstracts 

What makes a medicinal and aromatic plants special? 

DAGMAR LANGE 1 

A starting point: the term MAP 

Assessing the sustainable yield in medicinal and aromatic plant collection - thus the title 01 
this expert workshop. To get a common ground lor discussions, an elementary need is at 
the beginning to define the subject. Two questions arise: What is a medicinal and aromatic 
plant (MAP) and lurther what makes a MAP special? living without plants - un imaginable! 
Since time immemorial, people have used ptants aboye all lor lood, construction, shelter, 
tools, luel, and 01 course forhealth care and cosmetic purposes. "Medicinal" and "aromatic" 
are terms describing properties 01 chemistry and use. While medicinal plants prevent, 
alleviate or cure diseases, aromatic plants contain Iragr.3nts, essential oils and are valued as 
perfumes, herbs, spices, and as medicines. Further importan! plant use areas are sweets, 
beverages, spirits, liqueurs, vamishes, and also insecticides. The overlap be!ween all these 
calegories 01 plant use supports the view to apply the te'rm MAP to the whole range 01 plants 
used nol only medicinally sensu slriclo but also in the nl~ighbouring fields 01, e.g. condiment, 
lood and cosmetic in particular Irom the point 01 view 01 commercial harvest, trade, 
conservation and agriculture. 

Other terms in use __ _ 

Besides MAPs, there are many more different terms used in this field: i.a. NWFPs (non-wood 
lorest product), NTFPs (non-timber lorest product), phal1naceutical plant, botanical 
(drug/herb), heribal drug, officinal drug, non-officinal-drug, resin, and gum. Some are 
associated with the use, such as officinal drug or pharmaceutical plant, others are focusing 
on the product obtained Irom plants (bolanical, resin, gum, pharmaceutical plant) or even 
more general on products 01 biological origin, like NWFP or NTFP. The lalter in elude also 
the habitat origino Only the term MAP is not product orillnted; instead it locuses on plant 
species, an important distinction to all other terms. Consequently, the terms MAP on one 
side and NWFP I NTFP on the other side are not directly comparable. NWFP excluding all 
wood is ± a subset 01 NTFP including wood lor uses other than lor timber. Both products are 
01 biological origin and are derived Irom lorests or other wooded land (and in some 
definitions also Irom trees outside lorests). In contrast, botanicals (= pharmaceutical plants) 
obtained from MAPs are 01 plant origin, and may be gathered not only in lorests, but also e.g. 
in grasslands, wetlands, alpine communities, arable land, and ruderal areas. 

How many species are MAPs? 

The number 01 plant species that are used lor medicina' and aromatic purposes can only be 
roughlyassessed. An estimated 70,000 plant species E're used in lolk medicine world-wide, 
a figure recently confirmed by a country-based calculat;')n 01 national medicinal floras. 01 
these many plant species, ca. 3,000 species are in international trade, a figure based on 
investigations 01 the German MAP trade (ca. 1,500 MAPs), a survey 01 the equivalent 
European mariket (ca. 2,000 MAPs), and the lact that G,~rmany is an important trade centre 
lor MAPs, with trade connections to all regions 01 the w()rld. 

University Koblenz-Landau, Campus Landau, Department 01 Biology, ForststraBe 7, 76829 
Landau, Germany, e-mail: dagmarlange@t-online.de 
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What makes MAPs special - or - characteristics of IVIAPs 

'v"v'l-,al uu we know aboui ihe productlon 01 MAPs? In gelleral, there are three options: MAPs 
may be harvesled lrom the wild, eullivaled or oblained Irom bolh sourees. Although 
eullivalion 01 MAPs is known sinee several thousand years (e.g. opium poppy since at leasl 
2700 B.C.), in particular in cenlral Europe wilh ils long Iradilion 01 growing MAPs, daling back 
to Ihe medieval gardens, and loday wilh 70,000 ha 01 MAP planlalions wilhin Ihe European 
Union, only around 150 MAPs are commercially cullivaled wilhin Europe, and aboul 900 
MAPs worldwide. In lerms 01 speeies numbers, aboul (70-) 90 % 01 all MAPs are primarily 
harvested Irom Ihe wild - a surprisingly high share. To Galeulale Ihe share of wild-colleeled 
bolanicals in lerms 01 volumes is mueh more diffieult. There are no or only lew exael figures 
available of the lolal produe!ion 01 MAPs or ollhose under cullivation. Based on some 
counlry-based available inlormalion e.g. 01 China (60 % 01 Ihe quanlilies in Irade are said to 
be sourced Irom Ihe wild) 01 Nepal (wild-colleclion 01 15,000 I 01 bolanicals/a) , and a rough 
calculation 01 the quanlily 01 wild-collee!ed bolanicals in east and southeasl Europe in the 
lale 1990s amounling lo a minimum 0130,000-45,000 I 01 dry plant malerial, the share 01 
wild-collee!ed planl volumnes is estimated lo about 50 (-70%). 

MAPs -are a-ve,y diverse group ·01 planl species. They span alllile lorms (annual, perennial 
herbs, shrubs, trees), all planl parts are used, root, slem, wood, bark, leal, Ilower, Iruil, seed, 
and Ihey grow in all habilals and all climatic regions 01 Ihe world. Many inlernalionally Iraded 
MAPs show a wide geographic distribution. The geographical origin ollhe botanicals used in 
Germany may iIIuslrale these lae!s well; in general, Ihel' originale Irom all geographical 
regions olthe world, wilh dominance 01 Ihe lemperale n3gions 01 Asia, Europe, and North 
America nol Iropical regions. A high number 01 nol less Ihan 605 species are native lo 
Europe, Ihe majorily ollhem dislribuled across several geographical units, e.g. Ihe 
Medilerranean area, Eurasia or even Ihe Northem Hemisphere; only 16 species are limited 
lo Europe. A lurther inleresling lae! is Ihal 71 01 Ihese species are inlroduced lo Europe. 
Analysing Ihe lile lorm 01 Ihe MAPs used in Germany, lile dominance 01 perennial herbs (625 
species) is slriking. This lits well lo their geographical origin mostly 01 temperate regions, as 
hemicryptophytes and cryptophytes are well represented in Ihe equivalent vegelation Iypes. 

Susceplibilily lo colleclion varies among species depending on Iheir different biological 
characlers such as lile lorm, growth rales, reproduclive systems, and on Ihe differenl planl 
parts used. The susceplibility 01 species lo over-collee! on is aboye all to a lune!ion 01 lile 
lorm and planl parts used, well iIIuslraled by Ihe lae! Ihal medicinal planls on Ihe CITES lisis 
are mainly Ihe ones harvesled for Iheir rools. 

Resource assessment methods tor medicinal and aromatic plants: Designing 
sound inventories 

JENNVWONG' 

In order to provide guidelines lor Ihe assessmenl 01 a slJslainable yield lor MAPs we have 
lirst lo develop an understanding 01 what we mean by various terms and establish sorne 
generic principies. The collee!ion and use 01 MAPs is 01 inlerest lo a great many 

, Wild Resources Limited, Bangor, UK, jenny.wong@wildresources.co.uk 
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stakeholders representing a ranga nf clIltures !nc!udlng a r:~mbcr of ccadcmlc d¡scip:ines. 
Each of these disciplines uses a range 01 terms such as. 'inventory' and 'assessment' but with 
Ii!tle cross-disciplinary consistency. This is itself a considerable barrier to the development of 
standards for MAP management. This paper opens by laying out sorne basics as responses 
to the lollowing questions: 

• What do we mean by 'inventory'? - In ethnobotany this usually means a simple list of 
species available at a site or habitat with na mes parlicular to an ethnic group. However, 
it we are concerned with assessing management options, inventory should be taken as 
meaning a set of objective sampling methods designed to quantify the spatial distribution 
and quanttties of species within specified levels of precision for the purpose 01 
managemen!. 

• What is the difference between an inventory and an assessment? - This is an 
important distinction, inventory should provide objective data while assessment interprets 
them in the context of management objectives; in other words an inventory will give the 
stqckin9. of ¡¡ species .as 0.:15 stems/ha while an assessment will say whether this is too 
much or Ii!tle to support current levels of harvesting. 

• What do we mean by 'sound' and why is this an issue and to whom? - Colloquially 
this would mean 'undertaken according to agreed standards', in a statistical sen se this 
becomes an inventory designed according to statistical principies. This in turn means 
adopting a sampling approach where a number of samples are independently and 
objectively selecte.d from the area and species of interes!. A measure 01 the quality of an 
inventory is its precision (how close sample measurements are clustered) and accuracy 
(how close the values estimated from the sample are to their true values). We can 
measure precision as the standard error of the mean of sample data with small errors 
indicating precise results. Obviously considerations of desirable levels lar the sampling 
error 01 an inventory are only of concern to those familiar with academic science but 
remember that this usually includes statutory regula'tory authorities such as Forestry 
Departments. However, basing management decision on good quality data is important 
to all stakeholders. 

II we take it that there are circumstances where statistically-sound, quantitative information of 
the quantities of MAP resources for a defined area will be required, then the next question is 
how can we obtain these data in an efficient manne!' as financial resources for fieldwork 
are often severely limited. Unfortunately, in situ quantification of MAP resources is not 
straightforward tor a number of reasons which will be elaborated further by CHRISTOPH 
KLEINN in another contribution to this workshop. 

A common response to these difficulties is to avoid statistical issues altogether and argue 
that we can either do without statistical data and use qualitative inlormation or accept data 
arising from simple, one-size-fits-all protocols (i.e. designs of low sophistication) even if these 
generate data with large errors and hence low precision. There are of course many 
circumstances and purposes for which statistical data is not required and for which 
qualitative methods are perfectly acceptable. We therel'ore need to establish guidelines for 
the appropriate use of qualitative and quantitative methods. A simple decision aid to 
determine an appropriate level of 'soundness' for NWFP studies has been proposed in the 
new FAO NWFP assessment guidelines and this will be presented for consideration by the 
workshop participants. 

It is turther contended that when statistical sound inventaries are required, it is a fallacy to 
confound cost-efficiency, simplicity and low sophistlcatlon. It is suggested that an 
alternative response is to increase the sophistication to generate cost-efficiency by tailoring 
protocols to the species, habitats and available resources. It is also contended that more 
sophlsticated methods can also be simple to use, especially if they are intuitive and bring 
together indigenous knowledge and statistical approaches. A few methods drawn from a 
range of disciplines which appear relevant to MAPs and could be further investigated will be 
introduced to the workshop. 

3 



.. Assessing the Sustainable Yield in MAP Colleetion" Vilm Sep2006 Abstracts 

Guidelines for tailoring inventory protoeols to the specific characteristics of MAP species as 
developed far thA FAO NWFP AC3sessment ',-'!m b~ brlen:; pí6ser.ted. These aié bas.8G 0(1 li1t: 
following considerations: 

• Sampling design requires consideration of population density and distribution; 

• Plot layout requires consideration of life-form and si;~e of target species; 

• Measurements made need to consider the commodity or harvested par! and its form; 

• Estimation of quantities of a resource (stocking) requires estimation of the spatial extent 
of the species. 

The challenge for this workshop is therefore to 

o agree if, or when, statistical data is required and, 

o to devise a programme to develop and test protocOI!l suitable for the assessment of 
sustainable yields for MAPs. 

Forest inventories: Princ'iples, experiences and lessons for NWFP inventories 

CHRISTOPH KLEINN' 

This paper gives an overview of basic technical principies 01 forest inventaries with relerence 
to designing inventories for NWFPs. The role of lorest inventaries is described as a tool for 
data provision to suppor! decisions that are oriented tc-wards sustainability of the utilization 
of the forest resource. As an example, sustainability of timber production is iIIustrated with 
some historical background. 

Information needs of the natural resource manager can be formulated in simple questions 
to which forest inventaries need to generate a suitable elata sel: 

• How much is out there and where and in what quality? 

• How much of the growing stock is accessible for harvllsting? 

• How does the resource change over time, how do hurnan interventions affect the resource 
and its development? 

These questions are the same for timber inventories an-j for inventories of non-wood forest 
products. And the most difficult question is probably: To what extent I precision I resolution 
need these questions actually to be answered? 

Forests are complex systems and data collection on the, forest resource is likewise a 
complex undertaking. Many information sources are being utilized to efficiently prepare and 
implement data collection. Field data are the most comprehensive and valuable source of 
information. Remote sensing plays a prominent role in ·forest area estimation and can 
excellently be combined with field inventories; however, for the inventory of NWFP, its 
application is probably limited to deliver ancillary information for example for forest type 
stratiflcation. 

Field data are collected on a sampling basis. The threE! basic design elements of 
sampling studies that need to be worked on and defin,~d when devising a sample based 
inventory are presented and described: (1) sampling dElsign, (2) response design and (3) 

I Inslitute of Foresl Management, Georg-Augusl-Universitát Gallingen; ckleinn@gwdg.de 
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esiirnaiion designo Exampies are presenied ¡rom iores! Inventories and eldensions made 
towards the inventory 01 NWFPs. Models which are wiclely available lor lorest inventories 
are largely missing and need to be derived lor NWFPs. 

While many principies 01 lorest inventories apply immecliately also to the inventory 01 
NWFPs, the lalter is even more complex and difficult. Sorne inventory-relevant 
characteristies 01 NWFPs are discussed. Probably, lor many non-wood lorest products an 
efficient Integration of local knowledge is required to make inventories workable and 
efficient, being one 01 various research topies identified. 

Participatory science: Community experiments as a reliable information base 
for sustainable harvesting 

ANNA LAWRENCE 1 

This presentation focuses on the challenge 01 enabling ('empowering') local users to 
manage medicinal plants sustainably. Specilically, it places sustainability in the context 01 
adaptive collaborative management, examines the information needs 01 different 
stakeholders, and proposes ways in which those inlormation needs can be met. The 
approach described can also be used by private resou,,:e managers, but will benelit Irom 
sharing research processes with other users and Irom e'stablished relationships with partners 
with the appropriate technical training. 

The impact 01 harvesting medicinals and other NTFPs must be assessed accurately in order 
to make decisions for adaptive management. This is a .Jarticular chalienge where the lorests 
are managed by, or in partnership with, rural communitio3s. Local users, harvesters and 
merchants will engage with sustainability where it affects their livelihoods within cultural 
contexto Whilst reliable data are essential lor management, field-based researchers 
emphasise the need for methods which are simple, r.apid, focused on species with high 
potential for livelihood improvement, scientifically va lid but usable by non-scientilic lorest 
managers. Our work searches for an acceptable balan.:e between locally relevant and valid, 
and scientifically reliable, inlormation. 

To social researchers and development workers Ihe validily 01 local knowledge is so evident 
thal il can slill surprise them Ihal such knowledge need~; lo be delended to scienlisls. The 
approach described in Ihis paper lakes il as axiomatic tllat local knowledge about the 
resource exists, is evolving, is releva ni and conlextualised, and complements scientific 
kriowledge, bul Ihal parts 01 il may be dormant or subconscious, or overridden by concerns 
about resource access and security. Furthermore, il is proposed Ihal the conlribution 01 
scienlific knowledge may relale more lo melhodology Ihan to content. This approach 
Iherelore requires an open-minded and constructivist approach lo knowledge creation, Irom 
the start. 

Briefly, Ihe process consisls 01 Ihe loliowing. A researc:h leam is formed, in the Iradilion 01 
much larmer participatory research, conslsting 01 resource users, other influenlial or 
important local stakeholders, loreslers and the lacililators (in Ihis case lrom nalional NGOs). 

Environmental Change Institute, UniversHy 01 Oxford, anna.lawrence@eci.ox.ac.uk 
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After a participatory and systemic examination of their medicinal plant harvesting situation, 
and exchange af local with scienfific knnw1e-dge I the research team prcpc~c hypotheses 
about the effect on yield of biological, social and management factors, including harvest 
level, period and method. They then define 'business as usual' or BAU, a process which 
can in ilself involve much debate and learning. BAU is I:aken to be the formalised description 
of what most people do mosl of the lime, when they are harvesting. It has to be 
standardised, in arder to permit rigorous comparison wilh any alternative managemenl, and 
defining il requires sharing and negotiation among research team members. Allernative 
management and harvesting methods are Ihen proposed and defined in the same way. 

A key step is Ihe explicit formulation 01 a hypolhesis al')ng the lines of "If managemenl is 
changed from BAU to the alternative, yields and / or regeneralion will increase / stabilise 
beca use ... ". With the support offoresters and researchers, research plots are then 
eslablished based on principies of randomisation, replication and controls. These compare 
indicators, lest correlations be!ween indicators and make recommendations about useful 
proxies for measuring suslainable yield. Data is collected, and analysed in cOllaboration, and 
resulls interpreted in meetings with the wider communi~( of foresl users. 

The paper examines the effects o'n different stakeholders of Ihe process, including Ihe 
formulation of hypotheses about management and yield, usabilily of indicators of suslainable 
yield. the need for both quantitative and qualitative data, comparison 01 scientific monitoring 
wilh local monitoring, reliabilily and validily of Ihe information generaled. It concludes wilh 
Ihe important consideralion of Ihe effects of such monitoring on local perceplions and action, 
and overall implicalions for governance. 

The paper draws on the experience of a UK DF/D Forestry Research Programme project 
working with NGOs and forest-managing communities in/ndia and Nepa/, and comp/ements 
the paper by G.A. Kinha/. 

Participatory resource estimation of medicinall)lants: A case study from India 

GIRIDHAR A. KINHAL, JAGANNATHA RAe and M. ARTHUR 8ELWYN' 

Local communilies and their knowledge relaled lo nalural resources are being increasingly 
recognized globally. Participalory approach integrales people of different socio-economic 
and cultural status and helps lo establish a need based and objective oriented local 
inslilulion. Such an inslilution is aimed lo facililate coherent action and help Ihe slakeholders 
to conlribule in designing, implementalion and appraisal of methodology. It also helps Ihe 
resource managers lo decenlralize and broad base the conservalion of valuable medicinal 
planls and olher NTFPs, which provide livelihood suppe'rt to many people. 

Capacily building through constlluling a locallnslllulion called Task Team was attempled 
in Agumbe of Karnataka slale in India, providing opportlJnilies lo all slakeholders to apply 
tradilional and scienlific knowiedge al village level for resource accounting and developing an 
adaplive managemenl melhodology for suslainable har/esling. Documenlation of Iraditional 
knowledge and practices relaled to selecled medicinal planls and NTFPs was undertaken lo 
characlerise and assign roles to differenl slakeholders in the Task Team. A sequential filter 
technique was applied lo enable the local Task Team te, set objectives for resource 

1 Conservation Aclion and Research Group, Foundalion lor Revitalisalion 01 Local Heallh Tradilions 
(FRLHT), 74/2, Jarakabande Kaval, Posl Altur, Via Yelahanka, Bangalore 560064. India, 
ga.kinhal@frlht.org. j.rao@lrlht.org, rrthur@rediffmail.com 
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management. The specific objective was to evaluate the eommunity's resource 
assessment potential under different harvest regim'ls, and costs involved in undertaking 
these act¡vities. The Task Team membe~z' eüpuclt¡to I~st¡mdi.t: th~ I ~::,UUlct:S was 
enhanced through training, whenever physical measurements were involved. 

The Lauraceae species Cinnamomum macrocarpum Hook.f. (Iocally known as Kadu 
dalchini), leaves of which are harvested for their high medicinal vaiue, was selected for 
resource assessment. Different site, plot and tree related parameters were assessed by the 
community. Resource quantification (Ieaf yield) was done using visual estimation and actual 
harvesting under two harvest regimes such as BAU (Business as Usual) and test harvest 
(selective harvest). The tree leaf yield was assessed vi:sually by the Task Team members 
based on their experience prior to the actual harvest in lwo harvest regimes. The results 
were compared and variations between estimated and actual yield were recorded to 
calculate the accuracy in community's resource estimation. Mean accuracy in estimation 
was 89% in test harvest and 83% in BAU and variation~. in leaf weight proved to be non­
significan!. The Task Team members maintained their accuracy across height classes 
without significant variation between the estimation and actual harvest, which was not the 
case in respect of girth classes. The labour costs involved in undertaking these two 
assessment exercises Were alsO juxtaposed. The resulls justify that a strategically 
constituted stakeholders' team can set objectives for re~;ource management, assess 
resource potential, and efficiently estimate possible harvest with high accuracy. 

Ecological implications of collecting medicinal and aromatic plants at the 
population, community and ecosystem levels 

TAMARA TICKTIN' 

A growing number of studies have assessed the ecological impacts of harvesting medicinal 
plants. I present a review and synthesis of the literatureo on MAP harvesting impacts with the 
objectives of (1) iIIustrating emerging patterns in the ways in which MAP harvest can have 
impacts at different ecological scales; (2) identifying the range of ecological methodologies 
used to make these assessments; and (3) based on this, providing some thoughts and some 
questions on potential appropriate and affordabie mllthodologies for assessing MAP 
harvest sustainability. 

The MAP literature iIIustrates that MAP harvest can have impacts at the levels of 
individuals, populatlons, communities and ecosystE!ms. Harvest sustainability for any 
one species is heavily infiuenced by variation in biological factors such as the plant part 
harvested and life history strategies, as well by variatioro in ecological and environmental 
factors, including both abiotic and biotic factors. Moreo'/er, the literature has shown tha! 
variation in management practices for wild harvested MAP carried out at a variety of sea les, 
including those targeted at individuals (such as harvest methods), at the community level 
(such as weeding, light manipulation) and at the landscape level (such as tire, grazing, 
logging, agricultural practices) have large effects on harvest impacts and can interact with 

Universily of Hawai"i al Manoa, 3190 Maile Way, Room 101, Honolulu, HI 96822, USA, 
ticklin@hawaii.edu 
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each other. In addition, harvest sustainability at one ecologicallevel m.Jy not translate into 
sustainability at another level, raising the question 01 w~lat 'impacts' are. 

A wide spectrum 01 methodologies have be en used in assessment 01 ecological sustainability 
01 MAP harvest, including experimental harvests and m3asures 01 vital rates; assessment 01 
genetic structure and diversity; documentation 01 patterns 01 abundance, density and 
population structure; modelling 01 population dynamics and sustainable harvest levels; and 
assessments 01 community structure and composition and resource cycling, among others. 
The majority of ecological assessments for MAP has been at the population level. Many 01 
these methods represent high costs in time and resources. Several case-studies iIIustrate 
the ways in which they can be problematic or erroneous when interpreted without adequate 
analysis 01 socio-economic, political and cultural factors. However, sorne high input 
ecological methods, such as population modelling, havE' yielded informative results on 
harves! sustainability that are not obtainable with other 1110re affordable methods, and also 
shed light on harvest sustainability lor many other MAP. The MAP literature, and the gaps in 
it, suggests ways in which key species lor these kinds 01 studies can be selected. 

Patterns emerging Irom the literature on MAP harvestin9 impacts point to sorne ways in 
which ecological assessments lor many MAP may be more affordable and effective, 
especially when combined with local or traditional metl10ds lor assessing resource status. 
Several studies iIIustrate the ways in which the latter ca n be highly effective as tools lor 
assessing conservation status 01 MAP at different ecologicallevels and lead to adaptlve 
management. The latter is particularly important since the MAP literature iIIustrates the 
importance 01 assessing sustainability over the long term, though this is rarely done. 
Sustainable harvest assessments Irom market documentation and qualitative observations at 
the community and ecosystem levels have also been iIIustrated to be effective. An 
understanding of the lile-history, ecological, socioeconomic, cultural, political context 01 
harvest lor any given MAP is key in identifying what methods and combinations 01 methods 
can be employed. 

How much impact on plant populations is tolen.ble? - An approach to 
determine thresholds for significant detrimental impacts in the context of the 
ISSC-MAP . 

UlRICH SUKOPP' 

The International Standard lor the Sustainable Wild Col',ection 01 Medicinal and Aromatic 
Plants (ISSC-MAP) provides a long list 01 principies aml criteria compiled to ascertain the 
sustainability 01 wild collection 01 MAP resources. A ba"ic and most important principie 
postulates that the wild collection 01 MAP resources Shélll be conducted at a scale and rate 
and in a manner that maintains populations and species over the long tel111. The collection 
intensity should be well balanced with the specles ability to regenerate. Furthel111ore, 
resilience 01 the species against (over-)exploitation is r~quested. , 
The mentioned criteria 01 harvest sustainability and resilience should be precisely determined 
in science-based case studies provided Ihat time, experts and financial resources are 
available. Regrettably, these scientific and economic criteria alone can not adequately reply 
to the question how much detrimental impact on MAP populations is acceptable. They 

I Federal Agency lor Nature Conservation, Konstantinstr. 110, 53179 Bonn, Gerrnany, 
ulrich.sukopp@bln.de 
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provide information exclusively on the extreme limit of exploitation: in case of harvesting in a 
not sustainable manner or reducina the DODulation~ tn ~ not rp~iIlpnt c::i7A WA. Rrp. nhvinllc::lv 

beyond the limit and have caused an undesired damag~¡ t~"a p~rt-~i ~~¡~re'- Leaving"~ MAP 
unexploited or over-exploiting a MAP are two extreme situatlons opening up a long 
range of scenarios In between. It remains an ethicallask to determine the threshold of 
significant detrimental impacts on MAP populations. Scientifically sound data about 
population parameters and the condition of nature and nnvironment essentially contribute to 
setting these thresholds. Such normatlve standards correspond to more general nature 
conservation goals and need to be fixed and legitimized in sorne sort of societal agreement. 
In addition, it is most important to consider and address negative environmental impacts 
which indirectly influence other wild species, habitats, e.:osystems and the landscape. 

The theoretical concept of environmental damages and ils application in the context of 
cultivation of genetically modified crops is currently elaborated in a joint project of the Federal 
Agency for Nature Conservation with the Technical University Berlin (INGO KOWARIK, ROBERT 
BARTZ, ULRICH HEINK). The results of this project can b'3 adapted to the questions raised by 
ISSC-MAP. Three concluslons are particularly importan!: (1) the definition of environmental 
damages, (2) the further operationalisation using criteria and indicators and (3) the setting of 
normative standards for significant detrimental impacts. 

(1) An environmental damage caused by wild collection of MAP is a significant direct or 
Indirect detrimentallmpact on a biotic subject of protE!ction/regulation (animals, plants, 
fungi, microorganisms) or on an abiotlc subject of protel:tion/regulation (soil, water, 
air/climate). The damage may affect the subject of protection/regulation as a whole or any of 
its componenls or the functional and structural relations of the protectedlregulated subject or 
the sustainable use of the protectedlregulated subject including its functional and structural 
relations. The definition is based on clearly named prol:ected/regulated subjects (any 
blotic or abiotlc par! of nature) and on the causality of wild collection to the damage. It is 
important to note that not every impact is seen as detrimental, but a threshold of significance 
is applied. The significance of an adverse effect arises from its intensity as well as from the 
value of the protectedlregulated subject (two-dimensional approach of environmental risk 
assessment). 

(2) The aboye definition is operated by selecting and applying various criteria and indicators 
for (a) the nature conservation value of the protected/regulated subjects and (b) the 
intensity and range of the negative impacto As crlteria and Indicators for the particular 
value of the protected/regulated subjects are suggested: rareness and endangerment, 
responsibility for world-wide conservation, closeness to (pristine) nature of habitats, 
biocoenoses and ecosystems, importance in land use history, typical composition of species 
and structures, conflict with local nature conservation goals, legal protection status. The 
intensity and range in space and time of the negative impact can be indicated by parameters 
relating to the collection activities (e.g. frequency, period allowed for collection, collected 
quantities), to the target species' populations (e.g. size, distribution and structure), to non­
target species' populations, to habitats directly or indirel:tly affected by collection, to diversity, 
structures and functions of ecosystems and landscapes. 

(3) The setting of thresholds for significant detrimental impacts is based on normative 
conventions. It is usually peñorrned by expert panels which agree case-specifically on 
tolerable negative effeCls. The results should be com;istent with more general nature 
conservation goals. 

For each unique case of wild collection of MAP as manl' as possible of the aboye listed 
criteria and indicators should be assessed and ranked on a gradual scale. After calculation 
of the ranking results for both dimensions of the assessment - the value of the affected biotic 
or abiotic subjects and the intensity of the impact - and after the application of predefined 
thresholds of significance a clear answer can be given, whether the impact is acceptable or 
nol. The described procedure is a well-known standard of envlronmental risk assessment 
undertaken for many other human interventions in nature. 
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Balancing statistical reliability and cost efficiency in resource assessment 

HORST TREMP 1 

In resource assessment of medicinal and aromatic plan·: species monitoring is part of the 
adaptive management cycle. The way of application of monitoring results to management 
activities should be identified before any data are collected. Typically a baseline study of a 
resource (initial evaluation) and trend monitoring of a us.ed resource can be distinguished. 
Monltoring of a statistically defined plant population mHans repetitive observations at 
permanent locations at specified time intervals. 

If neither a !lata intensive (eco-) system approach nor a laborious population viability analysis 
are intended, cost efficiency in monitoring can be achieved. The term cost efficlency is 
used in that respee! that no money should be spent for !lupplementary data collection and 
analysis which is not necessary for management decisions. Plant resource monitoring can 
be simply structured beca use contrary to vegetation studies not many explanatory variables 
for species increase/decline exist but only one: the harvest. This variable with its diree! and 
indiree! effee!s is known and to a certain extent under control. Further it is questioned if the 
important scientific co"ncept of cause and effect explanation which needs several hypotheses 
testing procedures is necessary in every resource asse,;sment procedure. 

If carefully defined limits, i.e. securing sustainable popuiation viability, are implemented in the 
management cycle it might not be necessary to explain specifically why a used plant species 
resource declines. More important is the ability to adjus,t harvest procedures in time. 

No concessions should be made in setting a mlnlmum detectable change (MDC) of viability 
parameters of the species population. 

= 

Management 
(sampJing) 
objective 

Are 5% (25%) 
decl'ea$& of 'x' 
sustainabJo ... ? 

Monltorlng I 
costs 

MDC is diree!ly related to statistical test power and has consequences for the sampling 
designo Its setting requires consideration of both the biological implications (How large a 
change should be considered biologically meaningful?) and the monitoring costs which 
increase with sample size and - but not necessarily - with more sophisticated sampling 
designs. Thus MDC links ecologlsts, statlstlclans and financing partners (see figure). 

Limnoterra, Kaltenbrunnenstr. 14, 79807 Lottstetten, tremp@uni-hohenheim.de 
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It is proposed that in resouree monitoring a eore element should be to state whieh size 01 
ehange oí a resource is desired io be aelected. II no preliminary data aooul stalistical 
distribution properties and variability 01 the investigated variables (needed lor MDC) are 
available a pilot study has to be undertaken. This will b,~ more cost efficient as the 
responsible person can avoid missing a true decline 01 lhe resource (plant population) and 
lailing to take action. 

But note, the aboye described concept might not be applied to rare species and such with 
particular distributions. This however does not limit its applicability in a multitude 01 cases. 

Relerences 

KREBS, C. J. (1998): Ecological Me!hodology. - 620 pp.; Addiwn-Welsey Educational Publishers. 

ELZINGA, C. L., SALZER, D. W., WILLOUGHBY, J. W. & GIBBS, J. P. (2001): Moni!oring plan! and animal 
popula!ions. - 360 pp.; Blackwell Science, Massachusetts. 

Community manag.ement of medicinal plants in Nepal: Practices and trends 
towards sustainability 

NIRMAL BHATIARAI' and MADHAV KARKI2 

Nepal has been a traditional supplier 01 about 100 species olwild harvested medicinal and 
aromatic herbs to the Indian and other international malkets. Some 20 high demand and 
high value herbal products constitute about 80% 01 the '¡olume and value. Historically the 
people 01 Nepal's lar flung mountains controlled and managed the collection 01 herbs in their 
lorests and pastures primarily lor local uses and supplementary cash income. Today, 
uncontrolled commercial extraction 01 a number 01 medicinal plant species has significantly 
eroded the country's resource base that calls lor urgen! action towards sustainable 
management 01 medicinal plants in the wild. 

Sustainabilny has many dilferent definitions but in the e.::ological context 01 medicinal plants, 
harvesting can be considered sustainable if the harvest has litlle or no long term harmlul 
elfect on the populations being extracted, when compared to equivalent natural populations 
not subjected to harves!. 

In Nepal, although there is considerable evidence olovllr harvesting 01 medicinal plants, 
quantitative analysis 01 the elfect 01 unsustainable extraction on natural populations are 
lacking. There are scientific ways to properly extract mlldicinal plant resources in nature with 
minimum physiological and ecological damages. However, this requires research and 
implementation 01 guidelines 01 sustainable managemen!. Ideally, technical inputs combined 
with traditional knowledge should produce an adaptive technology that is based on the 
cultural, social, environmental and economic lactors that are relevant to the local population 

Nepal's current lorest policy has promoted the community-based forest management 
principies and practices. At the community level, 10Cfll people are the true resource 
managers, with a vested interest in sustaining the integlity 01 natural resources on which they 

ICIMOD, P.B. 20568, Thapa!hali, Kathmandu, Nepal, mansa@ccsl.com.np 
Deputy Director General, ICIMOD 
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heavily dependo Consequently, the management of national forests is being systematically 
handed ü·v'6i tú community üf U5at:lti. A.s a group they share the rights aná responsioiutles ot 
managing the foresl according lotheir needs and benefils. Aboul 21% oflhe nalional foresl 
totaling approximately 11,85,565 ha represented by 14,:227 forest palches have been 
handed over to the local communily of users for managl3ment, benefiting 16,35,664 
households representing about 29% of Ihe counlry's populalion. 

An ICIMOD-based projecl funded by Ihe Medicinal and Aromatic Plants Programme in Asia 
(MAPPA) and operalional since 2002 in Ihe Bailadi and Darchula dislricls of weslern Nepal 
has been increasing Ihe capacity of local communities by building Ihe lechnical and 
inslitutional capacily of Ihe dislrict chapters of Ihe Federation of Communily Forestry Users­
Nepal (FECOFUN). Objectives are the conservation and efficient management of medicinal 
plants and olher NTFPs and to generale household income in an economically equitable and 
environmenlally suslainable manner. 

The project activities included strengthening of Ihe leadl3rship skills and technological 
knowledge of the Communily Foresl User Groups Ihrough Iraining and capacity building. 
The major elemenls of research conducted so far have been: Iraining and skill development 
in MAP inventory; collection of baseline data on the size,-class slructure and yield 
characteristics of Ihe plant populalion; sample-based quanlitalive assessmenl of plant stock; 
regeneration surveys; life cycle sludies and rolational harvesling practices on selected 
species; delermination of Ihe optimum harveslable amounts and periodic adjustrnent in 
harvesl levels, establishmenl of medicinal planl nurserie,s for in situ enrichment plantalions 
and ex situ cultivalion; and impacls of differenl levels of harvesting on sustainability in in situ 
and ex situ experimenial plols . 

The suslainable wild collection and qualily control aspeGts have been concerted wilh Ihe 
Inlernalional Slandard for Suslainable Wild Colleclion of Medicinal and Aromalic Planls 
(ISSC-MAP). Likewise, Ihe WHO Guidelines on Good Agricullural and Colleclion Praclices 
(GACP) for Medicinal Planls have been used lo blend lile Iraditional practices. The progress 
lo dale is encouraging. Valuable dala and informalion are being generaled Ihal are likely lo 
serve as a model for sustainable managemenl of medicinal planls in Ihe wild. This is 
expected lo be replicaled in olher areas communities alike. 

Sustainable harvest of Actaea racemosa from Appalachian forests 

JAMES CHAMBERLAIN 1 and A.L. (TOM) HAMMEn2 

Black cohosh (Actaea racemosa; Syn.: Cimicifuga racemosa) is an erect perennial found in 
rich cove foresls of eastem North America. Products made from the rools lo treat 
menopausal symptoms' have been used for more !han 4·0 years by Europeans and have 
been more recenlly available in the Uniled Slales. The American Herbal Producls 
Associalion eslimales !hal more Ihan 83,000 kg of roots were harvested in 2001, and more 
than 95 % of this was wild harvested. In 2001, the estimated retail value of cohosh 
exceeded US$ 6.2 million. NatureServe gives black cohosh a global and national 
conservation ranking of "apparenlly secure", while sornE' conservation groups lisl Ihe species 
'al risk', and two stales in Ihe US consider il endangered. 

I USDA Forest Service, Southem Research Stalion, Blacksburg, VA, USA, jachambe@vt.edu 
2 Department of Wood Sclence and Forest Product, College of Natural Resources, Virginia 

Polytechnic Institute and State Universily, Blacksburg, himill@vt.edu 
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In 2000, the Medicinal Planl Working Group ollhe Planl: Conservalion Alliance (which 
¡ncludes representatIVes irom ten lederal agencies and more tnan 25ü noniederai 
cooperalors) loslered a partnership between Ihe Garden Club 01 America, a non­
governmenlal organizalion dedicaled lo Ihe conservalion 01 native planls, and Ihe USDA 
Foresl Service lo address growing conservalion concerns regarding Ihis species. The group 
eslablished a study protocol to examine the frequency and abundance 01 black cOhosh, 
as well as the impact 01 harvesl levels on population suslainability. An overall goal ollhe 
project has been lo provida inlormalion and knowledge thal will improve Ihe decision making 
abililies ollhe National Forests to beller understand sustainable harvesl levels to improve 
management activities lor black cohosh. Recognizing tllat the lack 01 lunding was a major 
constraint the group designed the study to use voluntellr "citizen sclentists". The studies 
are conducted on public land, either National Forests or National Parks. Local Forest 
Service or Nalional Park Service scientists coordinate the research aspects, while a Garden 
Club member coordinates volunteer participation. 

For the firsl three years, lield activities were limited to the National Forests 01 North Carolina. 
25 permanent plots, each meas\Jring 10 x 10 meters we·re established in 4 different cove 
lorests. 16 plots were harvested with two different intensities (30 and 60 %). Data have 
been collected on number 01 plants, stem height, canopy wldth, as well as number of 
inflorescences lor live year. In 2005, more than 50 vo!unteer citizen scientists participated 
in the two day data collection activity. Summaries 01 data provide insight into the effects 01 
harvesting. 

In 2003 and 2004, the .study was expanded to inelude one site in the neighboring state 01 
Virginia. In 2005, the original Virginia site was discontir,ued due to poor site conditions, and 
two new Virginia sites were established. That year, more than 20 volunteers participated in 
data collection. The dimensions 01 the Virginia plots valied Irom the North Carolina plots (lo 
rellect local plant densities and growth conditions), but similar data collection methods were 
used. The dala collected will aid in correlating aboye and below ground blomass, with 
the expectation thal beller and non-destructive inventory methods would be developed lo 
estimate the volume 01 potential root harvest. As data fi'om the Virginia sites have only been 
collected lor two years it is too soon to expect reliable o)rrelations. 

Several challenges have surfaced through these projeC1's that influence the viability and 
reliability 01 the study. In sorne locations, particularly NClrth Carolina, black cohosh is often 
lound growing with Yellow cohosh (Actaea podocarpa, Syn.: Cimicifuga americana) and 
discerning the difference between the'm is challenging, Ilven lor a trained botanist. Training 
volunteers in scientific methods as well as plant identilication is challenging. Often, 
volunteers may not undersland Ihe necessity lor accuracy and rigor. Keeping volunteers 
commlt!ed to collecting dala though adverse weather conditions can be particularly 
challenging. In 2006, data collection in both the North Carolina and Virginia sites were 
suspended due to lack 01 volunteers. The luture lor Ihi~. study is in doubt due to lack olliscal 
support lor the research coordinators. 

This presentation examines the nuances 01 assessing suslainable harvesting 01 an important 
medicinal plant in the Eastem USo In this case the need lor scientific rigor mus! be 
balanced with the avallabllity of tunds and volunteers. To ensure greater reliability and 
broader application 01 dala and results, more replicatior,s are needed over a broader 
geographic scale. To achieve Ihis will require greater investment in time and money, and as 
each 01 these are Iimited, the luture 01 this and similar studies is questionable. Lessons 
learned from this experience, however, may help develop mon~oring and inventory systems 
where funding and other resources are constrained. 
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Collecting Arctostaphylos uva-ursi, Gentiana lutea and Thymus in Northern 
Spaín 

ROSER CRISTÓBAL and ROSER MELERO' 

Arc/os/aphylos uva-ursi, Genliana luIea and Thymus spp. are the most important species 
collected in Spain for industrial uses. Additionally, there, are others herbs harvested for the 
local market or domestic uses like: Amica montana, Ja sonia glu/ionosa, Equisetum arvense, 
Juniperus communis, Ramonda myconii, Rosmarinus oFficinalis, San/olina chamacyparissus, 
Tanace/um partenium, Viscum album, etc. 

With the aim of taking advantage of the use of natural resources as an economical activity in 
the mountain areas, we have worked during the last seven years with Arc/os/aphylos uva­
ursi, Gen/iana lu/ea, Amica montana, Thymus vulgaris, Lavandula angus/ifolia, Sa/ureja 
mon/aoa, RQsmarinus.officinalis and Lavandula latifolia studying different aspects of the wild 
populations. We have studied the overall condition in some of these specíes (arnica, 
rosmary, lavender and savory). In some other species (bearbenry, yellow gentian, thyme, 
savory and lavender) we have evaluated the impact of wild harvesting on the natural habitats 
and on the species survival, in order to find the best practices to collect them. 

During three years different experimental studies were c:arried out with Arctostaphylos uva­
ursi with the aim to know: (1) the aerial biomass produ·:!ion under different environmental 
conditions and during different harvesting season; (2) t~.e regeneration capacity of the plant 
according to the last pruning and to the different intensity of previous gathering, and (3) the 
best harvesting season for obtaining the highest arbutin concentration. In all the localities, 
the biomass obtained in spring was a little higher than in autumn. The highest biomass was 
obtained from localities characterized by a minimum for·ast cover, southern exposure and 
calcareous soil. The plants' sprouting capacity was higher in plots gathered previously in 
autumn than in spring. The sprouting rate also showed higher values in plots where a 
minimum pruning was applied. The populations gathered every year show, in the third year, 
a fitness reduction due to a significant decrease in sprouting capactty. In autumn the arbutin 
concentration is higher than in spring. 

Regarding Gentiana lutea, we have c.arried out different experimental studies focused on 
the resource assessment in the Pyrenees and on ns biology, giving special attention to the 
reproduction. Also, these tirst studies evaluated the eff'~ct of the traditional harvesting on the 
regeneration of the plants, considering the extraction intensity. Among the most interesting 
results, we found that vegetative multiplication is !he mélin way of G. luIea populations to 
grow and survive and that no more than 50% of plants should be harvested during the 
autumn season. As a conclusion, it was thought that the traditional collection technique 
could be improved by cutting and planting some of the harvested shoots. Nowadays we are 
evaluating this recommendation in order to verify any change in the population growth rateo 

Finally. the studies of wild collec!ion of mediterranean MAP specíes, like Thymus vulgaris, 
Lavandula angustifolia and Satureja montana, evaluate the effect of the collec!ion technique 
on the survival and on the yield of these species in the wild. The collection technique 
includes the harvesting method itself, the extraction ratEo and the collection periodicily. 

• Department 01 non wood forest products, Foresl Technology Cenlre 01 Calalonia, PUjada del 
5eminan s/n, 25280-501sona, 5pain, roser.melero@clfc.es, roser.crislobal@ctfc.es 
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Compiling a handbook on NWFP inventories: A project nf FAO's Fort'!;try 
Department 

CHRISTOPH KLEINN 1 and JENNV WONG2 

The Foresl Producls Division 01 FAO has projects in various NWFP related topics. A series 
01 widely accepted NWFP issues are the starting poinl lor FAO's NWFP research ae!ivities, 
among them Ihe lack of sufficient quantitative information on produe!ion, consumplion 
and Irade. Olher issues are Ihe lack 01 managemenl prescriptions, unclear user righls and a 
lack 01 awareness, policy and regulalory instrumenls. 

FAO's mission covers Ihe fields 01 definilions, slandard:; and lechnical assislance. 
Programme priorilies are inslilutional slrenglhening, provision 01 inlonmalion, conservalion 
and suslainable ulilizalion, and inlernalional processes. For Ihese priorities, dala on the 
resource base are required; wherever possible in a good qualily and lollowing clear 
definilions. 

Therelore, FAO engaged in Ihe developmenl 01 a handbook on NWFP inventory: "Non­
wood lorest produe!s. Resource Assessmenl Guidelines", wilh JENNVWONG as senior 
author. Thal handbook draws upon Ihe experience Irom various NWFP lield projecls in 
Alrica and embraces a compilation of a variety of sampllng strategies for freid 
inventories 01 a wide range 01 different NWFPs. There is no such Ihing as one single ideal 
sampling lechnique lor all NWFP in all regions so thal a wide range 01 sampling techniques 
needs lo be considered when planning an invenlory lar NWFP. The handbook offers such 
an overview 01 sampling lechniques al a slatisticallevel and language which should be 
accessible lo most NWFP projee! planners. 

Slruclure and conlents, and also limilations, 01 Ihese guidelines are presenled and 
discussed. In addilion, sorne case sludies thal are part ollhat FAO handbook are presenled. 

A preliminary assessment of the harvest impac't on Pelargonium sidoides in 
South Africa and Lesotho 

DAVID NEWTON3 

Pe/argonium species in general (al leasl 18 species), have been used in soulhern Alrica as 
uselul medicinal plants lar many years providing reliel lor colic, diarrhoeas and dysenleries. 
The species harvested medicinally and researched in Ihis report, namely Pe/argonium 
sidoides lonms part 01 a group 01 Pelargonium species wilh red-coloured fleshy rools used to 
Ireal Ihe aboye mentioned abdominal upsets and upper·respiralory Irae! inlections. P. 
sidoides occurs in Lesolho and Ihe Easlern Cape, Free Slale, Gauleng and Mpumalanga 
provinces 01 South Alriea. 

I Institute 01 Forest Management, Georg-August-Univers~iit t3ottingen; ckleinn@gwdg.de 

2 Wild Resources Limited, Bangor, UK, jenny.wong@wildresources.co.uk 

3 TRAFFIC EastlSouthern Alrica, Private Bag x11, Parkvlew 2122, South Alrica. 
david.newton@ewt.org.za 
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Durlng 2003, TP . ./\FF!C w:.z cont:"~:::tcd te undertaki: a .,.uiiminary ijeja assessment of 
harvest impact on this species in and around the Eastern Cape towns of Alice, 
Grahamstown, Wesley, Peddie, Hogsback and Thomas Saines Nature Reserve. During 
2006, TRAFFIC also conducted a preliminary analysis (If the P. sidoides industry in Lesotho. 

Annual harves! volumes are estimated to range from 9,000 kg to 45,000 kg. However, 
based on preliminary field observations this species d(les no! appear to be facing any 
imminent threat because of the plants rapid re-sprouting from remnant root segments, its 
wide distribution and large populations, the lack of harvllsting in other areas of its range, the 
ease with which the plant propagates from shoot and root cuttings, and existence of 
commercial plantations in the Western Cape (50 heétams). 

In assessing the impact of harvest on P. sidoides, it became evident that ali harvest was 
being conducted iliegaliy and without the use of formal (Ir informal management plans by 
conservation staft, harvesters or traders. Hence a methodology was adapted to allow the 
making of a preliminary 'non-detrimentO assessment of ihe industry with particular reference 
to harvest regime. It musl be emphasised that this projllct did not set out to conduct an 
exhaustive resource assessment, but concentrated on assessing the general circumstances 
of the harvest and trade in P. sidoides and to identify critical biological and environmental 
factors exacerbating harvest impacto The foliowing methodology (lypically adopting 
procedures for CITES 'non-detriment findings") was uSE.d, namely: 

• Identification of interested and aftected parties to ensure that interviews assessed the 
views and experiences of a representative group of industry .participants; 

• Confirm during interviews and literature review the E'xistence or lack of formal and/or 
informal management plans and species threat assossments within government 
conservation agencies and amongst traders and halvesters; 

• Confirm during interviews whether training and support is provided to harvesters to 
encourage sustainable harvest techniques. 

• Conduct socio-economic survey of harvesters to assess factors, such as land tenure 
arrangements and volume of traditional use, that can be used to identify positive or 
negative incentives and pressures that would encourage sustainable or non-sustainable 
harvest; 

• Clarify life history of P. sidoides to identify characteristics (e,g. longevily and reproductive 
rate) that make it resillent or susceptible to harvest; 

• Assess ecological adaptability to identify characteristics (e.g. abillty to grow in wide 
variely or highly specific soil types) that may make il resillent or susceptible to harvest; 

• Establish the plants preferred habitat to identify ils suitabillty for growth under disturbed 
conditions or as part of mature climax communities; 

• Without conducting detailed population surveys obtain available quantitative and 
qualitative data on population status and distribution; 

• Identify the plant part utilised and whether this indicates destructive or sustainable 
harvest; 

• Assess the abillly of the plant to regenerate easily or not through the set of seed or 
through vegetative propagation. It is of importance to distinguish between vegetative 
regeneration of the plant and actual recovery of the commercially valuable producto It is 
possible that recovery of the lalter may lag behind the former by several years; 

• Assess the legal means to protect P. sidoides and the existence of ongoing mon~oring of 
harvest in the field and compare this during interviews with the actual situation regarding 
legal or iIIegal harvest in !he field; 
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• Idenlify harvesl and post harvesl lechniques ulilised by harveslers and Irade", lo ,,~~"'ss 
waslelul or inappropriale lechniques Ihal may be Ihe cause 01 supplemenlary harvesl lo 
replace spoiled malerials; 

• Idenlify Ihe main largel species and other species Ihal may be mislakenly harvesled lo 
ensure Ihal harvesl impacl is nol assigned lo Ihe wmng species; 

• Quanlify Ihe volume 01 malerial harvesled lor comparison againsl lolal populalion; 

For a rapid assessmenl such as P. sidoides Ihe harvesl assessmenl melhodology has lo be 
Ilexible enough lo maximise Ihe collection 01 dala directly relevanl lo measuring harvesl 
impact so Ihal Ihe researcher can make basic managemenl decisions and/or idenlify lulure 
research priorilies. 

In Ihe case 01 P. sidoides, despile Ihe apparenl resilience lo harvesl il is nol known how 
quickly new commercially valuable luberous rools lorm oul 01 Ihe re-growth and loo Irequenl 
lollow-up harvesls may compromise Ihe survlval of re-sprouting plants. Considering Ihe 
harsh environmenlal condilions prevalenl in habilal, il is provisionally suggested Ihal re­
grown· plahls snould nol tie re-tiarvesled wilhin a period 01 four lo five years and Ihal lurther 
research inlo rool re-generalion limes be conducted lo <lnable revision 01 Ihis minimum 
periodo In addilion, although Irade dala indicales expor1. volumes in Ihe order 01 50,OOOkg 
(wel weighl) per annum, il is nol clear if this malches volumes processed by Ihe main 
importing countries. It is necessary Ihal a supplemenla,.y !rade sludy be conducled in 
Europe, lo idenlify olher inlernational consumers and linally lo confirm that trade levels are 
wilhin suslainable limits. 

Resource assessment methods for sustainable collection of Arnica flowers in 
the Apuseni mountains in Romania 

HORATIU EMIL POPA 1 

The Apuseni Mountains are localed in weslem Romania and are among Ihe mosl important 
source regions of Ainica montana in Romania. The WWF-UK I WWF DCP I USAMV projecl 
"The Conservation 01 the Easlern European medicinal planls: Amica montana in Romania" 
(hereafter called 'Amica Project') is funded by the DARWIN Inilialive and has developed a 
model lor sustainable Amica harvesting and trade (www.arnica-monlana.ro). The major 
threats to Amica and ils habilats are the change 01 Ira,jilional mounlain meadow 
managemenl inlo more inlensively managed agricultural syslems and over-harvesting 01 
Amica. 

60th species conservalion and economical sustainabilit( rely on appropriate resource 
assessment methods, aiming lo provide reliable data lo delermine the optimum maximum 
suslainable yield 01 Amica and sel annual quolas lor ils harvesling in the project area, Ihe 
commune 01 Girda de Sus. Therefore, all Amica habitats were invenloried, Ihe number 01 
f1ower-heads mon~ored, the 'generative : vegelative' ratio delermined, and Ihe density 01 
Ilowering Amica planls and Iheir f10wering rales analyzeod. In addition, the project sludies the 
biodivers~ of the Amica meadows and investigaled the,ir management Ihrough interviews 
with farmers. 

Sir. Observatorului 13, bl. OS 15, ap. 30, 400500 Cluj Napoca, Romania, 
popa ehoratiu@yahoo.com 
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Out of 8,741 hectares (total surface ofthe commune 01 Girda de Sus), about 1,600 hectares 
olopen land were surveyed. During three f10wering se,lsons in 2002 (MICHLER 2005), 2004 
and 2005. 597 ,".rn!c3 pO!ygOil~ '.":ith a totéil süi'fact: oí 5~i7 iJeGié:lres were identijied in 3;2 oays 
of walking through the area. The most important 10015 for the mapping process were the 
1 :5000 topographical maps. The borders of the polygons were drawn on the maps and then, 
using GIS software, the polygons were digitized. 

The number of Amica stems was counted in random transects 01 30m x 2m for 38 polygons 
in 2004, 130 polygons in 2005 and 98 polygons in 2006. 9.3 transects were counted on 
average per polygon during the 2005 field season. The number 01 f10wer heads per stem 
was also analyzed, resulting in an average of two flower heads per stem. Also, knowing the 
average number of the flowering individuals per square meter, allows to estimate the total 
number 01 f10wer heads. 

After data analysis and related statistical calculations, eln annual harvesting quota of six 
tonnes 01 Iresh Amica f10wer heads was determined as sustainable within the commune 01 
Girda de Sus (BARBARA MICHLER, pers. comm.). The descriptive statistics of f10wering 
individuals per square meter consist in the calculation 01 mean, average, maximum and 
standard deviation .. In.90% 01 the habitats, the f10wering individuals have a density between 
0.02 and 2.9 f10wering individuals per m' (all descriptive statistics were provided by BARBARA 
MICHLER, internal report, unpublished). 

The overall eost of the resouree assessment lor the tl1ree field seasons is estimated at 
22,000 US$. This calculation includes the costs 01 the inventorying, the monitoring, the 
biodiversity research, the soil study research and the ffi<3adows management interviews and 
does no! inelude the costs 01 a 4x4 car, 01 IT equipment and software and transport costs. It 
does also not include the salaries of specialists for anal:rzing the data and lor producing 
tecl1nical reports. Over the long term, the recurring costs 01 resource assessments 01 the 
same area are costs lor salaries for lield work and data interpretation, accommodation, 
meals and transporto II more local people are involved in monitoring accommodation costs 
could be reduced. According to the accepted error of the assessment, a lower number 01 
transects per square hectare could be established, whic.h would ofter a possibility to reduce 
the working days and the costs lor a=mmodation and meals which are in average 11.5 
US$ for a person per day. 

The questions on how precise this resource assessment method is and if the costs of the 
assessment can be sustained by a local company who will not benelit lrom external project 
funds, still needs to be discussed. 

The data obtained lrom resource assessments and the subsequent data analyses are 
valuable inlormation for the development of a management plan for Amica habitats and lor 
Amiea collection. This management plan is hoped to bE) Included in the general 
management plan 01 the Apuseni Natural Park establis~led in the region. 

To guarantee the long-term sustainability 01 Amica (and potentially also other MAPs) in the 
region, an ethical buyer of the product was lound, who \Viii also indirectly have an eye on 
adequate resource assessment in the luture. Third par1y certification is an additional tool 01 
external resource control; an assessment to obtain organic certification (EEC 2092/91) and 
ISSC-MAP (International Standard for Sustainable Wild Collection 01 Medicinal and Aromatic 
Plants) pilot assessment were carried out by IMO (Inslitute for Marketecology) in summer 
2006. 

Reference 

MICHLER, B. (2005): Leitprojekt "Heilpnanzen". -In: RUSDEA, 1:., REIF, A., POVARA,1. & KONOLD, W. 
(eds.): Perspekliven für aine Iraditionelle Kulturlandschaft In Osteuropa. Ergebnisse eines inter- und 
Iransdisziplináren, partizipativen Forschungsprojekles im Apusenl-Gebirge in Rumanien. pp. 378-380. 
Institut tür Landespnege, Frelburg (Culterra 34). 
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Determining the potential production area (PPA) and effective productivity area 
(EPA) of medicinal plant resources in Bulgaria 

SLAVCHO SAVEV' 

The study aims at the assessment 01 the species composition 01 MAPs in the Western 
Balkan Mountains range and to assess their total and E,ffective potential productivity 
area. Several habitat types were studied: pure beech lorests with two subtypes: wet and 
drier beech lormations; wet habitats along the rivers; lorest meadows, clearings and 
pastures; and cutting yards and lorest roads. An inventory 01 MAPs is performed lor each 
habitat Iype. The plant inventory has been done in thre'3 stages: mapping, assessment 01 
productivity, 'and assessment of stock. 

Forest maps have been used as a basis and route sampling method was applied to 
determine the map units where the target species occur. The relationship among the basic 
ecological variables 01 stands and the presence 01 targElt species was determined by means 
01 regression statistical analysis. The total area resulted 01 the analysis was considered as 
potential productlvity area (PPA). 

Determining the effective productivity area (EPA) was performed by means 01 experimental 
plots; in each plot the lollowing characteristics were assessed: 

• Coverage 01 the target species; 

• Area covered by the populations 01 the target speciEls; 

• Productivily (g/m2 and kg/ha); 

• Growing stock (kg/ha or tlha). 

These characteristics were used to determine the effective productivity areas (EPA). Only 
areas where enough stock lor exploitation was availablEl were considered as EPA. 
Exploitation stock should meet the lol!owing critería: 

• Economical effectiveness 01 the harvesting; 

• Accessibilily to the localities; 

• Possibility lor application 01 criterla for sustainablE' use. 

These criteria are: 

(1) Possibility lor application 01 rotations of harvesting. It is determined according to the 
period of lull regeneration 01 the population. II such regeneration continues, lor example, 
5 years, then the rotation period 01 harvesting is 5 yl~ars (each year 1/5 01 the stock is 
harvested). 

(2) Possibility lor proper determining 01 the period lor regeneration 01 the population after the 
harvesting. 

(3) Possibility to determine the annual harvest on a territory that will not destroy the 
population 01 the target species. This parameter is determined as a ratio 01 exploitation 
stock and the rotation periodo 

I Department 01 Silviculture, University 01 Forestry, Sofía 1751>, Bulgaria; ssavev@abv.bg 
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Resource assessment methods for sustainable collection of Devil's Claw 
(Harpagophytum procumbens OC.) in Namibia 

MARJANNE STROHBACH' 

Harpagophytum procumbens is a geophyte reslricted lo sandy areas of Ihe semi-arid 
Kalahari basin of soulhem Africa. II survives unfavourable seasons by sloring waler and 
assimilales in ils tuberous root system - Ihe lalter corsisling of a cenlral main luber 
extending inlo a deep laprool, and secondary lubers, wl1ich form on rools growing 
horizonlally off Ihe main luber, afien clase lo Ihe soil sUlface. The planl emerges during 
favourable condilions in spring from Ihe main luber, anel Ihe proslrale-growing shools die off 
complelely either al Ihe end of Ihe growing season, or when condilions become excessively 
arid before. 

The secondary tubers have been used for cenluries al¡ a panacea by Ihe San people, and 
since seienlific confirmalion of Iheir medicinal value in Ihe 1960s have been harvesled 
extensively for Ihe production of analgesic and anli-inflammalory medicine. Recenlly, 
harvesling of Ihe closely relaled Harpagophytum zeyhed, which is dislribuled in Ihe northern, 
higher-rainfall oulliers of Ihe Kalahari basin, has also inc:reased. Annual exports of sliced 
and dried secondary luber of bolh species range betwe,~n 500 and 800 1, bul have already 
exceeded 10001. The majorily of Ihis malerial comes flom Namibia, supporting an eslimated 
10 000 of Ihe pooresl households in Ihe counlry. 

In an effort lo invesligale and demonslrale Ihal harvesling practiees can be suslainable in Ihe 
long lerm, annual resource assessments were undertaken wilh largel communilies lo sel 
annual harvesling quolas. 

Inilial melhods delermining harvesling quolas consisled of planl counls along randomly 
walked transects, extrapolating densilies lo Ihe tolal el¡limaled area indicaled by communily 
members and mulliplying Ihe eslimaled number of planls with an assumed luber 
regeneralion weighl. Detalled population studies on permanenl observalion siles over a 
five-year period, carried oul in Ihe central Omaheke Re<Jion in easlem Namibia, yielded 
informalion on Iypical planl dislribulion palterns, harvesting impact on age-stale dislribulion 
wilhin populalions, as well as secondary luber (re)generalion rales relaled lo rainfall and 
harvesling practice. Observed phenological patterns enabled an oplimal timing of annual 
resouree assessments and harvesling periods. lI could also be confirmed Ihal by following a 
four-year rotatlonal harvest system as well as leaving Ihe main luber inlact ensured Ihe 
conlinued survival of Ihe populalion, while overgrazing ¡lnd bush-encroaehmenl lead lo a 
decline in planl productivily and numbers. 

Several survey melhods developed for sampling plan! densllies were Iried oul in Ihe Sludy 
area; of Ihese Ihe Variable Area Transect (VAT) method proved lo be Ihe mosl rapid, 
easily underslood and yel relalively accurale resource wrvey melhod, which, wilh a few 
modificalions, could also be used by trained communily members. The VAT melhod consisls 
of a fixed-width Iransect Ihal is invesligaled from a random poinl until a sel number of 
individuals has been found. We adapled Ihe melhod lo carry on eounling planls in 100-slep 
segmenls. Depending on Ihe dislribulion of Harpagophytum in Ihe area, Ihe 100 sleps will 
be walked in a random fashion, or in a continuous be~ lInlil no more plants can be found. 
This gives us a belter indicalion as lo Ihe actual local di,;¡tribution of Harpagophytum and 
henee Ihe extrapolalion of recorded densilies lo a speemc harvesling area is more accurale. 

I P.O. Box 1669, Swakopmund, Namibia, marstr@iway.na 
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In addition, repeatedly practisinQ and evaluatina the surv"v m,,'hod with hArv""',,r .. ",nd other 
community members showed that besides ecoiogically based issues, resource assessment 
methods also need to take into consideration community knowledge 01 the plant's lile-cycle 
and ecological requirements, the management 01 the tO':al available resource (past and 
present), overalllilestyle and income-generating opportlJnities 01 communities as well as the 
need lor a trusting relationship be!ween ecologist and harvesting community to ensure a 
long-term sustainability 01 harvesting Harpagophytum tubers. 

Resource Assessment methods for sustainble collection of Ratanhia (Krameria 
lappacea) in Peru 

MAXIMiuAN WEIGÉNi:i and NICOLAS DOSTERT' 

In the past lew years botconsult GmbH in collaboration with WELEDA GmbH and GTZ has 
established methods lor the sustainable wild harvesl 01 Ratanhia [Krameria lappacea 
(Dombey) Burdet & Simpson] roots in a designated collllction area near San Antonio south 01 
the city 01 Arequipa (Depto. Arequipa, Peru). 

The biology and lile cyele 01 Krameria lappacea are complex, involving a hemiparasitic lile 
lorm and very slow growth, with plants taking approximately 7 to 10 years to reach maturity, 
a size warranting a harvest 01 !he root system. A comrrereial eultivation 01 the speeies 
appears not leasible. Also, due to the lar-reaching root system, its strong lignification and 
the extremely hard soils partial harvest of individual plants is not practicable. 
Sustainable harvest levels therelore had to be established on the basis 01 an estimate of the 
total number of plants present in the protected area al1d their annual regrowth 
(establishmentlrecruitment). A maximum harvest level 'Nas arbitrarily set at 35% 01 the 
annual regrowth. Re-assessment 01 the status of the population will have to be carried out 
every second or third year to test for changes in populal.ion size or structure and adjust 
harvest level accordingly, il necessary. 

Additional studies have been carried out towards a ·Pla, Nacional de Manejo Sostenible" lor 
Krameria lappacea in Peru in additional Departments 01 the eountry to estimate possible 
sustainable harvest levels on a wider scale and the degree 01 depletion 01 this resouree at a 
nationallevel. Population sizes were studied by making a census lor repeated 10 x 10m 
squares in various populations and eounting the number 01 plants in lour age groups plus the 
exeavation holes Irom harvest (as a proxy lor the numb'3r 01 plants that have already been 
harvested in a given area). Totals of population sizes were used to caleulate the "standing 
crop" (total number 01 plant individuals per age group/ha and total weight 01 dried Krameria 
roots in kg/ha) and annual recrultment (absolute resource regeneration per year in kg/ha). 
The research shows that while the species as such is sHII very widespread and locally 
abundant, it already is commercially extinct (Le., a camrnereial harvest is no longer viable) in 
the Department Lima and parts 01 the Department Ancash. On the other hand, there are 
very extensive populations 01 Krameria Jappacea in some parts 01 Depto Ancash reaehing 20 
to over 40 times the density 01 San Antonio. Future commereial exploitation should 
eoneentrate on these large and healthy populations. 

botconsult GmbH, BergmannstraBe 19, D-l0961 Berlin, ~veigend@botconsult.de 
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Tha impúrtCiiict:: úf táxüiiümic a~cuféu;y in resource assessment 

MAXIMILIAN WEIGEND 1 

"Management plans" lor sustainability purposes are 10cIJssed on a given botanical resource 
in a clearly deJimited geographical region. However, very Jittle il any attention is given to the 
correet identifieation 01 the plant material involved and no botanical vouchers are 
routinely deposited in scientifie collections, so that the mal identity 01 the plant material 
harvested is Irequently entirely untraceable and eommonly incorrec!. Many botanicals on the 
international market represent wild mixtures belongin~1 to various species, which were 
either mixed at sorne stage 01 the post harvest treatment or originate already Irom mixed 
collections in the field. Some 01 the taxa collected may be rare in nature and should not be 
collected at all and may even be protected by local or nationallaws. 

These 'problems' abolJnd partictilarly in many plant groups which are taxonomically difficult, 
even to taxonomists, e.g., many Lamiaceae such as Thymus (thyme), Mentha (mint), 
Minthostachys (muña) or other plant groups such as Ge'ntianella (gentians). However, even 
common and seemingly well-known plants species such as Crataegus (hawthorn) and Urtica 
(stinging nettle) Irequently have poorly known and locally endemic subspecies. Different 
taxa will usually differ in their ecology, abundance, distribution and pharrnacological value. 
Correct identification is 01 paramount importance lor resource assessment, since the actual 
population sizes and sustainable levels 01 harvest have to be identilied lor the resource 
collected and it has additional ramilications lor both conservation and quality managemen!. 

The quality 01 plant identilications depends on several variables: The expertise 01 the 
botanist carrying them out, the quality 01 the literature and relerence material at his disposal, 
and the availability 01 uselul voucher material and data on the plant resource to be collected. 

For the purposes 01 an efficient resource management I propose the lollowing proeedure to 
deal with the problem 01 taxonomic identity: 

• Herbarium vouchers are prepared Irom a representative set 01 populations in the 
collection area and labelled according to the standard procedure. 

• Vouchers are identified by a knowledgable biologis!. 

• Vouchers are perrnanently deposited in a public herbarium (e.g., the National History 
Museum 01 the country concerned) 

• Area management plan includes the lollowing inlormation: 

· scientific name 01 the plant; 

· voucher data 01 the plant material deposited (collector, date, locality, where deposited); 

- name 01 the scientist who identilied the plant; 

· literature used lor deterrnination; 

• other, readily conlused species in the collection area (if any) and differential characters. 

This procedure, while appearing tedious to a non-scientist, assures maximum security lor the 
parties concerned in resource management and involves very Jittle costs. Phytochemical 
analysis, which are routinely carried out as part 01 the q uaJity control, are then also 
automatically vouchered and can be readily verified. 

botconsult GmbH, BergmannstraBe 19, 0-10961 Berlin, ~veigend@botconsult.de 
22 



.. Assessing the Sustainable Yield in MAP Calleetian" Vilm Sep 2006 Abstracts 

75 years of VILAR scientific work to explore medicinal plant resources of 
Russia: approaches. methods and results 

LEONID N. ZAYKo, V.Y MASLYAKOV and NICOLAY B. FADEEV' 

The AII-Russia (Iormer AII-Soviet-Union) Institute 01 Medicinal and Aromatic Plants (VI LAR) is 
a center 01 expertise in !he field 01 medicinal plant research in Russia. Since its creation in 
1931, numerous studies have been earried out on biodiversity 01 the Russian flora in order 
to lind new biologically active substances and plant raw material resources used lor drug 
substances production. 

AII steps 01 plant drug development Irom target plant identification and raw material 
resources evaluation to drug production are performed in the Institute. One 01 the 
lundamental tasks 01 the Institute has always been com¡titution, enrichment and preservation 
01 herbal lunds, enlargement 01 the botanical garden modicinal plant and seed collections. 

In the process 01 wild-growing medicinal plant (WGMP) investigation, different approaches 
of natural resources evaluation are used: ecologico-geographical, coenotical, 
cartographical and others. Two main methods have been worked out lor resource 
assessment: evaluation 01 given populations and the mllthod 01 key areas. 

About 600 expeditions have been organized on a large! spectrum 01 medicinal plants 
distributed in all c1imatic zones; taiga, broad-Ieaved lorests, lorest-steppe, steppe and high­
altitude belt areas displaying the highest biodiversity. 

Excessive exploitation 01 certain plant species (Ior example, Rhodio/a rosea, Rhaponticum 
carthamoides) raised the question 01 their conservation. Monitoring 01 resources and 
regeneration after harvesting should be carried out lor these species and in situ conservation 
procedures should be developed. 

Based on VlLAR's long experience and through developing external collaborations, new 
goals and perspectives have been lormulated: 

• Analysis 01 expedition results on WGMP areas and resources investigation; 

• Study 01 WGMP resources in key regions reflecting physico-geographical, phyto­
coenotic, ecological, nature conservation and economic specilicity 01 medicinal plant 
species growth (reserves, specially protected natural areas, agricultural regions); 

• Development 01 the geo-inlormational system "Medicinal llora geography 01 Russia" and 
establishment 01 the electronic atlas "Medicinal plant areas and resources 01 Russia"; 

• Creation 01 a modern system 01 standardized and legal documentation lor sustainable 
use, control, exploitation and preservation 01 WGMP resources. 

1 AII-Russian Institute 01 Medicinal and Aromatic Plants (VIU\Rl, Moscow, nfadeev@mail.ru 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Assessment for Maximum Sustainable Yield of Medicinal Aromatic Plants (MAPs) 

14. bis 17. September 2006, INA Vilm, Germany 

Name Institution Address Countrv Phone/Fax/e-mail 
Benzing, Albrecht CE RES GmbH Weilerstr.24, 78658 GerTTjany Tel.: +49 7403/9299-73 

Zimmern Fax: +49 7403/9299-74 
e-mail: benzing@ceres-cert.com 

Bhandari,Netra University of Hohenheim, Museumschlossflügel GenTlany. Tel.: +49 711/459-3026 
Departrnent of Agricunure 126, 70599 GenTlany Fax: +49 711/459-2652 
Communication & Extension e-mail: bhandari@uni-hohenheirn.de 

Dr. Bhattarai, International Centre for Integrated Khumaltar, Lalitpur, Nepal Tel.: +977 1/5525313 0.-14 
NinTlal Mountain Development (ICIMOD) P.O. Box 3226, Fax: +977 1/55245090.-5536747 

Kathmandu e-mail: mansa@ccsl.com.np 

Boor, Birgitt BIOHERB - Consulting for Kniegasse 2, 37213 GenTlany Tel.: +49 5542/6466 
International Organic Agriculture and Wilzenhausen Fax: +49 5542/72891 
Medicinal Plants e-mail: Birgitl.boor@bioh'erb.de 

Buitrón, Ximena Consultant La Pampa 2, Calle, G Ecuador Tel.: +593 22351803 
139 Y Calle J Quito e-mail: ximena3030@yahoo.com 

Dr. Chamberfain, USDA Forest Service, Southern 1650 Ramble Road, United States Tel.: +1 540/231-3611 
JamAR L. RARAarr.h Stalinn Blar.kRhurg, VA 24060 of AmArif'.a Fax: +1 540/231-1383 

e-mail: jachambe@vt.edu 

Crislobal Cabau, Forest Technology Centre of Pujada del Seminari GenTlany Tel.: +34 973/481752 
Roser Catalonia s/n, 25280 Solsona Fax: +34 973/481392 

e-mail: roser.cristobal@ctfc.es 

Djuric, Branko Agriculture Facully University of Bulevar Vojvode Petra Bosnia and Tel.: +387 651702-870 
Banja Luka Bojovica bb, 78 000 Herzegovina Fax: +38751/312-580 

Banja Luka e-mail: djuric branko@yahoo.com 

Dürbeck, Klaus Klaus Dürbeck Consulting Rufstr. 5, 83064 GenTlany Tel.: +49 803!>-3690 
Raubling Fax: +49803!>-8340 

e-mail: k.duerbeck@duerbeck.de 

Ellenberger, WeledaAG Dychweg 14, 4144 Swilzerfand Tel.: +41 61705/2293 
Andreas Arlesheim Fax: +41 61705/2320 

e-mail: aellenberger@weleda.ch 



11. Fadeev, Nicolay AII-Russian Institute 01 Medicinal and ul. Grina, 7, VI LAR, Russian Tel.: +7 95/38863-11 
Borissovich Aromatic Plants (VILAR) 11721 Moscow Federation Fax: +795/38863-11 

e-mail: nladeev@mail.ru 

12. Rscher, Wiltrud Intemational Academy lor Nature Insel Vilm, 18581 Genmany Tel.: +49 038301/86-115 
Conservation Isle 01 Vilm Putbus Fax: +49038301/86-150 

e-mail: wiltrud.f¡scher@bln-vilm.d,~ 

13. Dr. von der HimalAsia Foundation Post Box 20 439, Nepal: Tel.: +977 144/19-559 
Heide, Susanne Kathmandu Fax: +977 143/72-667 

e-mail: himalasia@wlink.com.np 

14. Dr. Kathe, Manfred-Henmsen-8tiftung Goebenstr. 1, 28209 Genmany Tel.: +49421/3466-227 
WoIIgang Bremen Fax: +49421/3466-228 

e-mail: wolfgang.kathe@m-h-s.or!l 

15. Kinhal, Giridhar FLRHT - Foundation for 74/2, Jarakbanke India Tel.: +91 80/28568006 
A. Revitalisation 01 Local Health, India Kaval, Post Attur, Via Fax: 0091 80/28567926 

Yelahanka, 560 064 e-mail: ga.kinhal@frtht.org.in 
Bangalore 

16. Kleinn, Christoph Institut für Waldinventur und Büsgenweg 5, 37077 Genmany Tel.: 0551/393472-73 
Waldwachstum Géitlingen Fax: 0551/399787 

e-mail: ckleinn@gwdg.de 

17. Dr. LAngA, UnivAr~il¡¡t KohlAnz LAndA", CAmp"~ FornlslrAl\A 7, 76829 Genmaoy Tel.: +49 (0)6341/280-188 
Dagmar, Chair Landau, Ab!. Biologie Landau Fax: +49 (0)6346/280-348 

e-mail: dagmartange@t-online.de 

18. Dr. Lawrence, Environmental Change Institute, South Parks Rd, OXl United Tel.: 01865/275880 
Anna University 01 Oxford 3QYOxford Kingdom Fax: 01865/275802 

e-mail: anna.lawrence@eci.ox.ac.!Jk 

19. Dr. Leaman, Medicinal Plant Spacialist Group 98 Russel Avenue, K1N Canada Tel.: 001 613/2357213 
Danna (MPSG) IUCN, Species Survival 7Xl0tlawa e-mail: djl@green-wortd.org 

Commission (SSC) 

20. McGough, Noel Royal Botanic Gardens, Kew; UK Surrey, TW9 3AB United T el.: +44 208/332-5722 
CITES Scientific Authority lor Plants Richmond Kingdom Fax: +44 208/332-5757 

e-mail: n.mcgough@kew.org 

21. Dr. Michler, Dr. Rsher ilanos-Iandscape ecology Forchheimer Weg 46, Genmany Tel.: +49 9195/9244-63 
Barbara 91341 R6t1enbach Fax: +49 9195/9244-64 

e-mail: B.Michler@ifanos.de 



22. Newton, David TRAFFIC EastlSouthern Africa Private Bag xll, 2122 South Africa Tel.: +2711/4861-102 
John Parkview Fax: +27 11/4861-506 

e-mail: david.newton@ewt.org.;:a 

23. Dr. Oschmann, Dr. Willmar Schwabe Willmar-Schwabe- Germany Tel.: +49 721/4005-271 
Rainer Pharmaceuticals StraBe 4, 76227 Fax: +49721/4005-170 

Karlsruhe e-mail: 
rainer.oschmann@schwabe.de 

24. Partl, Anamarija State Institute for Nature Protection Savska cesta 41/23, pp Croalia Tel.: +385 1/4866191 
50, Hrvatska, 10144 Fax: +385 1/4866171 
Zagreb e-mail: anamarija.partl@dzzp.hr 

25. Palzold, Britta , WWF Deutschland and TRAFFIC Rebstocker Sir. 55, Germany Tel.: +496979144 122 
60326 Frankfurt a. Main Fax: +496979144231 

e-mail: paetzold@wwf.de 

26. Popa, Horatiu Conservation of Eastern European str. Calea Manastur , Romania T el.: +40 7453/97655 
Medicinal Plants, Amica montana in nr. 3, 400372 Cluj Fax: 
Romania Projekt Napoca, judo Cluj e-mail: popaehoratiu@yahoo.col11 

27. Dr. Savev, Universily of Forestry; Dep. of 10, Kliment Ochridsky Bulgaria Tel.: +359 898/222582 
Slavcho Silviculture Blvd., 1756 Sofia Fax: +359 2/8622830 

e-mail: ssavev@abv.bg 

28. Dr. Schippmann, Federal Agency for Nature Konstantinstrasse 110, Germany Tel.: +49228/8491-136 
Uwe, Chair Conservation 53179 Bonn Fax: 0049228/8491-119 

e-mail: uwe.schippmann@bfn.de 

29. Dr. Schneider, Phyto Consulting Seeblickl1, 84163 Germany Tel.: 08734/9382-14 
Ernst Marklkofen Fax: 08734/9382-15 

e-mail: schneider.e@phyto-
consulting.de 

30. Staneva, Central Balkan National Park Bodra smyana SI. No 3, Bulgaria Tel.: +359 66/801-277 
Gergana Directorate 5300 Gabrovo Fax: +359 66/801-277 

e-mail: 9 staneva@cenralbalkan.bg 

31. Stolpe, Gisela Federal Agency for Nature Insel Vilm, 18581 Germany Tel.: +49 38301/86113 
Facilitator Conservation, Intemational Academy Putbus Fax: +49 38301/86150 

for Nature Conservation Isle of Vilm e-mail: gisela.stolpe@bfn-vilm.de 

32. Strohbach, CRIAA SA-DC; National Botanical P.O. Box 1669, Namibia Tel.: +284 84/484028 
Marianne Research Institute, Windhoek Swakopmund Fax: 

L e-mail: marstr@iway.na 
----- - - - - - - -- - - --- -



33. Dr. Sukopp, Federal Agency lor Nature Konstantinstr. 110, Gennany Tel.: 0228/8491-1474 
Ulrich Conservation, I 1.3 53179 Bonn Fax: 0228/8491-1419 

e-mail: ulrich.sukopp@bfn.de 

34. SÜl!, Sandra Universitiit Koblenz-Landau, Campus Konigstrasse 30, 76829 Germany Tel.: 06341/83251 
Landau Landau Fax: 

e-mail: sandra.suess@gmx.de 

35. Dr. TIcktin, University 01 Hawaii, Botany 3190 Maile Way, 96822 United States T el.: +808 956/3928 
Tamara Department Honolulu 01 Ameriea Fax: +808 956/3923 

e-mail: Ticktin@hawalLedu 

36. Dr. Tremp, Horsl LlMNOTERRA Kaltenbrunnenslr.14, Germany Tel.: 07745/9267-66 
79807 Lotlsletlen Fax: 

e-mail: tremp@uni-hohenheim.<le 

37. Dr. Weigend, botconsull GmbH BergmannstraBe 19, Gennany Tel.: 030/83856511 
Maximilian 10961 Beriin Fax: 030/81797049 

e-mail: weigend@botconsult.de 

38. Wong,Jennifer Wild Resources Limited Robinson Building, United Tel.: +44 1248/372211 I 
Deiniol Road, Bangor, Kingdom ~, '--' Gwynedd LL57 2UW e-mail: 

jenny.wong@Wildresources.co.uk 

39. Zaiko, Leonid AII-Russian Instilute 01 Medicinal and ul. Grina, 7, VILAR, Russian Tel.: +7 95/38863-11 
Nicolaevich Aromatic Plants (VILAR) 11721 Moscow Federation Fax: +7 95/38863-11 ~ e-mail: nfadeev@mail.ru 
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By themselves standards do not guarantee a particular performance 
threshold. Rather, the process through which they are developed, the 
technical rigor o( the standards themselves, and the consistencyand 
competency with which they are applied determine their value and 
impacto 

(Pierce and Laird 2003) 

This document has been prepared by the Medicinal Plant Specialist Group (MPSG) 
01 the Species Survival Commission (SSC), IUCN - The International Conservation 
Union, on be hall 01 a Steering Group consisting 01 the Bundesamt für Naturschutz 
(BIN), MPSG, and WWF Germany and TRAFFIC. The Steering Group has been 
brought together by BIN Germany to develop a standard lor the sustainable wild 
collection 01 medicinal.and aromatic plants. This work is supported through linked 
projects jointly lunded by BIN, WWF Germany, and IUCN-Canada. 

This document, and other documents related to this project, are available on the 
project download website: hllp://www.floraweb.de/map-pro/. 

Comments on the In/emational Standard for Sustainable Wild Col/ection of 
Medicinal and Aromatic Plants (ISSC-MAP), Working Dralt (June 2006) are welcome. 
Please direct inquiries and comments to: MAP-Standards-Criteria@wwf.de. 

For information contact: 

Susanne Honnel and Brilla Patzold 
WWF and TRAFFIC Germany 
MAP-Standards-Criteria@wwl.de 

Danna J. Leaman 
IUCN-SSC Medicinal Plant Specialist Group (MPSG) 
djl@green-world.org 

Frank Klingenstein 
German Federal Agency lor Nature Conservation (BIN) 
Irank.klingenstein@bln.de 

C/tation: Medicinal Plant Specialist Group (MPSG). 2006. Intemational standard 
for sustainable wild col/ection of medicinal and aromatic plants (ISSC-MAP. Working 
Draft (June 2006). Steering Group for the Development 01 an International Standard 
lor the Sustainable Wild Collection 01 Medicinal and Aromatic Plants. 
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1. INTRODUCTION 

This working draft 01 the International Standard lor Sustainable Wild Collection 01 
Medicinal and Aromatic Plants (ISSC·MAP) has been prepared by the Medicinal 
Plant Specialist Group (MPSG) 01 the Species Survival Commission (SSe¡, IUCN -
The International Conservation Union, in collaboration with a Steering Group 
consisting 01 the MPSG, Sundesamt für Naturschutz (SIN), WWF Germany, and 
TRAFFIC Germany. The ISSC-MAP is designed to help users, collectors, and 
managers 01 wild-collected medicinal and aromatic plant (MAP) resources to 
understand and comply with the conditions under which sustainable collection 01 
these resources can take place. An international advisory group 01 experts Irom 
diverse backgrounds has provided guidance in drafting the ISSC-MAP. The 
application 01 this draft standard will be tested in lield implementation trials 
addressing a range 01 potential and existing management situations lor wild-collected 
MAP resources. 

The ISSC-MAP builds on recent eflorts to deline a Iramework lor the sustainable use 
01 biological diversity. The United Nations Convention on Siological Oiversity (CSO) 
(UNEP 2001) provides both global and national contexts lor these ellorts. Under the 
CSO, specilic guidance lor the ecological, socio-economic, and equity basis lor 
conservation and sustainable use 01 biodiversity has been articulated in the 
Ecosystem Approach (Secretariat 01 the CSO 2000). the Global Strategy for Plant 
Conservation (Secretariat 01 the CSO 2002), Ihe Bonn Guidelines on Access to 
Genetic Resources and Fair and Equitable Sharing of the Benefits Arising out of their 
Utilization (Secretariat 01 the CSO 2002), and the Addis Ababa PrincipIes and 
Guidelines for the Sustainable Use of Biodiversity (Secretariat 01 the CSO 2004). 

The ISSC-MAP responds to the need to use biodiversity resources to improve human 
well-being by contributing to the objectives and targets delined by the Millennium 
Oevelopment Goals (UN 2005), and to the Johannesburg Plan 01 Implementation 
adopted by the World Summit on Sustainable Oevelopment (Secretariat 01 the CSO 
2002). 

More specilically locusing on medicinal plants, the ISSC-MAP is designed to lollow 
and, more importantly, to elaborate the recommendations 01 the 1993 
WHO/IUCNIWWF Guidelines on the Conservation of Medicinal Plants (WHO, IUCN & 
WWF 1993) and the WHO Guidelines on Good Agricultural and Collection Practices 
(GACP) for Medicinal Plants (WHO 2003). These guidelines provide general 
recommendations lor the development 01 a global Iramework 01 practice standards 
lor MAP. 01 these documents, only the 1993 Guidelines directly address ecological 
and socio-economic/equity issues related to sustainable wild harvest, and these are 
now out 01 date. WHO, IUCN, WWF and TRAFFIC are currently working together to 
revise these Guidelines through an international consultation process and with the 
intent to incorporate broader guidance and principies related to sustainable use 01 
biological diversity, access and benelit sharing, and lair business practices. 
Publication 01 these revised and updated Guidelines is anticipated in 2007. 

The ISSC-MAP will bridge the gap between existing broad conservation guidelines, 
and management plans developed lor specilic local conditions. Adopting the 
principies and applying the criteria thal make up the ISSC-MAP will help private 
companies, government agencies, research centres, and communitles to identily and 
lollow good practices lor the lollowing six key elements 01 sustainable wild collection 
01 medicinal and aromatic plants (MAP): 

ISSC·MAP Working Draft (Juno 2006) 4 



1, Maintaining wild MAP resources 
2, Preventing negative environmental impacts 
3. Complying with laws, regulations, and agreements 
4. Respecting customary rights 
5. Applying responsible management practices 
6. Applying responsible business practices 

The process to elaborate a standard lor Ihe suslainable wild colleclion 01 MAP is 
lunded by Ihe German Federal Agency lor Nalure Conservalion / Bundesaml für 
Nalurschutz (BIN) in associalion wilh The World Conservalion Union (IUCN), WWF 
Germany, and TRAFFIC. This document and olher documenls relaled to Ihis projecl 
are available on Ihe Projecl download websile: htlp:l/www.floraweb.de/map-pro/. 

The IS5C-MAP.is an evolving document This working draft is intended lo be lesled 
and revised based on experience gained in lield implemenlalion Irials, in partnership 
wilh inlerested organizalions, during 2006 - 2008, as well as Ihrough conlinuing 
consullalion wilh an advisory group broadly represenlalive 01 polenlial users 01 Ihe 
ISSC-MAP. ' 

2. BACKGROUND: WHY 15 THE ISSC-MAP BEING DEVELOPED? 

Medicinal and aromalic planls (MAP) 1 have been an importanl resource lor human 
heallh care Irom prehisloric limes to Ihe present day. According lo Ihe World Heallh 
Organizalion (WHO), the majorily 01 Ihe world's human populalion, especially in 
developing counlries, depends on Iradilional medicine based on MAP (WHO 2002). 
Between 50,000 and 70,000 planl species are known lo be used in Iradilional and 
modern medicinal syslems Ihroughoul Ihe world (Schippmann el al. 2006). Aboul 
3,000 MAP species are Iraded inlernalionally (Lange and Schippmann 1997), while an 
even larger number 01 MAP species are lound in local, nalional, and regionallrade. 

Relalively lew MAP species are cultivated, however. The greal majority 01 MAP 
species in Irade are wild-collected (Lange and Schippmann 1997; Srivastava el al. 
1996; Xiao Pen-gen 1991). This trend is likely lo continue over Ihe long tenm due to 
numerous lactors, including: 

o Litlle is known about Ihe growth and reproduclion requiremenls 01 mosl MAP 
species, which are derived Irom many laxonomic groups lor which there is litlle 
or no experience 01 cullivalion. 

o The time, research, and experience leading lo domeslication and cullivalion are 
costly, and relatively lew MAP species have Ihe large and reliable markels 
required lo support Ihese inpuls. 

o In many communilies where wild colleclion 01 MAP is an importanl source 01 
income, land lor ,cullivalion 01 non-Iood crops is limiled. 

Moreover, cullivalion may provide lewer environmenlal, social, and economic benelils 
Ihan wild collection 01 some MAP species. Wild collection 01 MAP secures valuable 

, Definitions 01 use 01 pJant specles cften overlap. In thls documento the term "medicinal and aromalic plants (MAP)· 
Ineludes p!ants usad lO produce pharmaceutlcals, dielary supplement products and naturat heallh products. beauty 
aids, cosmetlcs, and personal cara products, as well as sorne products marketed In the culinarylfood sector. 
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important lactor in the source countries' local economies (Schippmann et al. in press). 
Wild collection can provide incentives lor conservation and sustainable use 01 lorests 
and other important plant areas. 

However, over-harvesting, land conversion, and habitat loss increasingly threaten a 
considerable portion (approximately 15,000 species, or 21 per cent) 01 the world's 
MAP species and populations (Schippmann et al. in press). For these reasons, 
approaches to wild MAP collection that engage local, regional, and international 
collection enterprises and markets in the work 01 conservation and sustainable use 01 
MAP resources are urgently needed. 

There are many challenges to meet in developing and applying a standard set 01 
principies and good practices leading to support sustainable wild collection 01 MAP 
resources. These challenges include: 

• Circumstances 01 ecology, habitat, and pressures on resource are unique lor 
each species, requiring management plans that are specilic to each MAP 
collection operation and area. 

• Little research on harvesting techniques has been directed toward 
understanding how to collect wild MAP species sustainably. 

• Maximum quotas lor wild-collection 01 MAP species are often based on overly 
simple and untested assumptions about the relationship between available 
supply and regeneration 01 MAP resources. 

• Products, uses, and markets based on MAP species are numerous and 
diverse, with similarly numerous and diverse entry points lor practices 
supporting sustainable use. 

• There is a wide prolileration 01 labels and claims, such as organic and lair 
trade, which imply but do not provide a means 01 verilying sustainable wild 
collection. 

• Long and complex source-to-market supply chains make tracing a product 
back to its source extremely difficult. 

Existing principies and guidelínes lor conservation and sustainable use 01 medicinal 
plants address primarily the national and international polítical level, but only 
indirectly provide the medicinal plant industry and other stakeholders, including 
collectors, with specilic guidance on sustainable sourcing practices. For example, 
the revised Guidelines on the Conservation of Medicinal Plants 
(WHOIIUCNIWWFfTRAFFIC lorthcoming) and the WHO Guidelines on Good 
Agricultural and Col/ection Practices (GACP) for Medicinal Plants (WHO 2003) 
provide general recommendations addressed primarily lo governmenls and other 
polítical stakeholders, NGOs, IGOs and businesses world-wide. These guidelínes call 
lor, bul do not provide, concrete principies and criteria lor Ihe conservalion and 
sustainable use 01 medicinal plants. The ISSC-MAP provides a practical interface 
between the general recommendations set out in these Guidelines, and management 
plans that must be developed lor particular species and specilic situations. 

Other existing or proposed standards lor the sustainable collection 01 non-timber 
lorest products (NTFP) provide uselul models lor MAP. Models lor sustainable 
harvest 01 NTFP that may be particularly uselul lor MAP include the certilication 
system 01 the Forest Stewardship Council (FSC), the International Federation 01 
Organic Agricultural Movements (IFOAM), and Fairtrade Labelling Organizations 
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International (FLO)." Other irnportant models include natural resource co-management 
agreements with indigenous communities, and access and beneftt sharing 
arrangements between genetic resource users and providers. 

The ISSC-MAP working draft builds on existing principies, guldelines, and standards, 
but expands and extends these to provide principies and criteria more relevant to the 
sustainable wild collection 01 MAP resources. Implementing the ISSC-MAP wiII benelit 
ecological resources or area managers, industry, and local collectors by providing a 
reputable standard 01 good practica lor sustainable wild collectlon against which local 
performance can be designed and monitored with criteria and verified with indicators 
relevant to MAP resources. Harmonization with appropriate ecosystem, lair trade, 
production, product quality, and other relevant standards is considered an important 
avenue lor developing and implementing this standard. 

, The ISSC-MAP is designed to be applicable to the wide array 01 geographic, 
ecological, cultural, economic, and trade conditions in which wild-collection 01 MAP 
resources occurs. It primarily addresses wild collection 01 medicinal and aromatic 
plant materials lor commercial, rather than subsistence or local use, purposes. The 
standard locuses on best ecological practices but also aims to support responsible 
soci al standards and business practices that allect collectors and collection 
operations, because these elements in turn allect the management 01 collected 
species and collection areas. 

3. PROCESS: HOW IS THE ISSC-MAP BEING DEVELOPED? 

The process to elaborate an international standard lor the sustainable wild collection 
01 medicinal and aromatic plants (ISSC-MAP) is a joint initiative 01 the German 
Bundesamt für Naturschutz (BIN), WWFfTRAFFIC Germany, IUCN Canada, and the 
IUCN Medicinal Plant Specialist Group (MPSG). Together, these organizations have 
lormed a steering group to oversee the development 01 the standard. An 
international, interdisciplinary advisory group has been lormed to involve relevant 
stakeholders lrom ecological, socio-economic and lair-trade sectors in the process 01 
developing and testing a standard lor sustainable wild collection 01 MAP. 3 The 
advisory group brings together the medicinal plant I herbal products industry, small­
scale collection enterprises, non-government organizations, conservation and 
certilication organizations. The members' specific expertise and advice on the 
content 01 the standard, the development 01 practical guidance, and the opportunities 
to harmonize the development 01 this standard with other relevant Irameworks 
supports the implementation 01 the ISSC-MAP. 

A first draft 01 this standard was completed in November 2004 lor discusslon with 
members 01 the advisory group (Leaman 2004). The first draft consisted 01 lour 
separate practice standards4

; 1. Ecosystem and MAP resource management; 11. 
Wild collection 01 MAP resources; 111 Domestication, cultivation, and enhanced in situ 
production 01 MAP resources; and IV. Rights, responsibilities, and equitable relations 
01 stakeholders. The first draft was presented to the World Conservation Forum 01 

2 For a summary and anafysis of eHorts that hava bean mada in the past to conslder the relevance and application 01 
various models aimed al certification 01 sustainable wilcl collection see: Shanley, Pieres. Lalrd, & Guillen 2002. 
3 A current USI 01 members 01 the Advisory Group Is avallable on the project websile: http://www.floraweb.delmap-
Frot, ' 

The 11rsl draft MAP standard was Ioosely modelled on the structur8 01 the Marine Aquarium Council (MAC) ·Core 
Standards and Best Practice Guidance tor the Marine Aquarlum T rade- (MAC 2002), and on the Worklng Draft ABS 
Management Tool currently under development by the State Secretarlat tor Economlc A1faírs (SECO), Government 01 
Swllzertand (SECO 2005). 
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¡he 3'" iüCN Worid Conservation Congress In BangKoK In November 2004. A tirst 
expert workshop, convened on the Isle 01 Vllm in December 2004, provided a 
discussion lorum lor the members 01 the Advisory Group on the lirst draft document 
and other process related issues. 

A second draft, distributed to the Advisory Group in April2005, condensed the 
original lour practice standards into a single standard with ten principies, related 
criteria, and proposed indicators (Leaman & Salvador 2005). The relevance and 
practicality 01 the second draft standard was tested August - October 2005 in live 
existing MAP lield projects. The projects were selected Irom dillerent geographical 
regions, and offering a range 01 socio-economic and resource management 
circumstances: 

• A private company, An(felic d.o.o. in Bosnia-Herzegovina (financed by BINI 
INA, and SIPPO) 

• . A non-prolinnitiative, !racambi Medicinal Plants Project in Brazil (financed by 
Manlred-Hermsen-Stiftung) 

• A state-owned and managed protected area 01 Wanglang National Nature 
ReseNe & Baima State Forest in China (Iinanced by WWF Germany) 

• A community-based agro-artesanal producers' association (AAPPSME) in 
Ecuador (Iinanced by UNCTAD, with additional support Irom Manlred­
Hermsen-Stiftung) 

• A non-profit Sustainably HaNested Devi/'s Claw project in Namibia (Iinanced 
by Salus Haus, Germany) 

Results Irom the lield consultations have been summarized by Salvador (2005), and 
were evaluated during a second expert workshop on the Isle 01 Vilm in December 
20055

• The current working dralt 01 the ISSC-MAP incorporates comments Irom the 
Advisory Group, results 01 the lield consultation phase, and discussions during the 
2nd Vilm workshop. 

Participants in the 2nd Vilm workshop identilied a range 01 potential implementation 
strategies lar the ISSC-MAP (Figure 1). Implementation 01 the ISSC-MAP must 
address a number 01 additional challenges, including: 

• Awareness by potential ISSC-MAP users 01 the impacts 01 wild collection on 
MAP resources and perception 01 the need lar a standard 

• Participation 01 potential ISSC-MAP users in the process 01 developing and 
implementing the standard 

• Credibility 01 the overseers 01 the standard 
• Accountability 01 the users 01 the standard 
• Willingness 01 industry and consumers to support additional costs associated 

with applying the standard 

A study 01 implementation strategies and opportunities lar the ISSC-MAP was 
commissioned by WWF Germany early in 2006 (Kathe and Gallia 2006). Principal 
strategies examined include: 

• Integration with existing standards and mechanisms (e.g., CITES non­
detriment lindings lor species listed on Appendix 11). 

5 Descriptlons and summaries 01 the field consultation projects and the testlng methodology are available al 
www.floraweb.delmap-pro. as are the minutes of the Vilm workshops. r 
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• Partnership / harmonization with existing or developing standards and 
mechanisms (e.g., organic and lair-trade certification schemes, BioTrade 
principies and criteria). 

• Stand-alone mechanism (e.g., verification / certilication by one or more 
members 01 the ISSC-MAP steering group). 

; Oevelopment cooperatlon ' 
• Project design 

• Species level 
• Area level 

CITES 

Legal adoptlon • 

·Organic 
• Falr Tracia 
• Geographic origln 

01 Practica 
practicas 

• GACP 
• GMP 

manuals 

Guicl,no. on management plans 

Figure 1. Patentlallmplementatlan strategles lar the ISSC-MAP 

Opportunities lar implementation 01 the ISSC-MAP in South-eastern Europe were 
discussed during an international workshop convened in Bosnia and Herzegovina in 
May 2006. A preliminary implementation tri al, locusing on community-managed 
collection areas lor medicinal plants in India, wllI be undertaken in 2006 by the 
Foundation lor Revitalization 01 Local Health T raditions (FRLHT) with support from 
Plantlile International. An extended pilot implementation phase is planned lor 2007-
2008. 

4. STRUCTURE ANO CONTENT OF THE ISSC-MAP 

The purpose 01 the ISSC-MAP is to ensure the long-term survival 01 MAP 
populations in their habitats, while respecting the traditions, cultures and livelihoods 
01 all stakeholders. 

The objectives 01 this standard are: 

• To provide a Iramework 01 principies and criteria that can be applied to the 
management 01 MAP species and their ecosystems; 

• To provide guidance lar management planning; 
• To serve as a basis lor monitoring and reporting; and 
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• To recommend requirements ior cemiication oi sustalnaOle wilo cOlleCtlOn 01 
MAP resources. 

The current working draft 01 the ISSC-MAP 101l0ws a lunctional hierarchy 01 
components according to the division outlined in Table 1. These delinitions are 
based on a general Iramework recommended lor the lormulation 01 sustainable lorest 
management standards (Lammerts van Bueren and Blom 1997). 

Table 1. Functlonal differentlatlon 01 standard components 

Element 

Standard 

PrinCipie 

Description 

Set 01 rules developed lor conceptualisation, implementation, 
and/or evaluation 01 good management practices. 

. A lundamental law or rule, serving as a basis lor reasoning and 
action. Principies are explicil elements 01 a goal. 

Criterion A state or aspect 01 a process or system, which should be in 
place as a result 01 adherence lo a principie. The way criteria are 
lormulated should give rise to a verdict on Ihe degree 01 

. compliance in an actual situation. 

Indicator A quantilalive or qualitative parameter which can be assessed in 
relation lo a criterion. It describes in an objectively verifiable and 
unambiguous way leatures 01 the system, or elements 01 
prevailing policy and management conditions and human driven 
processes indicative 01 the state 01 the eco- and social system. 

Method 01 
control (verilier) 

The so urce 01 inlormation lor the indicator or lor the relerence 
value lor the indicator. 

The current working draft 01 Ihe ISSC-MAP has six principies and 18 criteria, 
addressing ecological, social, and economic requirements lor sustainable wild 
collection 01 MAP. These are listed in Table 2. The proposed indicalors are 
elaborated in Annex 1. 

Table 2. ISSC-MAP Principies and Criteria 

SEcnON 1: WILO COLLECTION ANO CONSERVATION REQUIREMENTS 

Principie 1. Malntalnlng Wlld MAP Resources 
Wild colleclion 01 MAP resources shall be conducted at a scale and rate and in a manner !hat malnlains 
populations and specJes over Ihe long termo 

1.1 Conservatlon status 01 larget MAP specles 
The conservation status of target MAP species and populations is assessed and regularly 
reviewed. 

1.2 Knowledge-based collectlon practlces 
MAP collection and management practices are based on adequate identification, inventory, 

ISSC-MAP Working Draft (June 2006) 10 
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" 

1 • :~~ .... • , 
11 

l' 

I • assessment, and monitoring of the larget species and collection impacls. 

1 
íiI • 

1.3 Collectlon Intenslly and specles regeneration 

The rate (inlensity and Irequency) 01 MAP collection does not exceed the largel species' ability lo 
regenerale over lhe long lermo 

!::~:) 

1 • ,'""':'\, • 
Principie 2. Preventlng Negatlve Envlronmenlallmpacls 

Negative Impacts caused by MAP collection activities on olher wild species, lhe collection area, and 
nelghbouring areas shall be prevenled. 

1 
/~ ~~ 

" 
2.1 Sensltlve taxa and habltats 

Rare, threatened, and endangered species and habitats that are likely to be affected by MAP 
,-

1 • ~, 

i 
'- ,.J 

collection and management are identified and protected. 

2.2 Habltal (Iandscape level) managemanl 

Management activities sapporting wild MAP colleclion do nol adversely alteet ecosystem diversity, 
processes, and functions. 

] • I SECTION 11: LEGAL ANO ETHICAL REQUIREMENTS 

] • (,",. 
'':...-• 

Principie 3. Complylng wllh Laws, Regulatlons, and Agreemenls 

MAP collectlon and managemenl aclivities shall be carried oul under legitimale tenure arrangements, 
and comply with relevant laws; regulalions, and agreements. , 

1 11 
I!) 

, • 
3.1 Tenura, management authority, and use rlghts 

Collectors and managers have a clear and recognized rlght and authority to use and manage the 
targel MAP resources, 

] • ,-
¡. I 

] • , 
",-"o 

• 
3.2 laws, regulatlons, and admlnistratlve requirements 

Collection and management 01 MAP resources complies with all intemational agreements and with 
national, and locallaws, regulations, and administrative requirements, including those related to 
protected species and areas. 

Principie 4. Respectlng Customary Rlghls 
,(1~'.';r\ 

] • :':-.\ 
'.~~ • J .. 

Local communities' and indigenous peoples' customary rights to use and manage collection areas and 
wlld coJlected MAP resources shall be recognized and respected. 

4.1 Tradltlonal use, access rlghts, and cultural herltage 

Local communities and indigenous people with legal or customary tenure or use rights maintain 
control, to the extent necessary to protect their rights or resources, over MAP colleclion operations. , 

J • l' " 

• 
4.2 Benellt sharlng 

Agreements with local communilies and indigenous people are based on appropriate and 
adequale knowledge 01 MAP resource !enure, management requirements, and resource value. 

] .. 
l.> 

11 
I!I 
i .., 

SECTlON 111: MANAGEMENT ANO BUSINESS REQUIREMENTS 

Principie 5. Applylng Responslble Management Practicas 

Wild collectlon 01 MAP species shall be based on adaplive, practical, partlcipalory, and transparent 
management practicas. 

-'-~ 11 
1: ~;;' 

-- • 
5.1 Specles I area managemenl plan 

A species I area management plan defines adaptive, practical management processes and Good 
CoJlection Practices. 

1 • - \._, 
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5.2 Invenlory, assessmenl, and monilorlng 

Managemenl of MAP wild collection is supported by adequate and practical resource inventory, 
assessment, and monitoring af collection impacts. 

5.3 Transparency and partlclpalion 

MAP collection activities are carried out in a transparent manner with respect to management 
planning and implementation, recording and sharing information, and Involving stakeholders. 

5.4 Documentation 

Procedures for collecting, managing. and sharing information required for effective collection 
management are eslablished and carried out. 

Principie 6. Applylng Responslble Business Practlces 

Wild collection of wild MAP resources shall be undertaken lo support quality, financlal, and labour 
require,!,ents of the market without sacrificing sustainability of Ihe resource. 

6.1 Markell buyor speciflcalions 

The sustainable collection and handling of MAP resources is managed and planned acconding to 
market requirements in arder to prevent or minimise the collection af products unlikely lo be sold. 

6.2 Traceablllly 

Slorage and handling of MAP resourees is managed lo support Iraceability lo collection area, 

6.3 Flnanclal vlabillly 

Mechanisms are encouraged to ensure the financial viability of systems of sustalnable wild 
collection of MAP resources. 

6.4 Tralning and capacily building 

Resource managers and collectors hava adequate skills (training, supervision. experience) lo 
implement the provisions af the management plan, and lo comply with the requlrements of this 
slandand. 

6.5 Worker safety and compensation 

MAP collection management provides adequate work-related health. safety. and financial 
compensation to collectors and other workers 

ISSC-MAP Working Draft (June 2006) 12 
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Seellon I 

Principie 
1 

Crlterlon 
1.1 

Criterlon 
1.2 

Annex 1. ISSC-MAP Proposed Indicators 

,. 
COmpetence 

~ 

· qrlterlon , .8 Indlcator Form 01 Indlcator I Method e 1! 
~ E 01 eontrol ~¡ S t · . " ;; 

Z .. f ' ' 
" al e .' ..... 

S 8 l! ,', · . " 

WlLD COLLECTlON ANDCONSERVATION REQUIREMENTS 

Malnlalnlng Wlld MAP Resourees 
Wlld coll.K;lIim 01 MAP, resources shall be eonducted al a scalé and rate and in a manner !hal malntelns populallons and 
specles over the lono lerm. 
COnservatlon status 1.1.1 '. Current conserv¡ltion status 01 • IUCN Red Ust prograrnme, X 
of targat MAP target MAP species Is assessed Red Ust database, aodlor 
specles &coording lo the ¡UeN Red Ust Red Ust AUlhority 10r 
!he conservatlon categories and erlteria (verslon medicinal plants 
status 01 target MAP 3.1, 2001) and regularly rev;ewed. + X X 
species and • Conservation status reports 
populations Is 1.1.2 Far specles determined to be Data • Documents 01 gathered X assessed and 
regularly revlewed. deficient (DO) or nol 8valuated ¡"farmallan 

(!'lE) accordlng to the IUCN Red • Written f1eld veriflcation X X 
Ust categorles and criterla, report on the specles 
su1licient infonnation Is gathered population . X X 
to complete and I Of revtew a • Resource assessment X X 
prevlous conseNation status • Red lIst data requirecl • 
assessment (according to 1.1.1). checkllst 

Knowledge-bssed 1.2.1 Endangered or critically • Ust 01 collected plants X 
collectlon practicas endangered species (according lo 
MAP collection and the IUCN Red Ust) are nal wild 
management practlces collected lar commercial 
are based on purposes. 
adequate 
identitication, 

1.2.2 Management strategies are • Ust 01 col1ected pJants X Inventory, assessment, 
and monitoring 01 the delined and Implementad to • Management plan X 

larget species and reduce identilied threats 10 

collection impacts. specles consldered "vulnerable-
according lo lhe IUCN Red List. 

1.2.3 MAP species targeted lar • Handbooks, manuals., and X 
collection and their geographic other alds lo specfes 
sources are accurately and identilicatlon 
adequate~ identified with voucher • Voucher specimens wilh X 

X 
specimens from \he collectian site. taxanomic names. as well 

as lacaI and trade names 
• Map showing collectian 

lacatian or GPS coordinates X 
included an vaucher 

+ 
• Ouality standards 
• Ocx:umented Instructlans ot X 

the buyer X 

1,2.4 Maps of col\ectlan sites identily • Maps 01 each callection X 
target papulatlons. area 

6 Priorlly categaries have been proposed by the Institute far Marketecolagy (IMO) In work undertaken to revise the Indlcators for 
the CUrTent Worl<lng Orali (June 2006) ISSC.MAP: 
1: Majar musl ... mlnfmum requlrement 

1 

2-') 1 

1 

1 

2-')1 

1 

. 2: Mnor must.,. should requirement 
3: Recommendatlon 
The MPSG has propasad a higher priarity lar same 01 the indicators,lndicated by --+-. 
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1.3 
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~ Indlcator Crlterlon 
" >, 

, , z 
, , 

1,2.5 Internal I I o 

define colleClion methods for each 
largat MAP species I part 01 plant o 

based on appropriate sources 01 
inlormation and knowledge 01 
biological characteristics 01 the o 
species. 

o 

o 

. . 

11,2,6 11 are o 

regularly surveyed and adjusted o 

on the basis 01 observation 01 lis 
I • .:.. 1 laro e¡~d 

[T.2.7 1 Wasteof target MAP 
causad by poor colleelien 

o 

practices is minimizad. o 

I 11.3,1 I o 

and specles on target species' papulation slze, 
regeneration distributlan, and structure (age 
The rate (intensity and classes) in Ihe collection area. 
frequency) 01 MAP o 

collectian daes nol 
exceed the target 
specles' ability lo 
regenerate over ¡he 
long termo 1.3.2 quantiti~ :~~=~ed in the 

o 

o 

intemal collection instructions lar 
each speciesl part 01 plant and lor o 
each collection area. 

o 

o 

o 

o 

1T.3~3 I uSI~~;~liábi¡;~ ,are aellneo 
o 

volume, o 

1 welght. ' 
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Form ollndlcator , Malhod i e 
~ 01 control 

o~ 
-GI , o' U , .. /2' = iii' S l1 8E 

X 1 
Internal Collection Rules 
Specles· and slte·speciflc X 
monographs for collectors X 

+ 
Informalion gathering X 
documents 
Published research, en-sita 
research and obselVations, X 
local knowledge and 
collectors' experience. 
Consultation wlth relevanl 
speclallstl resoures 
management authorities 

Written reports -J( X 1 
Analysis 01 ¡nfonnalion 
collectad 

X X 
CoI/ecUo" inslruclions/ 
Internal Collection Rules 

X 1 271 

Visual! physical verificatlon X 
01 area by inspector 

Assessment reports, X X 12~1 
scoping inventaries, 
¡nlarmalion gathering 
dacuments. X 
Inlormalian Irom relevant 
sludiesConsultation with 
relevant specialistl resouree X X 
management aulhorities 

X 1 
(including regeneration rate 
assessment) 
Confirmatlon of 
sustainabllity 01 a certain X X 
harvest quanlity issued by 
anindependenlexpertl 
relevant authority 
Collection pennit issued by X 
resoures management 
authority listing a11 plants 
wilh respective maximum 

X quantities 
Hislorical data registers or 
moniloring reports on stable 
production with present 
collection activitles 

X + 
Collection instructions I 

X Internal CollecUon Rules 
Species- and site-specific 
monographs lor collectors 

I I " X 1 
Intemal ,~~ecllo~ii;;¡~ 
Species~ ;I~; I X X 
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form o, lndlcator I Method e 
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1.3.4 When appropriate and adequate • Data collection programme X 1 
knowledge I infonnation ls nol • Information gathering 
availabls, a data collection documents. X 
prograrnme Is undertaken and any • Documentad observatlon X 
ongoing colleclion takes a and visual appraisal 
precautionary approach (collected • Ovarall rlsk assessment X 
quantities below potentlal 
produclion). 

1.3.5 The proportion ot mature. • Assessment reports X X 
reproducing individuals lo retain in • Informatlon Irom relevant X X 
the larget populatlons for studies 

. - collectlon Is detennined lo • Consultation with relevant X X 
mBintain a basalina population specialistl resource 
density and a baseline structural management authorities 
and genetlc diversity. 

1.3.6 Minimum and maximum age I size • Assessment reports X X 2 
class allowed lor collection is • Consultation wlth relevant 
defined lor the largel species and specialisV resouree X X 
collection sita in the intemal management aulhoritles 
collection instructlons. + 

• Collection inslruclions I X 
Internal Collection Rules 

• Specles- and site-speciflc 
monographs lor collectors X X 

1.3.7 The age I siza-cJasses are defined • Assessment reports X 2~1 
using reliable and practical • Species- and site-specific 
characters (e.g., plant diameter I monographs lor collectors X X 

L. rl 
~~~ 

~I 
.. 
• DBH, height, fruiting and 

Ilowering, local collectors' 
knowiedge). 

1.3.8 Maximum allowad frequancy 01 • Assessment reports I X X 
coUection 01 the larget specJes, Declaratlon 01 relevant 

(~'~,\,~ 

rl • ~"! • defined In the collection specialisU resouree 
instructions, does not exeeed the management authorities 
rate 01 replacement 01 adult • Collection instructions I X 
individuals or plant part collectad Internal Collection Rules 
In the collection region. • Species- and sile-specific 

monographs lor colleclors X X 

1.3,9 Periods allowed for collection are • Assessment reports I X X 2~1 

rl i ¡,,~,\ 
,{~~' 

r-I 
I 
ÍI 

determined using reliable and Declararlon 01 relevant 
practical indicators (e.g., specialisV resouree 
seasonality, precipitation cycJes, management aulhorities 
Oowering and fruiting times) and • Species- and site-specific X X 
are based on lnformarion about monographs for colledors 
the reproductive cycJes 01 larget 

{' '- ~ 

L] 11 
~.:..' ! 

• MAP species. 

1.3.10 ConsoJidated data on collected • ColJectionl purehase X 2 
quantlties are available (why nol records 
·recorded"like in Ihe lollowing 
indicator (species/arealyear) and 
confirm compllanee wlth eollection 
i"structions. 

rl • ~i .. :~\~ 

r-l " .. 
1.3.11 Collection quantities, periods and • Colleetionl purchase X 1 

frequency 01 colleetion are records 
recorded and conlirm compliance 
wlth collection instructions. LI e 

• C-I ' . 
. ; .. 
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Principie Preventlng Negatlve Envlronmentallmpacts 
. 2; .: .' .. . , " . . 

~'. 
Negative Impacts caused by MAP collection activities on o!her wild speeles, !he collection area, and nelghbourlng areas 

'. shall be prevented. 
Crlterlon Sensitiva taxa and 2.1.1 Existing species and habita! • Managemenl plan X 2~1 

2.1 habltats conservallon slralegies relevan! lo 
Rara, threalened, and the collection area are racognlzed 
endangered species and included in Ihe managemenl 
and habitats that are pl~~~~CCOrding lo Criterion 5.1.6, 
likely lo be affecled by 5.1. . 
MAP oollec1l0n and 2.1.2 Knowledge of spec1al lunctions in • Management plan X X 3 
management are the ecosyslem I dependent 
idenUfled and rela1l0nshlps betwean targat MAP 
protected. and other species ls documented 

and lncorporated lnto 
management and monitoring 
(a~r.0rding lo Criterion 5.1 and 
5.2. 

Crlterlon Habltat (Iandscape 22.1 The habitat management • Information Irom the ownerl X 2~1 
2.2 level) managemant practices applied In the collection responsible manager 

Management activitles area are described. 
supportlng wlld MAP 
collectlon do nol 2.2.2 Negative impacts 01 MAP • Management plan X X 2~1 
adversely affect collection practices and 
ecosystem diversity, management activilles on the 
processes, and collection ares are identifled in the 
functions. managem~w. plan (according to 

Criterion 5.1 . 
2.2.3 Implemented collection methods & • Consultation with re!evant X X X 1 

tools are appropriate: damage lo specJalistl resource 
lhe plantlplant population is managemenl authorlties 
mlnimised. • Visual: ~YS~~:rilicatlon X 

01 ares 105 or 
2.2.4 Collection methods do not create • Consultation with relevant X X X 1 

negativa ecosystem-Ievellmpacts speclalisU resource 
in the collec~on area (according lo management authorlties 
2.2.1). • Visual I physical verlficatlon X 

of area by inspector 

2.2.5 Other activities in the area • Reports on other activltles X 1 
representing potential Ihreats on in the area 
sustalnability 01 species and • Reports on other companies X 
habitat are identified (e.g. other I groups oollectlng in Ihe 
collectors in the same area). same area 

• Consultatlon with other X 
operalions/ management 
authorltles worklng In or 
adjacent to the oollection 
area 

2.2.6 The management plan (acc. • Management plan X 2~1 
Criterion 5.1) includes strategies • Agreements with other X 
lo prevent or reduce negative oompanies in the area 
Impacts on other specles and the 
COII.~~~lon area (according lo 
2.2.1. 

2.2.7 Changes in ecosystem structure, • Written monitorlng reparts X 1 
function, and services are 
monitored an~~eported (according 
to Criterion 5.2 . 
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2.2.8 No prohibited Inputs (according lo • Ofliclal conflrmaUon trom X 1 

organlc standards) are used in Ihe regional foresl cHica or 
collectlon area. similar (Iand owner, 

responsible mangar) 
• Visual! physical verificatlon X 

01 area by Inspector 
• Ovarall risk assessment 01 X 

Ihe area 

~I 
," • ("" 

~I '" • n 11 
( ';" 

JI 
2.2.9 Landscape·level and intensiva • Wr1Hen monitorlog reports X 2 

management practices promoting • Field notes I documentad 
MAP resourees (e.g. overstory observallons and visual X 

- reduction, enrichment planting) do appralsal 
nol negatlvely atlaet sensitive • Consultsllon with relevant 
species or Ihe ecosystem speclallst/ resouree 
structure, dlversity processes and management authoritles 
functlons in Ihe collection area. 

Sectlon 11 LEGAL ANO ETI:IICAL REQUIREMENTS 
" 

Principia ~ompl~ng ~Ith ~ws, Regulatlons, and Agreements 
'3, MAP collectlon and management actIvlUes'shall be carried out under legltimate tenura arrangements, and compty wilh relevant laws, , '.' ;;~,'-uI8tlons 8nd a~reements •. " 

Crlterlon Tenure, management 3.1.1 TIla area where wlld colleclion is • Currenl verslons 01 maps at X 1 
3.1 authorlty, and use carrled out Is clearfy defined and en edequate scale for sU the 

rlghlS Its boundaries established. collection Breas (siso 
Collectors and eommunltyl collector· 
managers have s elesr gen':.,!~d maps and 
and recognized right surve 
and authority to use 3.1.2 TIle ownership, tenure, or use • Relevant documents lha! X 2 
and manage the largel rights 01 the colleclion area are idenlify the responsible 
MAP resources. known over a lime-scale that is managers lownership 

long enough lo fulfil the staled include: Land title I desd, 
MAP resource managemenl lease agreemenl. resource 
objeetives. management agreemenl, 

collection pennil, letter lrom 
a solicitor Ilawyer, land 
registry records 

3.1.3 TIlere is a regulatory syslem In • Documented Regulatory X 2 
place protectlng the MAP systeml Policy from Ihe 
managemenl area lrom iIlegal responsible manager or 
collection activities, settlement. authority I owner 
and other unauthorized activitles. 

rl i 
1';', 
I::"~" • .. ·.-.>1 " 

L . • 
n .. 

e '. ~ 
',;, • i n .':.:;0'. • , ., 
C .~: ,. 

Ll • (-~. ~ 

n ~ ,. 

• ¡ 

n I 
':..,' • L] '",-

,', • 3.1.4 Mechanisms 01 control effectively • Regulatory syslem X 2 
Insure the functloning 01 the • Interview with collectors X 
regulatory system. • Inlonnatlon lrom the 

responsible manager or X 
authority lowner 

X • Monitoring reports 

rl 11 
\~ ",; 

• 
3.1.5 The colleclorsl eollection • CollectJon permlts X 2 

managers have a clear righl lo • Contracts or agreements X 
use and manage the MAP 
resources. 

L1 • r.< " 
" -

r1 I!I 
i 
:,:~'l 

L] I 
• 

r) 11 
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Crlterlon Laws, regulatlons, 3.2.1 Relevant legal. regulatory, and • Relevant legal, regulatory, X 1 

3.2 and administrativa administrativa requlrements and and administrativa 
requlrements responsibilities are known and documents (incJuding 
Collection and understood by resouree contracts. collection 
managemenl 01 MAP managers. permits, export permits,etc.) 
resources compiles + X 
wilh all ¡ntemationa! • Nalionalllocal liSis 01 
agreements and with protected specles louncl in 
oatianal and local or likely lo be found in the 
laws, regulations, and col/eclion area X 
administrativa • Nationalllocal Usts or maps 
requirements, 01 protected areas wilhin or 
including those related overtapping wilh the 
to protected species collection area X 
and areas. • Cornmunieation wilh 

relevant aulhorities I local 
conservation organlzatlons 

3.2.2 Management plans, procedures, • Contracts X 1 
work instructlons and contraets + 
meet relevantlegal, regulalory, • Management plans, X 
and administrativa raquírements. procedures, work 

instructions 
+ X 

• Collaction permils 
+ 

• Maps Indieating location of X 
any protecled areas wilhin 
or adjacent lo collection 

X area 
+ 

• Export permits (o.g. CITES 
Appendix 11 specles) 

.~rlnclpla Ro.pectlng Customary Rlghts 
.-4 :.'. LoCal communltles' and Indigenous peoples' customary rights lo use and managa collectlon areas and wlld collected MAP ~sources' 

shall be ro"""nized and rosoected. . . '. . 
Crlterlon Tradltlonal use, 4.1.1 Knowledge of legal or customary • Documentatíon on X 2 

4.1 aecesa rlghts, Bnd rights, traditional uses and cultural tradílional MAP and 
cultural herltage and rengious slgniflcance 01 MAP colleetlon area uses so as 
Local eommunities and and other specles and their on cultural and rellgious 
indlgenous people with habitals is available signlflcanee X 
legal or eustomary • Information galherlng 
tenure or use rlghts documents 
mainlain control, lo (he • Informallon frcm local X 
extenl neeessary lO groups/ indigenous peoples 
protect thelr r!ghls or • Consultation wilh relevanl 
resources, over MAP Buthorities and speclalists 
coUection operations. 

4.1.2 Traditional uses I aecass rights • Management plan X X 2~1 
are included in the resource I 
colleclion area management plan 

I (according 10 crilerion 5.1) 
4.1.3 Colleellon of MAP resources • Agreements with local X 1 

respects the cultural and religious groups Ilndlgenous peoples 
significance of MAP and other • Maps Indicating locatlon X 
specles and their habltals and boundarles of Ihese 
(according to 4.1.1). areas 
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4.1.4 PotentiaJ Impacts 01 MAP • 

calleclian actlvities on traditional 
use, access rights, and cultural 
herilage in the collection area (on 
lhe basls 01 Indicarer 4.1.1) are 
delinee! ~~IUding Ihe ¡nflux 01 
collectors . 

4.1.5 Measures are taken lo avoid 1055 • 
or damage affecting the legal or 
customary rights, resources, 
health security or livelihoods 01 
loca! communities and indigenous 

-. pe~\",jon lhe basis ollndicalor 
4.1.1 . 

4.1.6 Fair compensation 15 provided in • 
the case 01 such 1055 or damage. 

4.1.7 Availability, accessibility, and • 
quality 01 medicinal plant 
resources for local and tradUjona! 
use (on the basls 01 indicator 
4.1.1) are not undermined or 
diminlshed by commercial 
collection. 

4.1.8 Appropriate and ellective • 
mechanisms are used lo resolve 
grievances. 

Crlterlon Benall' sharlng 4.2.1 Agreements w1th local • 
4.2 Agreements with local communitles and indigenous 

cornmunlties and people exist. 
indigenous people are 

4.2.2 Agreements are in campilanes • basad on appropriate 
and adequats wilh relevanl nationallaws and 

knowledge al MAP regulations conceming access 

resoures tenura, and benelit sharin~. 

management 4.2.3 Conceming the use 01 lraditional • 
requlrements, and knowledge: Informad consent is 

resouree value. glven by tha source community, 
and mutually agreed lerms are 
reachad lar access lo this 
knowledge and the equitabla 
distribution 01 benelits arlsing from 
lis usa. 

4.2.4 Evidence exists 01 prior informad • 
consent (PIC) and mutually 
agreed terms (MA T) with respeet 
lo genetic resouree access, 
management responsibility, and 
delegation 01 control lo olher 

I aQencies. 
4.2.5 Resource access and benefil • 

sharlng agreements reflect • 
avallable sclenlific, local, industry, 
and other ralevapt sources-ór-
knowledge IlnlormatJon 
conceming lhe current and 
anticipated value 01 the resource. 
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Risk analysis 01 potentlal X 
Impacts 

Management plan X 

Evidence (e.g. document X 
recareis) 01 consultation I 
conflict resolutlon 

Recareis on consultations X 
wlth local communitles and 
Indigenous people 
conceming availabiUty, 
accessibility and quality 01 
medicinal plant resources 

Evidence (e.g. document X 
recorels) 01 consultation I 
conflicl resolution w1lh local 
communities and 
indigenous peoples 
conceming MAP colleetion 
activities 

Agreement X 
recordldocument 

Natlonallegislalion I X 
regulatlons 

Agreement documents X 

Contracts ancl agreements X 
Inelude evldence 01 prior 
Inlormed consent (PIC); 
slatement al muluany 
agreed lerms (MAl) 

Agreement document X 
Recoros, reports or olher 
avidence reflectlng the X 
resouree value 

o 
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4.2.6 Mechanisms lor sharing benems • Declararían of the X 271 
are perceived as fair by beneficiarles 
beneflciaries. 

4.2.7 Agreements allow lor new • Agreemenl document X 271 
¡nlormallan and changlng local 
condltions affecting thase 
communlties. 

4,2,8 Coltecllon aOO processing 01 wild- • Evidence 01 reasonable X 1 
collecled MAP products are provision for local 
conducted In a manner tha! employment 
strengthens and diversifles the • Local ownership 01 and X 
local economy. inveslment in MAP wlld 

collection aoerallans 

Secllon 111 MANAGEMENT ANO BUSINESS REQUIREMENTS 

Principie":; Applylng Responalble Manag~ment Practicas 
5 

Wlld coll8ctton 01 MAP specles shalJ be basad on adaptive, practlcal, paI1iclpatory, and transparent managemenl practicas. 

Crlterlon Specles I area 5.1.1 A management plan for • Managemenl plan X 1 
5.1 managemanl plan sustafnable colleclion exlsls. 

A species I area 
managemenl plan 5.1.2 The managemenl plan ineludes: • Managemenl plan X _ 1 
defines adaplive, a) Plant and habita! 
practical management conservation slrategies 
processes and Good b) Inlemal quality standard 
Col/eclion Practices. according to indicatar 6.1.2 

e) Documented 
procedures requlred by this 
standard (e.g. monitorlng, 
measurements and analysis 01 
impacls of col/eclian practices) 

d) Documents needed by 
Ihe wlld col/ecUon 
company/organizalion lo 
ensure Ihe effective planning, 
operatlon and control 01 ils 
processes 

e) Records and documents 
required by thls standard. 

5,1.3 The managemenl plan is speclfic • Management plan X 1 
lo the col/ection area (site) and lo 
the MAP species collected. 

5,1,4 The management plan Is reviewed • Summaries 01 managemenl X 1 
al regular intervals on a timelrame p!an revision 
specified In the plan lo ensure Its 
contlnulng suitabilily, adequacy, 
and effectiveness in meeting the 
objectives 01 Ihls standard. 

5.1,5 Records Ircm management plan • Summaries of management X 271 
reviews are maintained. plan revision 

5.1,6 The management plan lakes Inlo · Management plan X 1 
consideration any managemenl • Consultatlon with other 
plan thal refers lO the collection operations I management X 
area and thal Is produced by lhe authoritles working in or 
appropriale resaurce management adjacentlo the col/eclion 
aulhority. area 
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5.1.7 Overlapping and adjacenl • Management plan X 1 
protected areas and areas with • Consullation with ather X 
special managemenl objeclives operallons I management 
are idenUfled aUlhorltles working in or 

adjacent lo the collectlon 
X area 

• Map. 
5.1.8 Maps are avallable lo Indicate • Maps X 1 

locatlons 01 extractlon trails or 
roads, conselVation areas and 
main Infrastructure al a scaJe tha! 
ts useful for supervlsion 01 . management activities and lo 

-la.. ÍI LJ ({~ • 
~) 

r,,:!,:} 

• ,<:~. 

LJ 
.. 
\',' 

• 
C-J ÍI 

¡;,:¡ • facilitate en-slte manUoring. 

5.1.9 Al! major sources 01 potentlal • Maps X I 
contamlnatlo" are clearty • Intemal Collectlon RulesJ X 
Indlcated on the map and Good Colleclion Practlces 
excluded trom collectlon. • Visual I physical verification X 

01 area by Inspector 
• 

5.1.10 Writtén lntemal instructions exist • Internal CoIlection X 1 

, 
" 

LI • !í ~, 

[l • í>:;:" 

11 
for e8ch callecttan area on: instruclions/ Good .c" 
a) collection sites, CoUecUon Practices X 
b) collection methods, • Species· and site.apecific 
e) maximum collection monographs tor collectors 

quantities, 
d) maximum allowed collection 

Irequency and 
e) perlods lo avold and 

cancentrate collection 
activltles. 

5. 1. 11 Colleclion Instruclionsl Good • Internal CoUection X 1 
Collection Practicas and Instructlonl Gaod Collection 
Management plan are in Practlces X 

LI • ,..-;,-,,\ 
1', ' • 

=-1 • f, " 

=-1 • \ , 
". • complianee with criterion ~.3 01 • Species- ancI site-specilic 

this standard. monographs tor collectors 

5. 1.12 Collection Instructions ara revisad • Updated collectian X 1 
and updated according lo new Inslrucllons I Species- and 
species and slte-speclflc site·specilic monagraphs for 
infarmation and observatlons. collectors 

Crlterlon Inventory, 5.2.1 Assessmenl and regular • Assessmenl reports, X X 1 

c-I 
(~ .. ~ • .- . 

1) 11 
ÍI .. 

5.2 assessment, Bnd moniloring of the targel MAP scoplng Inventaries, 
monltorlng resources and habltalS, and al ¡nformallon galhering, 
Management 01 MAP sociaJ I cultural and economlc written monltoring reports 
wild collection is issues related to MAP collection and analysls 01 results X 
supported by adequate are performed, documented, and • Management plan 
and practlcal resource incorporated Into the management 
inventory, assessment, oi";'íaecoidina lo erllerion 5. Ú: 
and monitoring 01 5.2.2 Collectlon Instructions specify • InlemBI Colleclion X 2~1 
collection impacts. observations required to monitor Instruclionl Good Collection 

colleclion impacts. Practlces X 
• Monllorlng reports 

5.2.3 Periodic regeneratlon surveys are • Oocument on survey X 2 
conducted within the management method 

[l •• '~ , 

• 
~l 

, 

• i .. 1 ...... _, 

~l '" • area using repeatable, + X 
comparable survey methods. • Written monitorina reoorts 

,", 
f~'~' I 

¡--7 I ' . : I .. • 

~l 
~ • 'e 
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5.2.4 Population slza. dislributlon, and 

structure (agelsize-class 
distribution) as recordad in the 
regeneration survey remalo aqual 
lo or aboye basellne values and 
reflee! a heaIlhy population. 

5.2.5 Periodic monitoring wilhin lhe 
management area conflrms (hal 
availabilily, viabiUty and quality 01 

. the target resouree I part 01 plan! 
remain stable or Increase. 

5.2.6 Inventory, assessment, and 
monitoring are conducted using 
tools and procedures within the 
reasonable (existing or 
achievable) skills and capacity 01 
the col/ectors I field managers. 

Transparency and 5.3.1 Groups, organizations, 
partlclpatlon enterprises, individuals, agencies, 
MAP collection etc. having an interest in the 
aClivilies are carrled targeled MAP resources, 
out in a transparent col/ection area or the pOlential 
manner wilh respect lo impacts, are Idenlilied in Ihe 
managernent planning rnanagem~~~ plan (according to 
and implernenlaUon, criterion 5.1 . 
recordlng and sharing 5.3.2 Regular consullatlons are 
inlonnalion, and rnainlained with people and 
involvlng stakeholders. groups direclly affected by MAP 

collecllon and resource 
mamloement oDerations. 

5.3.3 Callectors' organizations ane! 
comrnunitles affected by MAP 
col/ecUon activlties are activety 
involved in Ihe deyelopment and 
Implernentation 01 MAP resource 
management. 

5.3.4 Resource confliclS with adjoining 
landowners I managers, or olher 
rasource users, are resolved or 
addressed In a systematic and 
effecliye manner. 

Documentatlon 5.4.1 Informalion on colleclion prolocols 
Procedures lor and practlces, transport and 
collecting, managlng, storage Is malnla/ned. 
and sharing 
Infonnal/on requlred 
for effective collectlon 
management are 
eslabllshed and 5.4.2 Records are established and 
carrled out. malntained to provlde evidence 01 

conlonnity 10 requirements and of 
the effective operation 01 the 
management plan. 
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o Assessment reports, X 1 

scoping inventaries, 
Infonnalion galhering, 
wrluen monitoring reports 
and analysis 01 results 

o Documentad observations X X 
and visual! physical 
verlflcatlon 01 area 

o 

o Wrilten monitoring reports, X 1 
scoping inventaries, 
infonnation gathering, and 
analysls 01 results 

• X 
o Visual I physical verification 

01 area by inspector 
o 

o Assessment reports, X 2~1 
scoping Inventaries, 
Inlonnatlon gathering, 
written monitoring reports 
and analy'sis 01 results 

o Fleld notes I documented X 
observations and visual 
appraisal 

o 

o Management plan X 2 

Evldence 01 ongoing and X 1 
effective cornmunicalion wilh and 
partlclpation 01 affected 
communitles, e.g.: 
o Early notification I 

opportunity lor ¡nvolyement 1 
o Oelinition 01 roles and 

responsibilltles 
o Facilitatlon 01 partlcipation 
o Recorels, plans, schedules 

01 rneetings with contracting 
parties and olher 2 
stakeholders 

o Recorels 01 decisions taken 
as a result 01 such 
consultations. 

o Inlemal collection rules I X 1 
GCP X 

o Internal Handling Rules X 
o Planl Monographs X 
o Surnmaries 01 management 

plan revislons. 

o Records of collection X 1 
purchase and monitoring 

o Storage, handling, X 
processIng and transport 
recorels 
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5.4.3 Systems 01 communicalion are • Records, plans, schedules X 2 
established and maintained with 01 meetlngs with contracting 
the ¡nvolvement 01 local partles and olher 
communities and other stakeholders 
stakeholders. 

5.4.4 Summaries 01 the maln elements • Summary 01 Management X 1 
01 the management plan, related plan X 
annuaJ operatlng plans and · Annual operaling plans X 
assessment reports are avaUable • Assessmenl reports 
lo stakeholders. 

5.4.5 Tha documentatlo" and level 01 • Managemenl plan X 271 
- detail associated wiUl the • AIsk Bssessment 01 X 

management plan and the inspector 
planning process Is approprlate lo: 
• The siza and complexlty 01 

ownershlp I tenure 01 !he 
collection area and MAP 
resources 

• The scale and Intenslty 01 the 
coll~ion operalion 

• The likely impact of Ihe 
colleclion activities on the 
MAP resources and habital. 

rl"clple Applylng Responslble Business Practlces 
.·.6; Wild collecllon of wild MAP resources shall be undertaken to support quality, flnanclal, and labour requlrements of the market wlthout . ," sacrlflcina sustalnabllltv 01 Ihe resaurce • 
rlterlon Market I buyer 6.1.1 Collectian managers identily and • Buyar instructlons X 2 

6.1 speclflcatlons implemenl markel neads (o.g., • Specificalions sheets X 
The sustainable through buyer order instructions I • Inlormation gathering X 
colleclion and handling specification sheets). dacuments 
01 MAP resources is 
managed and planned 
according to market 
requlrements in arder 
10 prevent or minimise 
tha collection 01 
products unlikely lo be 
sold. 

6.1.2 Intemal documentatían whlch • CoJlectian inslructionsl X 2 
defines minimum product quality Internal Colleclion Rules 
and hyglene requiremonts is • Inlernal quality slandard X 
based on the respective markel 
reouirements. 

6.1.3 Only plan1S whlch fulfillhe qualily • Colleclian inslructionsl X 1 
requirements are collected. Intemal Collection Rules 

6.1.4 The buyer 01 MAP resources • Documentad agreements X 3 
agrees wlth the calleclian with buyers 
manager on quantlties (e.g •• how 
much 01 which planl! planl part) 
befare the collectlan season 
s1arts. 

6.1.5 Collection managers review the • Documentad agreement X 2 
buyer instructlons wilh respect lo with buyers 
the resource management plan • 
belore taklng acllon on the arder. 

Management plan X 

6.1.7 . Intemal handling instructions • Internal Handling X 1 
descnbe lhe procedures far Instructions 
correct post.eolleclion handling by 
the collectors, afiar purchase trom 
tha collectors, and during transport 
in arder lo minimisa canlaminatian 
! aualilv loss. 
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6.2 
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6.3 
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Traceabllily 6.2.1 Proper collection and post-
Slorage and handling colleclion identification. labelling, 
01 MAP resources Is and record keeping procedures 
managed lo support are followed. 
traceabllity lo the 
collecUon ares. 

6.2.2 Aeeards and proper identification 
a[Jow e8ch batch 01 goods lo be 
Iraced back lo (he area where il 
was collectad. 

- -

6.2.3 Invoiees, bilis 01 lading, cer1ificales 
01 origin and other applicable 
documenlation related 10 shipplng 
or Iransport specify the 
managemenl slatus 01 the 

I products. 
6.2.4 Collectors do nol sell lo 

unrecognised traders. 

Flnanclal vJablllty 6.3.1 There Is a financial plan lor the 
Mechanisms are MAP collection operation which 
encouraged to ensure ¡neludes resource management 
Ihe linancial viabJllty 01 and conservation as inlemal 
systems 01 sustalnable costs. 
wild colleClron 01 MAP 6.3.2 Tha revenue received Irom wild 
resources. collection 01 MAP resources Is 

sufticient lo cover the costs 01 
resource management activities in 
Ihe long tenn, Including 
consarvalion Investments required 
to meel thls standard. 

Tralnlng and capaclty 6.4.1 Appropriale courses, manuals, 
building and olher lraining malerials are 
Resource managers incorporated into the management 
and collectors have operatlon. 
adequate skllrs 6.42 Al! collectors, purchasing and 
(Irainlng, supervision, resource management staft are 
experlence) to tralned in sustainability issues and 
Implement the know the Intemal rules. 
provlslons 01 the 6.4.3 Collectors' registers are available 
management plan, and In order lo make sure thal a11 
lo comply wllh Ihe coIlectors are well trained and 
requirements 01 thls know the rules tor collection. 
standard. 

6.4.4 Only reglstered and trainad 
coltectors are allowed lo collect. 

6.4.5 Training Is regularly repealed and 
Its alfeel surveyed. 
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o Collection I Purchase X 1 
records and recelpts 

o Purchase Summary X 
o Processing racerds X 
o Stock records X 
o LabelsJidentlficatlon X 
o Sales records X 
o 

o Collectlon I Purchase X 1 
records and receipts 
Indicate collection area and 
date 

o Purchase Summary X 
o Processing records X 
o Stock records X 
o Labels/ldentificatlon X 
o Sales records X 

+ 
o Verificatlon of traceability by X 

inspector 

o Invoices X 2 
o Bilis 01 lading X 

· Certificatlon 01 orlgín X 

· Shipplng/transport X 
documents 

o Collectors contraCl X 1 
o Interviews wilh collectors X 

o Financial plan X 2 

o Financial analysis X 2~1 

· Internal documents X 2 
descrlbing the content 01 
colleclors training 

o Tralning records X 1 

o Collectors list with dates 01 X 1 
lralnlng 

o Colleclors Ilst X 1 
o Purchase racerds and X 

recelpts 
o Tralning records X 2 

· Monitoring 01 X 
collectorslpurchase 
managers 
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6.4.6 Far a11 new plants the collectors • 
are Informed aOO trained again In 

Training records X 1 

detall. 
6.4.7 Training follows the principJes laid • Intemal documents X 1 

down in lhe intemal collection and describlng lhe content 01 
handling rules. collectors tralninQ 

Criterio" Worker safety and 6.5.1 Benefits for slalf and conlractors • Evidence 01 implementallon X 1 
6.5 compensatlon are consistent with (nol lower 01 health and safety 

MAP col/acl1o" lhan) prevaillng standards for leglslatlon I codes of 
management provides benefits such as heallh, practica 
adequate work-related ml/rement, worker's · Relevant recerds are X 
heallh, safety I and compensation. load and housing. malntained and up lo date 
flnanciaJ compensatlon' . . . (e.g., accident records, sita 
to collectors and olher risk assessments) 
workers. 

6.5.2 Payrnent Is al leasl equivalenl lo • Inlerview with colleclors X 1 
the prevalling standard (e.g., • Purchase records and X 
sector average, union negotiated receipts 
rale, legal minimum wage). 

6.5.3 Payment is equitable tor men and • Purchase records X 1 
women (equal pay tor equal work). • Purchase receipts X 

6.5.4 Workers have the right to organize • Interviews: Staft and X X 2 
ancI volunlarily negoliate wilh contractors are aware of 
emptoyers. relevant requirements 
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Annex 2. Glossary 

SIN 

CSO 

CITES 

GACP 

GAP 

IGO 

IFOAM 

ISSC-MAP 

NGO 

MAP 

MPSG 

NTFP 

WHO 

WWF 

Sundesamt lúr Naturschutz I German Federal Agency lor Nature Conservation 

Convention on Siological Oiversity 

Convention on Intemational Trade in Endangered Species 01 Wild Fauna and 
Flora 

Forest Stewardship Council 

Good Agricultural and Collection Practices 

Good Agricultural Practices 

International Government Organization 

Intemational Federation 01 Organic Agricultural Movements 

Intemational Standard lor Sustainable Wild Collection 01 Medicinal and 
Aromatic Plants 

Non-govemment Organization 

Medicinal and aromatic plant 

Medicinal Plant Specialist Group 01 the IUCN-The World Conservation Un ion 

Non-timber Forest Product 

World Health Organization 

World Wild Fund lor Nature 
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Adaptlve management 

Biological diversity 

Botanicals 

Chain of custody 

Collectable yield I 
harvestable yield 

Consensus 

Criterion 

An integrated, multidisciplinary approach for 
confronting uncertainty in natural resources 
issues. JI is adaptive because it acknowledges 
that managed resources will always changa as 
a resuU 01 human intervention, surprises afe 
inevitable, and that new uncertainUes will 
emerge. Active learning is the way in which 
the uncertalnty Is winnowecl. Adaptive 
management acknowledges that policías must 
satisfy sociaJ objectives, but also must be 
continually modified and flexible lar adaptation 

.. to thase surprlses. Adaptive management 
therefore views policy as hypolheses· that ¡s, 
mast policies are really questions 
masquerading as answers ... and management 
aeUons become treatments in sn experimental 
sanse. 

The .variability among living organisms trom all 
sources Including, inter alia, terrestrial, marine 
and other aquatlc ecosystems and the 
ecological complexes 01 which they are a part; 
this includes diversity within species. between 
species and 01 ecosystems. 

A subset 01 NTFPs that ineludes herbal 
medicines, personal care products, and 
functional toods. 

The channel through which products are 
distributed trom their origín in the forest to thelr 
end~use. 

A tracking system that enables certifiers to 
trace each torest product tram its origln 
through harvesting, processing, storage and 
sale. 

Maximum available quantity for collection. 

General agreement, characterized by the 
absence 01 sustained opposition to substantial 
issues by any important part of the concamed 
Interests and by a process seeking lo take into 
accaunt the views ot interested parties, 
particularly those directiy affected, and to 
reconcile any conflicting arguments. Need not 
imply unanimlty. 

A state or aspect ... which should ba in place 
as a result ot adherence to a principie. The 
way eriteria are tormulated should give rise to 
a verdict on the degree 01 camplianee in an 
actual situation. 
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Holling 1978; Walters 1986 

CBO 1992 

Pieree and Laird 2003 

FSC2000 

Shanley et al. 2002 

See Peters 1996 

ISEAL2004 

Lammerts van Bueren and 
Blom 1997. 
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Customary rlghts 

Ecosystem 

Endangered species 

Ethical 

Ex-situ conservation 

Extent 01 colleetion 

A standard on which judgement or decision 
may be basad; a characterizing mark or trait. 

A means 01 judging whether or not a principie 
has been lulfilled. A criterion adds meaning 
and operationality to a principie without itsell 
being a direct yardstick 01 performance. 

Indicates what a standard measures. 

A means 01 judging whether or nol a Principie 
·(01 lorest stewardship) has been lullilled. 

Rights Ihat resoli from a long series of habitual 
or customary sctians, constantly repeatad, 
which hava, by 5uch repetition and by 
uninterrupted acquiescenc8, acquired the 
force 01 a law within a geographical or 
sociological unít. 

A community 01 all plants and animals and 
their physical environment. functioning 
together as an interdependent unít 

Any species that Is in danger 01 extinction 
throughout all or a significant portio n 01 its 
ranga. 

Conforming lo accepted professional 
standards 01 conduct. 

The conservatíon 01 components 01 bíological 
diversíty outside their natural habitats. 

Extent: the range over which somethlng 
extends: scopa. 

Scope: extent 01 treatment, activity, or 
influence: ranga 01 operation 

Scale: a distinctive relativa size, extent, or 
degree < projects done on a large seale. 

Rate: a lixed ratio betwaen two thlngs; a 
reckoned value: a quantity, amount, or degree 
01 something measured par unit 01 something 
else 

Intensity: the magnitude 01 a quantity (as lorce 
or energy) per unlt (as 01 area, charge, mass, 
or time). 

Frequency: the number 01 repetitions 01 a 
periodic process in a unít 01 time 

Volume: Ihe amount of space occupied by a 
threa-dimensional object as measured In cubic 
units; the amount 01 a substance occupying a 
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Encycfop;:edia Britannica 
2002 

Shanley et al. 2002. 

ISEAL2004 

FSC2000 

FSC2000 

FSC 2000 

FSC2000 

EncycJopaedia Britannica 
2002 

CSD 1992 

Encyclopoerila Britannica 
2002 
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Guideline 

Habitat 

Harmonization 

Indicator 

In-situ conservation 

Medicinal and aromatlc 
planls 

particular volume. 

OUantity: a detenninate ar estimated amount 

Level: lhe magnitude 01 a quantity considerad 
In relation to an arbitrary referenee value; 
broadly = magnltude, intensity. 

Yield (sustainable annual): lo bear or bring 
forth as a natural product, esp. as a result 01 
cultivation; product, esp. the amount ar 
quantity produced or returnad. 

An indication or Dutline of policy or conduet. 

The place or type 01 site where an organlsm or 
population naturally oecurs. 

Harmonization is the process by which the 
contet'lt 01 two or more standards is brought 
into increasing conformity. Activities that 
support harmonization ¡nelude, bul are nol 
limitad to the use 01 common eriteria and 
indicators, statements 01 comman objectives. 
adoption of common structures far 
presentation 01 standards, and development 
and adoption of a single intemational standard. 

A quantitative or qualitative parameter which 
can be assessed in relation te a criterion. 

Cualitativa or quantitative parameter that can 
be assessed in relation to a criterion. It 
describes in an objectively verifiable way the 
featuras of the ecosystem or a related social 
system. Mínimum or maximum allowable 
value 01 an in indicator is known as threshold 
value (Le., a way 01 quanlifying or qualifying or 
measuring performance) .... An indicator is 
assumed to ¡nclude a performance value and 
is therefora callad a performanca indicator. 

How criteria are measurecl. 

The conservation 01 ecosystems and natural 
habitats and the maintenance and recovery 01 
viable populations of species in their natural 

Encyclop;Bdia Britannica 
2002 

CBO 1992 

ISEAL 2004 

Lammerts van Bueran and 
Blom 1997. 

Shanley el al. 2002 

ISEAL2004 

surroundings and, in the case 01 domestlcated CBO 1992 
or cultivated species, in the surroundings 
where Ihey have developad their distlnctive 
properlies. 

-Medicina'* and -aromatic· are terms 
describing properties of chemistry and use that Leaman el al, 1999 
can be ascribad lo plants. Medicinal planls 
prevent, alleviating, or curing disease. This 
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Non·timber forest 
products 

Organic agriculture 
= biological agricultura 
= ecological agricultura 

Precautionary principie; 
precaulionary approach 

Principie 

group can be delined narrowly, lo include only 
Ihose plants already known lo be used in Ihis 
way in some system 01 medicine, tradltional or 
modern, or il can be defined broadly lo include 
potential. as yat undiscovered uses 01 this 
nature. Aromatic plants contain fragra"t, 
essential oils valued as perfumes, herbs, 
spices, and as medicines. Many -medicina'" 
plants are Ihus also "aromatic" (and vice 
versa), jusI as medicinal and aromatic uses 
overfap wilhin particular laxa with other 
important categories 01 plant use, 5uch as 
foods and beverages. The coincidence 01 

- highly desirable qualities within particular taxa 
makes these groups a/l the more important as 
plant genetic resources. Tha degree 01 
overlap betwean medicinal and aromalic 
properties and uses has supported Ihe 
treatment of medicinal and aromatic plants as 
a single calegory, particularly Irom Ihe poinl 01 
view 01 commercial harvest, trade, and 
agriculture. 

AII forest products except timber, ineluding 
other materials obtained from traes sueh as 
resins and leaves, as well as sny other planl 
and animal products. 

AlI biotic products other Ihan timber thal can 
be harvested lor subsistence and/or lor trade. 
NTFPs may come from primary and natural 
loresls, secondary forests, and forest 
planlations, as defined by FSC regional 
Working Groups. 

A whole system approach based upon a set 01 
processes resulting in a sustainable 
ecosystem, sale lood, goOO nutrition, animal 
weltare and social justice. Organic production 
Iherelore is more lhan a system 01 production 
that ¡neludes or excludes cartain ¡nputs. 

An approach lo uncertainty that provides lor 
action to avoid serious or irreversible 
environmental harm in advance 01 scientific 
certainty 01 such harm. 

A fundamental law or rule, serving as a basis 
lor reasoning and action. Principies are 
explicit elements 01 a goal. 

A comprehensive and fundamentallaw, 
doctrine, or assumption. 
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FSC2004 

Brown el al., 2002 

IFOAM2004 

Cooney 2004 

Lammerts van Bueran and 
Blorn 1997. 

EncycJop<Bdia Britannlca 
2002 
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Protected area 

Standard 

Sustainable use 

Suslainable yield 

Tenura 

Threatened species 

, . 

A fundamental lru!h or law as !he basis 01 
reasoning or action; an essential rule or 
alament. 

An essential rule or element. 

A geographicaJly defined area that is 
designated or regulatad and managed lo 
achievB specific conservation objectives. 

A definite rule, principie, or measurB 
established by au!hority. 

PrincipIes + criteria = standard. 

Practica standard = core commitment (fixed 
requirements I the outcome or condition lo be 
achieved in all appllcable circumstances. 
applicable lo all) + guidance (flexible, lo be 
respected in intent and are available lo be 
adoptad according lo the specific 
circumstances, levels, and sectors), 
documentation and repartíng (lo bríng 
Iransparency lo !he appllcalion 01 Ihe 
commitments and guidance). 

Document that provides, for cemmon and 
repeatad use, rules, guidelines or 
characlerislics lor products or relaled 
processes and produetion methods, with whieh 
eomplianee is not mandatory. It may also 
Inelude or deal exelusively with terminology, 
symbols, paekaging, marking or labelling 
requirements as they apply to a product, 
process or production method. 

The usa of components of biological diversity 
In sueh a way and at arate that does not lead 
lo !he long·term decline 01 biological diversity, 
thereby maintaining Its potential to meet the 
needs and aspirations of present and future 
generations. 

Appropriale definition needed 

Socially defined agreements held by 
individuals or groups, recognized by legal 
stalules or customary practica, regarding !he 
"bundle 01 rights and duties" olownership, 
holding, access andlor usage of a particular 
land unít or the associated resources Ihera 
withln (sueh as individual trees, planl species, 
water, minerals, etc). 

Any species that is likely lo become 
, endangered within the foreseeable futura 
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Shanleyel al. 2002 

FSC 2000 

CSD 1992 

Encyclopmdia Britannica 
2002 

FSC 2000 

SECO 2005 

ISEAL2004 

CSO 1992 

See Pelers 1996 

FSC2000 . 

FSC 2000 
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Traceability 
Traditional I local I 
indigenous 

Use rights 

Verifier 

Viable population 

Wild collec1ion 

throughout all or a significant portion of its 
rang9. 

Appropriate definition needed 

Appropriate definition needed 

Rights for Ihe use of torest resources that can 
be defined by local custom, mutual 
agreements, or prescribed by other entities 
holding access righls. These rights may FSC 2000 
restríet the use 01 particular resources to 
specific levels of consumption or particular 
harvesting techniques. 

Describes the way an indicator is measured in 
the field (Le., data points or information that 
enhance the specificity or the ease 01 
assessment 01 ao indicator). The ¡ntention in 
this process in nol to prescribe a mínimum sel 
01 verifiers, bul to aUow room for verifiers that 
are specific to region. product, ctass, operatián 
size, etc. Verifiers add meaning, precision and 
usually also site-specificity to an indicator. 
Numerical parameters might be assigned to a 
verifier on a case-and-site-specific basis. 

Appropriale delinition needed. 
Viability 01 a speeies in a given geographic 
region is often expressed as its risk 01 
extinction or decline, expected time lo 
eXlinction, or chance 01 recovery. 
Appropriate definition needed. 
Practice 01 gathering a non-cultivated native or 
naturalized resource lrom its natural habitat 
(which may be lorest, meadow, pastura, 
agricultural tie/d, desert, or any o/her . 
environmenl in which non-cultivated species 
arepresent. 

Shanley et al. 2002 

See ~akaya and Sjogren­
Gulve 2000 
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Decision tablefor determining required level of rigour 

Factor 

Number of 
·objectives 

Type ofobjectives . 

,User group , 
understanding 

Scientific . 
defensibility 
'. '. 

Politicéll defensibility 

~eed forcontinuity 
. Le. data suitable 
for use in 
monitoring. '. 

FAQNWFP 
Assessment 
Guidelines 

" 

" 

. Rigour required 

Higher 

Many 

. Broad 

Critical 

Ves 

Ves 

Critical 

Prodw;:I ,elad!on. 

Denn. obJediW. C1 
WorkshNt 1 

........ -, 
C2 

, 

START HERE 

Lower 

Few 

. NarroVl( .' 

Not critical 

No 

No 

Not critical 



Local community managing a resource 

Good working relations with NGO/forest departrnent Motivation to improve sustainability 

rsejOrf. p&nni1l0 tln] expen"mttnts, tlit 

llsource usen aná t{¡tirpnrlnttl neeá 
to unJmto1ll{ tlit resourre; 1vlicJt is in 

it, Tvlio uses il allá licrw tlíe quafity 
alU! qua",it} 01 resource is ,{¡m1sino. 
qTí.ty u,;([ (lÚa flttÓ to áiscuss t{¡ti, 
pe~tptions 0l,vrry tliú chans, is 

/iapptnina. '11iese petcrivtá causes urif{ 
61 testeá tlirougli tM V\l'tn"m;"ts. 

participatory mappi,,1J. 
Oroup áucusruJ11s, 

transt!lts, synnns áiagfiJms 
amI (ltlitr.fPlUI fO(l4 at 

t{¡is SI(lS' 

VStrS il is importara to separare tfu 
¡"f{uencu on resouret quaCit] / qua"tity 
frutI an ulItler lúe contro( 01 tlíe usen, 
¡mm tlíose tfuJt are nor un/ler tlinr 

control It iJ not ftosi6k to pfan ' 

e.rptriments if tfie mojI! efficts on tfit 
t'UQurct arr 6eyo1llf tlíe users' cO'ltro~/o, 
e..tampfe if fim are starteá6y outsidtrs, 

OrltJQter fins 6em art'trttd to a da", 

Collective decision to improve sustainability ofharvest 

Participatory appraisal 

11Íe resource The people 

Base line survey ofthe 
research species 

Community 
survey 

+ participatory 
mapping 

Scientific 
survey 
+GIS 

Rigorous Experimental Design 
for each selected species 

Define Business As Usual (BAU) 

q>artf.cipatory /!)(pen"met't i are quitl! 
. clialkngino, in terms oj time aná 
¡dtlll. '11iry require de4u,'hon ¡mm 

IDea! peopfe aná from t!cfl1licaf 

partners :Wt nctJmmt"" lúat tlit 
partllersfiips IitWt 6ttn ~riet( aná 

ttsttá tfzrouefi otlier par~icipQtory 

activitus. 6ifore tryú'O t{ji!. 

-}II t!suf ¡UI)lt!) is a formaC",á á",ript.>II 01 
wfLat Inost peopfe do "tost o/ die h"me, wlíel tlíey afll 

1i""ln,i",, r, ¡¡/Ir rn fl(' rfmu(.U"ff'ir .. ¡{ In IlPnI';f riiJllmut 
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SCltntljlC pnnctplts: 

1. g¡q6aJ/Wn - mu{'ipú 
PWU'CI ~~sure resllÚs a~ 
1Iotjust áUl to dianee 
2, CormD( - un.rlOttJtsU( 

pfots lor comparisOll 
J. ~",¡¡""w/Wn - p",' 
wcatirm aná aflDeation is 
1Iot affecteá6y tlie 6iases 

Casual 
observation 

Establit plots ~ _. u __ "_.,, ~ 

Plot data collection 

Systematic observation 

'Usen ntel fo monitor tlit effect of t{¡e 
m.ueá mallagemmt plan 

'Ilits ~IOtl reáet can tnenfu4ad..to 
lamer staeu 01 tlit pmctss, oentrah'no 

new Iiypotlitses to 6e lesteá. 

Sharing and interpreting the results 

,CotnmUllity rest!arcliers can 

6lcornt ver] elltfturiastie i160ut 
t:rptriments, In India ,lit} 
áe-r.'efitpeá 'cD1nmutli'~to­

community tmining' (CTC1) 
n111i supportlromfofwm, tD 

promotc tlit metlioá lo ot(,m. 

Adapting lbe management plan 

Wider 
community 

.. 

Olber 
cornrnunities 

1 

'G'i""G~ ~""""1I "" ... ""OUIlR"Oll 

)1mMO ttam mem6ers, 

tJ1it 'iruIiastct' is tlie varid6fe ,liat is measureá ill omer 10 

tel[ Ul 460ut tlie flarid6fe tnat u't an illtensreá in. iFor 
~ampú, WI! ma] 1tlallt ro /{tIOW liotl) root 6iotnass eliatlBl! 

áun'ng t~ e.:'QJeriments, It is difficurt lo meafure ,liu 
áirectfy "fM:'tfi.out ~trms lfie púml, so ,lie restareli ttatn.lial 
lo ¡úu! a mon tluify meQsu~".itulicator. Su tJí!lmpre 2011 

. trll 6ac(.pagt of ,{¡is p"per. ' 

'(J)ifftrtFlt peoprt ate eOlwi1fctá 6y ái[ftrerLR!:'ás oj tfattl, 'For 
some, tlíe':' regufar06seroatums 01 tlitfor!Sl allá llíe 

t:qJen'mental pCots l"'{( stimufate tliem to cfian.]t mauagemellt. 
Por otfíers (partitufarf) forestcrs allá olfíer sciLntiflc 

sta~fioúfers) tlit mOl? qualltitatiw áata uir[6t more important. 
'HJliat is esmajal il/ rfíe participatory proCtsS is lo sliare allá 

compare tlít ñifftmll ~lIás 01 data. S01netime.: tliis uiff slioTl' 
tliat (ocalperreptlons are mis'a~ll, amftlial I1II1f"Jgemellt 

elíat/Bu art ,ueáeá lo mak.; lian·tsts m¡1t~ sustr';,ra6fe, /11 otlier 
caSts !lir] stalulica( a1fafysLS Tti([ sfioT/,l tlial mLlf~ quaútath'l! 

06slrvations an in jacl eomet, al/á ,1i'It tlie e:qunsire 
qU<lntitatn.lt apptTI4!:1i ir nol rucdtá;" lliú case. 

tBteause tlit process ir sdelltifíe ~t is 

eo,!Virlei"O 10 fortsters allá pofcy malflrs so 
results may 6e tupporttá aná I!Stá wiáefy, 



Participatory science for 
_ süstainable íorest harve~iing 

Cornmunity-based experinients provide reliable 
information for adapuve management of non­
timber products in forests and pastures 

This paper outlines the process used to work with communities 
who harvest medicmal plants and other non·timber products 
(NTFPs), and want to enhance the sustainability of this harvest. 
The process is particlpatory at each stage, incorporating local 
knowledge and rigorous scientif¡c methodology. The result~ can 
therefore Influence bolh community resource management and 
policy at higher Jevels. 

The methodology is partlcularly relevant where a defined group 
of resource users 15 entltled to make and enforce the rules 
about resource use In partnership with outside agencies, they 
can try new ways of managing the rescurce, and monitor the 
effects to test whether they are more sustainable. 

Continuous experimentallon and moniforing of resouree 
manageinenl is known as adaptive management. 
When commumties do this in partnership with outside 
agencies, it becomes adaptive co-management. The 
experimental process described here helps communi­
ties to achieve adaptive co-management. 

Why do cornmunities need information about . 
sustainability of harvest? . 

To test the sustamability of existmg practices, or to compare 
them with alternative practlces, 10caJly specific information is 
needed about the effects of harvesting an the plants, their 
reproduction and their habitats. 

Unlike timber, usually little 15 known about the llfe eyele, 
productivity and management of NTFPs. Even pro ven 
scientific knowledge about such specles may not relate 
exactly to the ecological or cultural eonditions of the 
community. 

Whllst the people in the community may have been harvest­
ing those species for centuries, increasing human 
populations and commercialisation lead to decline in 
numbers of useful species, and quality af their habitats. 
Moves away from traditional harvesting praetices further 
exacerbate the decline. 

Why does this process use both local and 
scientific knowledge1 

Different people have different kinds of knowledge, which 
can be combined to work lowards sustainability. 

Resource users' knowledge about the resource is eontext­
specific and evolves through new experienees. Sorne af this 
knawledge may be dormant or subconscious, ar overridden 
by eoncerns about resource access and security. So it may 
be necessary to help the resource users lo become more 
aware of their knowledge. and to share memories and 
obselVatlans about resource use and change. 

This local knawledge complements scientlfie knowledge, which is 
more universal and standardised. Convenl/Onal seience may 
have useful faets to contnbute, but In this case it IS also partlcu­
larly stron9 in terms af the methodology uséd to test theories and 
produce new information. 

What makes information relevant and reliable1 

Different people have different ways of trusting knowledge: The 
approach presented here alms tor an aeceplable balance 
between locally relevant, and scientiflcally reliable, informallon. 
Another word for relevance 15 'valrdity', 

If results are valld, they are lelling us whal IS true in the conlext 
in which we want to apply Ihem So if we want lo generalise, we 
need to know whieh communities and forests I pastures the 
results will apply too Jf results are reliable, they wil! be the same 
every time we repea! the researeh. 

The research process outlined here helps to ensure validity by 
thinking through altematives and tesling them, and helps to 
ensure reliabllity by applying seien~ific principies lo Ihe deslgn. 

What kinds of factors can be tested using this 
approach1 

Only faetars Ihat are under the direet control of Ihe communities 
ean be addressed using this approach. In mosl cases this is 
restricreatOtile immediate influences on Ihe halVesl, whieh are 
often (but nol always) under the' control of the resource users. 
These ¡nelude: frequency, intensity, quahty and methad af 
halVest. The wider ¡nfluences, whieh also affee! Ihe 
sustainabiJity of the harvest, lnelude: instJtutianal, political, 
econamie, social and ecological factors. In discussian wlth Ihe 
community it is Important Ihat the wider eontext IS understood so 
that jt is elear which factors are under their control, and whether 
1I is worth trying lo change these. 

The process 

The diagram in the centre of this paper shows the steps in the 
process. At the heart of this is the basic research cycle: assess ] 
situation, define hypothesls, ~esign experi~e.nl, colleet dala, 
analyse data, reassess situatlon. However it IS made bath more 
eomplex and richer by the faet that JI is articipalary. Attention 
needs to be pald to the different people invalve, ir 
motivations, knowledge, and inleraetlons So there i5 a focus on 
establishing a research leam eansisting of the most relevant 
people, and on sharing experiences and knowledge before 
deciding on the foC?us of the experiments. By keeping relevant 
people involved, the techniques lestad by the expenments, and 
the interpretation of the results, will be more useful lo them. 
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Examples 
We developed the methodology by comblning the expertise of ForestActlon (Nepa/), 
Foundation for the Revitalisation of Local Health Traditions (FRLHT) (India) and the 
EnvironmentaJ Change lnstitute (University of Oxford, UK) with tha! of four forest-managing 
communities in India and Nepal. The following examples iIIustrate ways in which the 
process was usad. 

1. Changing the management of cinnamon 
Agumbe 15 a village in the Western Ghats of India, surrounded 
by lush dipterocarp forest. Under Indlan forest poliey communlty 
members are entitled to collaborate with the Karnataka Slate 
FOfes! Oepartment in Joint FOfest Management. A village torest 
commiUee thetefore exists, and had good previdus expenence 
of working wilh FRLHT. They were therefore enthusiastic about 
working together again in developing scientific tests to improve 
their NTFP management. 

Through a participatory appralsal they prioritised Cinnamomum 
macrocarpum (cinnamon) as a species which was suffering from 
destructlve harvesting practlces. Discussions with the harvest­
ers and sorne of the older people in the VJllage led to the 
realisation that harvesting practlce had changed. I"stead of 
pluckmg the mature leaves from the tips of the branches, people 
had started pulling down whole branches to make it easier to 
reach the leaves. . 

The 'task team' (research committee) worked out a description 
of Business As Usual (BAU), whlch they wanted to compare wlth 
a less destructive approach In the experimental plots. 

BAU: Currenlly, we collect all the leaves. and do this by 
cutting the branches and twigs. 

Hypothesls: If instead of BAU we collect only mature [eaves. 
and ptuck thern individually, this "Viii improve both regeneration 
and yleld. 

The task team set up replicated plots in the forest, carefulJy 
marked with the plol number and treatment, and put up notice 
boards lo infonn others about the experiment. They a[so had 
to make sure that the harvesters, who carne from outside Ihe 
village, had been informed about the c!ifferent harvestmg 
techniques. 

Eve,yorie in the village was very aware of the plots and 
curious about the results. After two years, they found that the 
health of the trees was indeed improved under the 'new' 
treatment, but it was too soon to draw concJusions about 
regeneratlon. The expenments continue, but meanwhl[e the 
vlllage forest committee has changed its management guide­
lines about cinnamon, with the full support of the forest 

2.Finding indicators to help with the estimate of root yields 
The process diagram emphasises the importance of indica­
~ It IS nal always possible to measure directly the yield or 
regeneration of a species. For example if the yleld is below­
ground, we will destroy the plant by measuring it. In this case 
we have to develop indicators that can be measured as' a 
proxy for other variables wh~ch are of interest, but harder to 
me~sure regularly. 

Asparagus racemosus root is used in Ayurvedic medicine for 
treating diarrhoea and dysentery. Sundari is a community of 
peaple who have all migrated in the last 20 years from the 
midd[e hills or high hills of Nepal, and are learning about their 
new environment. They therefore have a very open attjttldr to 
new forest management methods, and haveworked with the . 
NGO ForestActíon in a very dynamíc way: 

. Sundari Forest Users Group chose this plant (commonly 
known as kurilo) as a species that was under pressure from 
increasing commercialisation. They wanted to test out 
different managemenl strategles, but jt was not clear how they 

For lurther inlormalion contact 
Dr Anna Lawrence, 
Environmenlal Change Institute. Universlty 01 Oxtord, 
South Parks Rd, Oxford OX1 3QY, Unlled Kingdom: 
email::anna.lawrence@eci.ox.ac.uk. 

would know which management was best. if they had to destroy 
Ihe plants during the measurements. 
They had lo find an indicator which was strongly correlaled with 
the rool size, bul which could be easily measured. This would 
allow the communlty to assess the health of the population 
without adversely affecting ¡ts capacity to regenerate. 

They therefore formulated 'indicator hypotheses' which they 
tested statistically: 
Indicator hypotheses far kurilo 

1. Tuber weight is correlated lo the heighl of the plsnt 
2. Tuber weight is correlaled to the root collar diameter 

01 Ihe planl 
3. Tuber weight is correlated to the to the crown 

día meter of the plant. 
Expeflmentatíon showed that the second hypothesis (root collar 
diameter) was a very good indicatar of tuber size. Now commu­
nity members only need to measure rool collar diameter to find 
out which management treatment is best for kurilo yields. 

Environrnental 
Change Institute 
UNIVERSITY OF OXFORD 

FRLHT 

Thls paper ls an oulput from a research project funded by the UK's Department 
for Internat¡onal Development (DFID) for the benefit of developing cóuntries. 
The vlews expressed here are not necessarily those of DFID. R8295 Forestry 
Research Programme. 
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Anexo 10: 

Material entregado por Dr. H. Parzies 
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