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NOMBRE DE LA ACTIVIDAD

Conservacién y evaluacién de poblaciones naturales de especies medicinales nativas

DE FORMACION

INSTITUCION O ENTIDAD RESPONSABLE O1UE DICTA U ORGANIZA LA ACTIVIDAD

University of Birmingham, Gran Bretafta http:/Avww.biosciences.bham.ac.uk
Universitdt Hohenheim, Stuttgart, Alemania www.uni-hohenheim.de

Bund fur Naturschutz, Bonn, Alemania www.floraweb.de/map-pro
PhytoConsulting, Marklkofen, Alemania www.phyto-consulting.de

. ]
LUGAR DE REALIZACION DE LA ACTIVIDA

Indicar el nombre de la localidad o ciudad, provincia[:ifo region y pais donde se realizara la actividad
. . . |
de formacién. En caso de haber mas de un lugar, I|ste[rlos todos.

Birmingham, Inglaterra

Stuttgart, Baden-Wirttemberg, Alemania

Singen/ Lottstetten, Baden-Wirtemberg, Alemania
Bonn, Alemania

Marklkofen, Bavaria, Alemania

FECHA DE INICIO Y TERMINO DEL PROGR ]MA DE ACTIVIDADES
Indicar la fecha de inicio del programa de actividades [de la propuesta y la fecha de término.

Inicio: | g7.12-2006 17-01-2007

CUADRO RESUMEN DE LA PARTICIPANTE EN LA ACTIVIDAD DE FORMACION

Hermine Vogel J Universidad de

Talca J Investigador y docente Vil
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Objetivo general:

Conocer métodos de conservacion y evaluacién de poblaciones naturales de

especies medicinales nativas de Chile

Objetivos especificos:

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

2. Conocer métodos estadisticos de evaluacién de poblaciones naturales

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

4. Conocer ejemplos de manejo de poblaciones silvestres para su conservacion

5. Adquirir libros especializados

6. Discutir el caso de bailahuén con especialistas en plantas medicinales (Dr.
Ernst Schneider, PhytoConsulting, vy Dr. Uwe Schippmann, organizador del

taller tecnicas de recoleccién de plantas medicinales silvestres, BfN), buscando
consejos y recomendaciones




Resumir en no mas de una pagina la justificacian. actividades globales, resultades e

impactos alcanzados con la propuesta completa. Estos resumenes deben sintetizar los
aspectos principales de la propuesta y cada una delsus iniciativas en forma general.

En el marco de los proyectos de estudio, domesticacion y cultivo ex situ e in situ se vio
que muchas plantas seguirdn recolectdndose desde su habitat silvestre. Para que la
produccion de estas especies siga siendo una actividad comercial debe ser sustentable.
Para ello estamos trabajando en forma paralela en distintos enfoques:

» domesticacion y cultivo (Proyecto FIA V99-0-S-032)

s cultivo in situ (FIA-PI-C-2004-1-A-94), sensibilizacién y capacitacion de
recolectores,

» - Ensayos de recoleccién sustentable de plantas silvestres

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

La formacion realizada en Inglaterra y Alemania se compuso de dos areas tematicas:

o Curso conservacion in situ: conceptos bésicos adqumdos en la University of
Birmingham, Ingiaterra

+ Plantas medicinales de recoleccidén 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 informacién de parte de todos los especialistas visitados superd lejos mis
expectativas. Se me entregé mucho material en formato digital, entre ello libros enteros
sobre principios de la conservacién /n situ y un manual ilustrado sobre la recolecta
sustentable, el curso de conservacion completo, presentaciones y publicaciones, ademas
del material completo del faller mencionado arriba, presentaciones, abstracts, lista de
participantes, a pesar de no estar publicado aun. I tiempo de estadia no alcanzé para
estudiar la cantidad de documentos entregados, pero tengo el material y los contactos
para seguir perfeccionandome en el tema.

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

Las ideas que se me plantearon en las entrevistas comc:dleron bastante entre los
diferentes especialistas. Se planted, por ejemplo, la necesidad de conservacién de las
especies ex situ (bancos de germoplasma) junto can la de in situ, o de mapear las zonas
de distribucién en base a datos ecolégicos 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 titulo e indice de contenidos. Los libros
adquiridos como material de trabajo se han encargado por Internet, pero todavia no
liegan. Ademas, el Dr. Schippmann también envié un paquete de libros y material por
correo (barco), el que tampoco ha llegado a la fecha.

Finalmente, deseo plantear mi plena satisfacciéon con la forrmacién, la que ha superado
lejos mis expectativas y me ha mostrado los pasos a seguir en nuestros estudios con
plantas nativas.




7-8 dic 2006

Viaje a Alemania

2 10 dic 2006 Viaje a Birmingham, Inglaterra

3 11-21dic 2006 | Curso Conservacion in situ, University of Birmingham.
La Universidad cerré el jueves 21. Por ¢llo y por los altos costos
de alojamiento en Inglaterra se adelantd el viaje a Alemania,
originalmente programado para la primera hora del sdbado 23 a
la noche del jueves 21.

4 22-26 dic'2006 | Feériado

5 27-28 dic 2006 | Lectura material entregado (no fue posible ubicar o entrevistar a
otro profesional durante este tiempo)

8 30 dic-1 ene Feriado

7 2 ene 2007 Contacto y organizacién de visitas y entrevistas en Alemania

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

9 4y5ene 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 | Stuttgart - Universidad Hohenheim; Visita campus y entrevistas
con profesores Weber, Parzies y Winsche

13 13-14 ene 2007 |Fin de semana

14 16-17 ene 2007 | Viaje a Chile
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Este curso se dictd para alumnos de postgrado de la Facultad de Ciencias Biol6gicas de
la University of Birmingham. Lamentablemente el curso terminé una semana antes de lo
informado (15 en vez del 22 de diciembre). Sin embargo, ¢l coordinador, Dr. Nigel Maxted,
me entregd toda la informacidén en un CD, dejando la segunda semana (18 al 21 de
diciembre) para una ensefianza personalizada en base a mis preguntas e inquietudes. La
Universidad de Birmingham cerrd el 21 de diciembre: por las vacaciones de Navidad.

1. CLASES en curso de postgrado: Detalle (“handouts”) en el anexo

1.1 Nigel Maxted: Conservacion y uso de los recursos genéticos vegetales;
Introduccién a la conservacioén in situ

Definiciones

Resumen de requerimientos basicos para establecer reservas genéticas in situ
Metodologla para conservacién en reservas genéticas

Conservacion de plantas in situ: introduccién, modelo, estrategias, definiciones

Reserva genética in situ: evaluacion de sitios, evaluacion de factores socio-
econdmicos, tamafio, nimero, distribucién y disefio

Sustentabilidad del taxén y de la reserva

Formuiacion de un plan de manejo y monitoreo de la reserva

Uso tradicional, general y profesional

Vinculacién con la conservacion ex situ, duplicacién, investigacion y educacion
Productos

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

Biodiversidad
Amenazas para las plantas

Recursos genéticos vegetales: diversidad nacional; proyectos in situ y ex situ en RU,
inventario de variedades nacionales del RU, estructura de la base de datos,
metodologia

Proyectos financiados por la Unién Europea




1.3 Nige! Maxted: Consaervacidn y uso de i0s recursos genélicos vegetaies; diseio
de la reserva
Fuentes
Disefio optimo

Beneficios biologicos y sociales de “buffer” (zona amortiguadora)

Tamaiio de la reserva

SLOSS debate {single large or several small = uno grande ¢ varios pequefios)
Poblacién y tamafio de la reserva

Corredores

Forma de la reserva

Diversidad de habitat

Factores politicos y econdmicos que afectan el cisefic de la reserva

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

Categorias del manejo de areas protegidas del IUCN
Manejo y monitoreo de reservas genéticas in sifu

+ Fuentes

« Metas del manejo de conservacién

+ Planes de manejo para reservas genéticas

+ Los cambios son naturales

+ Intervencion en el manejo

» Proceso de elaboracion de un plan de manejo de una reserva genética
¢ Revisién del mansjo

s Monitoreo de una reserva genética

o Manejo de recursos genéticos fuera de &reas protegidas

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

e Contexto
e Recursos genéticos vegetales (PGR) y Parientes silvestres de cultivos (CWR)
e In situ versus ex situ




e ¢Qué son CWR?

e ;Porque ios CWR son criticos?

« Requerimientos para una estrategia nacional de CWR

¢ [nventario nacional de CWR

+ Andlisis ecogeografico y genético de prioridades de CWR

* Analisis de la discrepancia (“Gap analysis”) CWR

o Desarrollo de prioridades de conservacion de CWR in situ y ex situ
» |mplementacién de las prioridades de conservaciéon de CWR

+ [Estrategia global para la conservacion y uso de CWR

1.6 Joana Magos Brehm: Practica en ArcGIS

1.7 Edwin Chiwona: Metodologia para la conservacién on-farm (en granjas)
» Introduccién y publicaciones
e La necesidad de una metodologla y el problema de desarrolio

« Elmarco genéral de la metodologta para la conservacién on-farm de la diversidad
genética vegetal

1. Planificacion 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
HRH)

- problemas de financiamiento a largo plazo de la conservacion de recursos genéticos,
especialmente de los bancos de germoplasma g

- centros de diversidad, ejemplo coliflores en Halia
- deshidratado, envasado, almacenamiento y distribucién de semillas guardadas

- producciéon de semilla en Brassica oleracea (repollo y coliflor), Raphanus (rabanos),
Alfium (principalmente puerro, cebolla y ajo), Daucus (zanahoria) y Lactuca (lechuga)

- visita a invernaderos, camaras de produccion de semilla, instalaciones de vernalizacién,
sala de deshidratado y envasado, laboratorios de la Universidad

- problematica de las altas temperaturas durante este invierno en la propagacién de [as
especies

- proyecto de investigacion 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)
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2.2 “Peatlands” Reserva Natural Nacional de Pantanos de Fenn’s, Whixall y
Bettisfield

- Ubicado en la frontera entre inglaterra y Norte de Gales

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

- Origen de los pantanos (glaciares)

- Funcién de los pantanos como
a. reserva de agua dulce (acido y pobre en minerales)
b. fijacién de carbono

c. habitat para musgos (especialmente Sphagnum), plantas, invertebrados, pajaros
y mamiferos adaptados a este ambiente especifico

- Necesidad de conservar los pantanos
- Destruccion del habitat por el drenaje del pantano, lo que permitio

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

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

¢. plantacién de arboles (pino)
- Recuperacién de los pantanos
a. necesidad de subir el nive! del agua
b. eliminar los arboles (pino)
¢. adquirir y manejar adecuadamente los terrenos aledaiios

d. estudios hidrolégicos, conduccion de aguas y monitoreo de los niveles de agua
para lograr que la turba quede otra vez empapada en las areas antes drenadas

e. planes de manejo que peri‘nitan la recuperacién de especies nativas

f. planes de manejo que permitan que la turba crezca (meta a muy largo piazo)
g. educacion y manejo de la opinion publica

h. requerimiento de fondos pablicos a largo plazo (Proyecto _Nacional)

- Visita al pantano, a areas de explotacién de turba artesanal (los derechos terminaran
con la muerte del productor tradicional), a canales y tuberia para la conduccién de agua,
a bosques de pino talados y por talar, a areas recuperadas, al “jardin del pantano”
donde hay una gran diversidad de flora nativa. Por la fuerte lluvia que estaba cayendo
no se pudo observar ia diversidad de pajaros tipica de los humedales.

- Discusidn sobre dificultades técnicas de talar arboles en un pantano

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




3. MATERIAL ENTREGADO

3.1 Fotocopias de las clases, publicaciones y esquemas
- ver temas descritos en punto 1, ademas:

- Joana Magos Brehm: Sistemas de Informacién Geogréfica (GIS)
e ;QuéesGIS?

¢, Coémo funciona?

Modelamiento espacial

Formatos de representacion de datos

El uso de GIS en la conservacién

Algunos software: DIVA-GIS, FloraMap, ArcGIS

- Edwin Chiwona: Definicién de “landraces” (razas o variedades locales)
e Fuentes
¢ Definicion -

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

3.2 Libro

- Staiton S, Maxted N, Ford-Lloyd B, Kell S, Dudiey N (2006): Food Stores — Using
protected areas to secure crop genetic diversity. WWF 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

Introduccién a la conservacion:
* ¢ Qué es Biodiversidad?
* ¢ Por qué es necesario conservar Biodiversidad?
* ¢ Qué son PGR (recursos genéticos vegetales)?
* Modelo de conservacion de recursos genéticos vegetales
* Conservacion 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
o Catalogo y bases de datos europeos de CWR
« Estrategia global de la conservacion y del uso de CWR




Conservacion y uso de los recursos genéticos vegetales; Introduccién a la
conservacion in siu

Ver 1.1

Conservacion y uso de los recursos genéticos vegetales; disefio de la reserva
Ver1.3

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

Ver14

Desarrollando una estrategia nacional de “Crop Wild Relative” (CWR) (= Parientes
silvestres de cultivos) - '

{ver 1.5)

Anélisis de discrepancia de recursos genéticos vegetales: fijando CWR como
objetivo para la conservacion in situ y ex situ

¢ ;Qué es andlisis de discrepancia?
e Metodologia ejemplo Vigna
1. Descripcion def taxon y dei area objetivo
2. Evaluacion de la diversidad natural in situ
3. Evaluacion de estrategias de conservacion en curso
4. Dando prioridades péra la conservacion

Erosién genética y contaminacidn genética: Algunos pensamientos
e Definicion de erosidn genética
« Estrategia global para la conservacion y el uso de CWR
¢ Ejemplos Leguminosas
e Evaluacién de la erosién
¢ Especies en peligro de sufrir erosién genética y factores que la pueden gatillar
« Indicadores de la erosién genética
¢ Contaminacién genética

Seleccién de la especie objetivo
¢ Asignando prioridades de conservacion
+ Factores que afectan las prioridades de ia conservacién




3.3.2 Publicaciones en formato digital

Crop Wild Relative Conservation and Protected Area Management

Desarrollo de una estrategia nacional de CWR (parientes silvestres de cuitivos)

1.
2.

Diversidad botanica nacional

Inventario de CWR nacionales (que tenga el mismo género del cultivo) e
identificacion de algunos lugares para la conservacion in situ

3. Priorizar CWR especies/ diversidad en base a valor econémico y amenazas

4. Anédlisis ecogeografico y genético de las CWR prioritarias (4reas con alta

© 2 N0

incidencia)

Identificar las amenazas de la diversidad de los parientes silvestres de cultivos
Anglisis de discrepancia y establecimiento de metas de conservacion
Desarrollo de prioridades de conservacion de CWR in sifu/ ex situ

Definir unos 10 4reas protegidas nacionales relacionadas con CWR

Uso general y profesional

10. Investigacion y educacién

Desarrolio de una esirategia de area protegida CWR individual

1.

© N O AN

Evaluacioén del sitio

Evaluacién de factores locales socio-econémicos y politicos
Disefio de la reserva

Adaptacién del plan de manejo de! area protegida
Monitoreo de la reserva

Uso

Educacion e investigacion

Vincular con la conservacién ex situ y duplicados

Crop Wild Relatives Catalogue, Threats, Conservation and Use

Parientes silvestres de cultivos — catalogo, amenazas, conservacion y uso

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

Definiciones

Las amenazas de CWR - ;para qué conservar?

Inventarios, planes de accién, conservaciéon in situ y ex situ

Desarrollo de una estrategia CWR nacional {ejemplo Vigna, Africa)

IUCN categorias de la lista roja, Vigna
Anélisis de vulnerabilidad del taxén, Vigna

Técnicas in situ y ex situ

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

Datos cientificos directos:




« diversidad genética: marcadores moleculares de muestras ex situ o poblaciones
en el mismo momento

indicadores taxonémicos
Datos cientificos indirectos:

indicadores demograficos (densidad, frecuencia, cobertura, dispersion, fertilidad)
indicadores de nomenclatura '

indicadores etnogeograficos
» indicador ecolédgico
= indicadore de amenaza

indicadores socio-econdmicos y politicos

CWR Global Strategy Draft 1

Hacia una estrategia global de conservacion y uso de CWR
e importancia global y focal de CWR
+ situacién actual

» objetivos y acciones requeridas para los préximos 5 a 10 afios

CWR National Red Listing
Enfoque nacional de la clasificacién de CWR: ges tan dificil como creemos?

¢ obligacion de los paises que suscribieron el CBD de identificar a los componentes
importantes de diversidad genética

» Estudio de amenazas (categorias de la lista roja IUCN)

CWR Oaxaca
Conservacion y uso sustentable de CWR
¢ Definicion CWR
¢ Necesidad de inventarios y sistemas de informacion

s La integracion de la conservacién de CWR en programas nacionales, regionales e
internacionales .

o Desarrollo y aplicacién de un mecanismo de determinacién de pricridad
o Evaluacién de las amenazas de CWR y efectividad de acciones de conservacién
» Sensibilizacion
¢ Desarrollo politico y marco legal
Estudios de caso de México: especies de cactus
Arveja (Lathyrus) y especies relacionadas

Ecogeographic Surveys




Componentes principales de investigaciones eco-geogréficos:
e distibucivnes de especies pariicuiares en regiones/ ecosistemas particulares
o patrones de diversidad intra-especifica '

» relaciones entre sobrevivencia y frecuencia de variantes y condiciones ecolbgicas
asociadas

Un estudio ecogeografico es un proceso de recoleccion y sintesis de informacién
ecolégica, geografica y taxonémica.

Fase |: Disefio del proyecto
Fase Il: Recoleccion y andlisis de datos

Fase Il Generacidon del producto (informe) - identificacion de prioridades de
conservacion

- Delimitacion del taxén objetivo

- Clasificaci6n usada'y por qué

- Modo de seleccion de especimenes representativas

- Eleccién de hardware y software

- Estructura del archivo de la base de datos eco-geograficos y relaciones
- Discusion del contenido de la base de datos

- Discusion de la ecologia del taxén objetivo

- Discusion de la fito-geografia, patrones de distribucion, resumen de distribucién
(tabla)

- Cualquier variante taxonémica encontrada

- Usos actuales y potenciales

- Relacion especies cultivadas con parientes silvestres

- Cualquier problema particular de identificacion

- Actividades de conservacion in situ y ex situ

- Amenaza de erosién genética

- Prioridades y estrategia propuesta para la conservacion
- “Conspectus” eco-geografico {en el anexo)

Ejemplos de construccién de un “conspectus” (Vicia)

Ecogeographic and Genetic Diversity

El uso de diversidad eco-geografica y genética como guia para una conservacion
genética vegetal

Andlisis multivariado de colecciones de
Beta vulgaris,
Brassica rapa,
Calluna vulgaris,
Chamaernelfum nobile y




Trifolium repens

&N inuesiias de poubiacicnes naturaies en Keino Unido con Popgene, TFPGA, NTSYS,
EXCEL con GenAlex_V

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

Analisis de discrepancia en la conservacion de la diversidad
1. identificar y clasificar biodiversidad
2. localizar areas manejadas principalmente para biodiversidad
3. identificar biodiversidad de areas poco representadas
4. definir prioridades para la conservacion
Ejemplo Yignai paéos: _
1. Descripcién del taxén y del 4rea objetivo

2. Evaluacibn de la diversidad natural (diversidad taxondmica; genética;
ecogeogréafica y evaluacién de las amenazas)

Muestrear una gran cantidad de plantas en muchas poblaciohes cubriendo un
rango ecogeografico amplio

3. Evaluacion de estrategias de conservacion en curso (in situ y ex situ)
a. Técnicas de conservacion in situ (reservas genéticas u on-farm)
b. Conservacion ex situ (www.ipgri.cgiar.org/germpiasm/dbintro.htm)
4. Definir prioridades para las acciones de conservacion
Conclusiones:

1. Una estrategia de conservacién se puede desarrollar en base a un analisis de
discrepancia tradicional

2. La cuantificacién de la cobertura de las acciones de conservacion a través de
estudios en herbarios y accesiones de germoplasma junto con datos
ecogeograficos.

Genetic erosion and genetic pollution
Erosién genética y contaminacion genética en parientes silvestres de cultivos (CWR)

Definicion de erosién genética: Reduccién permanente en riqueza e igualdad de alelos
locales comunes o pérdida de combinaciories de alelos en el tiempo y en un area
definido

Definicién de contaminacion genética
Medicién de erosién genética
¢ en base ala erosion pasada

¢ predecir erosién genética futura (modelo de cuantificacion de la amenaza.
General: distribucién, sequia, inundaciones)

indicadores de contaminacién genética;
« introduccion de diversidad genética ajena




e un genoma con potenciales efectos perjudiciales
e jurnma: a propésito, naturai, accidental

Prioridad alta: taxén pariente de cultivos, raro; con diversidad genética Onica;
restringido a habitats amenazados; vuinerable debido a cambios en la agricultura

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

Prioridad baja: no existente en éreas protegidas; no hay duplicados en conservacién
ex situ

Planning plant genetic conservation

La conservacion de recursos genéticos vegetales vincula la diversidad genética de
. una pianta con su uso o explotacion humana

Un modelo de conservacién genética vegetal

Ejemplos de legislacion sobre la conservacion de plantas internacionales

El concepto de los "gene pools”

Fuentes de informacién usadas para establecer el estatus actual de conservacion
Guia de colecciones de germoplasma '

Identificacién de metas (objetivos, taxén y areas a estudiar)

Definicion y ejemplos de estudios eco-geograficos

Fase |; Disefio del Proyecto (y cuadros donde encontrar informacion..)

Fase II: Recoleccién de datos y andlisis (fistado de germoplasma conservado; estudio
de informacion geogréfica, ecologica y taxondmica publicada; coleccion de datos
eco-geograficos; seleccion de ejemplares; verificacién de datos; analisis de datos
geograficos, ecolégicos y taxondémicos: distribucién de frecuencias, mapeo de
datos eco-geograficos, andlisis multivariados)

Fase llI: Produccién: Base de datos eco-geografico; conspectus, informe (y ejemplos)

National PGR Strategy 1 CWR ‘
Desarrollando una estrategia nacional de recursos genéticos vegetales: CWR

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

Ejemplo de un plan de accién de CWR: Trifolium incarnatum (“Long-headed clover”)

PGR Planning

Planificando conservacion genética vegetal (muy completo)

Contiene también informacién dada en la publicacién antepasada del mismo tftulo
- uso socio-econdmico
- amenaza percibida (IUCN)
- distincién taxondmica y genética




Distincién eco-geografica

imporiancia bioidgica

Importancia cultural (Cedro del Libano)
Costo relativo de la conservacion
Sustentabilidad de |a conservacién
Legislacion (ejemplos internacionales)
Consideraciones éticas y estéticas

L as prioridades de agencias de conservacion

Comisién del proyecto de conservacion
Estudios eco-geograficos

Un modelo eco-geografico (ver esquema abajo} — descripcidn muy detallada de cada
fase (disefio del proyecto,.recoleccién y andlisis de datos, produccién)

Mapeo también en detalle

Towards the Selection of Taxa for Plant Genetic Conservation

Hacia la seleccién de taxa para la conservacion genética vegetal

Factores a considerar cuando se prioriza un taxén para la conservacién y discusion:

estatus de conservacién actual
uso econdmico potencial
amenaza de erosién genética
distincién genética

distribucion eco-geografica
importancia biolégica

importancia cultural

costo

factibilidad y sustentabilidad
legislacién

consideraciones éticas y estéticas
prioridades de la agencia encargada de la conservacion

Cuadro: umbrzles de categorias de amenaza (ver tabla abajo)

Informe: St. Katherine Protectorate Management Plan Reference January 2003
Introduccion

Evaluacién y descripcion de los iugares

Priority Management issues, constraints and obligations

Metas y objetivos del manejo




Zonas internas de manejo

Principios, poiitica y esiraleyias de manejo generaies para el protectorado de St Catherine
Herramientas y actividades de manejo

Recursos de manejo

3.3.3 Libros en formato digital

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

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

2. Complementary Conservation Strategies

3. Selection of target taxa

4. Ecogeographic surveys

. Technical and political factors, constraining reserve placements
. Plant population genetics

. Plant population ecology

. Reserve design

© 00 ~N O

. Management and monitoring

10. Locally base crop plant conservation

11. Genetic conservation information 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 Experiment

16. Case Study 2: In situ conservation of genetic diversity in Turkey
17. Case study 3: Genetic conservation: a role for rice farmers

18. Case study 4: Ethiopean in situ conservation

19. Peruvian in situ conservation of Andean crops

20. Central Asian in situ conservation of wild relatives of cuitivated plants
21. Piant conservation in situ for disease resistance

22. A practical model for in situ genetic conservation

23. Towards the future

References




11 de diciembre de 2006

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

Se acordé 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-geografico me prestd un libro;

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

Conversacion sobre ia situacién en Chile. El Dr. Maxted recomienda:

- en el caso de la conservacién 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 esta
haciendo el caso del Merlot)

Entrega de algunos software sobre andlisis de datos en la conservacion para revisar.
Facilité los siguientes:

- FloraMap (mapeo), dispohible en [nternet
- Arclnfo y ArcView (mapeo, muy bueno pero muy caro, revisar si hay en Chile)
- KCV MultivVariate Statistical Package (www.kovcomp.com)

- Density from Distances. A program for calculating animal and plant densities using
plotiess and distance sampling method. PISCES Conservation LTD.
{(www.irchouse.demon.co.uk y pisces@irchouse.demon.co.uk) Me parece un
programa adecuada para la evaluacidn de poblaciones naturals de especies
medicinales silvetres :

- ECOM. Ordination & clasification of biological and environmental data.
- Species Diversity & Richness IH

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

Los tres dltimos también de PISCES Conservation LTD. Son programas ecolégicas
enfocadas en la evaluacion de comunidades.

Entrega de categorias y criteria de especies amenazadas

{(www.iucnredlist.org/info/categories criteria2001)




21 de diciembre de 2006
ciniréga de maietial subre grupo de irabajo de parienies siivestres de cultivos:

Las 5 primeras ediciones de la revista “Crop wild relative” del European crop wild relative
diversity assessment and conservation forum (www.pgrforum.org)

1.

Octubre de 2003

Introduccién al PGR Forum

¢ Por qué los parientes silvestres de los cultivos (CWR) son importantes?
PGR Forum actividades, participantes y logo

Julio de 2004
Manejo in situ racional de especies silvestres de Beta

* Manejo de poblaciones de CWR

PGR Forum workshop 5: Evaluacion de erasion y contaminacién genética

La iniciativa de micro-reserva de plantas de 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

Abril 2005

Monitoreando cambios evolutivas en arhboles forestales: conceptos generales y un
estudio de caso en el dlamo europeo (Populus nigra) :

Una iniciativa global para conservar CWR in situ

Distribucién de Apium repens poblaciones en Hungaria

Metodologias de evaluacion de erosion y contaminacion genética

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

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

Variacién genética en Brassicas silvestres en Inglaterra y Gales

Julio 2005
introduccién al Sistema de informacién del PGR Forum CWR
Evaluacién de amenaza y conservacion de parientes silvestres de cultivo

Octubre 2005

1st Intemacional Conference cn CWR conservation and use
Establecimiento del IUCN/SSC CWR grupo de especialistas
Hacia una estrategia global para la conservacion y el uso de CWR




¢ PGR Forum:; un proyecto termina pero la misién continia

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 Arnica
montana L. in Northern Europe

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

3. Linum dolomiticum Borbas a strictly protected wild relative of cuitivated flax in
Hungary
4. Avena strigosa (Schreb.) in North-Western Europe: a historical landrace without
- crop wild relatives?-

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




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

Diversidad genética vegetal

'

Seleccion del taxén objetivo

v

Comision del proyecto

v

Inspeccién eco-geogréfica / Mision preliminar de inspeccion

y

Objetivos de conservacion

v

Exploracién en terreno

v

Estrategias de conservacion

/\,,

Ex Situ in Situ
(Ubicacion, muestreo y traslado) (Ubicacion, caracterizacién y manejo}
- almacenamiento de semilla - reserva genética
- banco de germoplasma en terreno - on-farm
- jardin botanico - huertos caseros

- akmacenamiento in vifro
- almacenamiento de polen
- almacenamiento de ADN

\ Productos de conservacién

{Semilla, plantas vivas y muertas, explantas in vitro, ADN, polen, datos)

v

Deposicién y diseminacién de productos conservados
(Bancos de germoplasma, _
reservas, jardines botanicos, laboratorios de conservacion, sistemas on-farm)

¢

Caracterizacion / Evaluacion

v

Uso de recursos genéticos vegetales
(Mejoramiento genético / biotecnologia / recreacion)

v

Uso de productos
(Nuevas variedades, nuevos cultives, uso farmacéutico, investigacion basica y aplicada, diversidad
on-farm, contemplacion estética, etc.)


Marcela Gonzalez E
Rectángulo


Un modelo esquematico de una inspeccién eco-geografica (Maxted et al., 1995)

FASE 1 DISENO DEL PROYECTO
Identificacién de pericia del tax6n
Seleccion de la taxonomia del taxén objetivo

Delimitacién del area objetivo

l

Identificacion de colecciones del taxon

!

Disefio y construccion de una estructura de base de datos ecogeograficos

FASE2 COLECCION Y ANALISIS DE DATOS

!

Listado de germoplasma conservado
Estudio de datos geograficos, ecologicos y taxondmicos existentes
Recoleccion de datos ecogeograficos
Seleccion de ejemplares representativos
Verificacién de datos

Anilisis de datos geogréficos, ecolégicos y taxondmicos

FASE 3 PRODUCCION

Analists de datos

Base d?cm/(hnsl{::tm\hﬂome

ecogeogrifica  ecogeografico ecogeografico

~

Identificacién de prioridades de conservacion
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Un Modelo para el desarrollo de estrategias nacionales de diversidad botanica en
CWR

Diversidad Botanica Nacional

A J

Integracion con planes Inventario Nacional CWR
de conservacién el

internacionales de

ecosistemas, habitat y L. v ‘ ) )
especies Priorisacion de CWR Taxa / Diversidad

A J
Andlisis Ecogeogréfico y Genético de CWR Prioritarios
Identificacién de amenazas para la diversidad de CWR
Andligjs de discrepancia y establecimiento de metas de conservacion para CWR

Desarrollo de Aplicaciones de Conservacion CWR In Situ / Ex Situ

7N\

Identificar areas protegidas Idertificar CWR taxa poco repre-
nacionaies claves de CWR sentadas en bancos de germoplasma
Implementar Reservas Implementar ex situ coleccién
Nacionales CWR de CWR objetivos
- Diversidad CWR Conservada

Uso tradicional, Investigacion

general y Vincular a y educacion

profesional conservacion ex

situ y duplicados



IUCN Criteria {ver “Gap Anélisis, p.10)

Para ser listado en una categoria de la Lista Roja es necesario cumpiir al menos uno de
cinco criterios:

A) Reduccion de la poblacioén: descenso medido por un periodo de méas de 10 afios o

tres generaciones

B) Extension del habitat geografico

C) Tamafio de la poblacién pequefio o en descenso

D) Poblacidn muy pequefia o restringida

E) Andlisis cuantitativo que muestre la probabilidad de extincion en los préximos 100

arnos

También en Libro “An ecogeographic study African Vigna®, 2004, aparece evaluacion de la
vulnerabilidad en base a 7 criterios:

Rareza-(N° de especimenes y accesiones en bancos de germoplasma de cada taxén
en la base de datos ecogeografico)

Rango de distribucién (suma de los circulos alrededor de cada lugar de coleccidn)

Representacién global en colecciones ex sifu (accesiones en bancos de
germoplasma deben ser al menos el 10% de los especimenes en herbarios
- cualquier especie con una proporcidn menor es vuinerable)

Cobertura geogréfica de colecciones ex situ
Cobertura de colecciones ex situ

o Utilidad

+ Evaluacién de extincién

Tabla 1. Umbrales de categories de amenaza, seg(in Department of Environment {1996).

Criterios Umbrales numéricos principales
Critico En peligro Vulnerable

A. Deterioro rapido >80% por 10 afos 0 3 >50% por 10 afios 0 3 >50% por 20 afios 0 §

generaciones generaciones generaciones
B. Habitat pequefio Presenciaen<100km? | Presenciaen <5,000- | Presencia en <20,000
(fragmentado, en 0 area de ocupacién | km?o area de ocupacion | kmZ o area de ocupacién
deterioro o fluctuando <10 km? <500 km? <2,000 km?
C. Poblacion pequefia <250 individuos <2,500 individuos <10,000 individuos
(en deterioro} maduros maduros maduros
D1. Poblacion  muy | <50 individuos maduros | <250 individuos maduros <1,000 individuos
pequefia maduros
D2. - - <100km2 0 <5
Habitat muy pequefio ubicacicnes
E. Anélisis de viabilidad Probabilidad de Probabilidad de extincion | Probabifidad de extincidn
de la poblacibn no | extincion >50% dentro | >20% dentro de 20 afics >10% dentro de 100
favorable de § afios anos




Informa sobre su participaciéon en el taller “Assessment for maximum sustainable yield of
medicinal and aromatic plants (MAPs)" que se realizé6 en septiembre en el INA Vilm,
Alemania, y las contribuciones mas relevantes. Las exposiciones se encuentran en los sitios
web de ISSC-MAP y Bundesamt fir Naturschutz y www.floraweb.de/map-pro.

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

Destaca la labor de Jennifer Wong en el talier quien trabaja en los “Assessment Guidelines”
que esta elaborando’la FAO, los que saldran muy probablemente durante el afio presente y
que marcaran la pauta para todo el rubro. En ¢l 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 disponibie en el sitio web
indicado. En el flujo destaca como parte central un disefio experimental riguroso para cada
especie.

Una contribucién entretenida dio Maximilian Weigend de Berlin con varios ejemplos de la
importancia de la taxonomia en la cadena de comercializacion de las plantas medicinaies.

Para aprender scbre la evaluacién 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. Hill, M. Fasham y G. Tucker
(aungque estos temas también se tratan e el primer libro)

Finalmente, conversamos sobre algunos casos concretos de especies medicinales de
recoleccion 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 informacién
geogréfica. Hay que observar en terreno las caractaristicas de los sitios donde las especies
se desarrollan y propagan naturaimente para conocer ios factores limitantes. Luego esta
informacién (datos climaticos, edaficos, altura, exposicion, etc.) se puede mapear y encontrar
posibles sitios donde la especie encuentra las condiciones para su desarrollo. Hay que
verificar en terreno si [a especie se encuentra en esios lugares.

También destaca que para elaborar guias de recoleccidbn 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. Propagacion efectiva es cuando las plantas de una especie se propagan y



también forman plantas adultas. Dice que algunas poblaciones sélo se propagan cada 20 o
mas afios cuando las condiciones estdn dadas nara que las nlantag geminadacs se
establezcan y formen plantas adultas. Estos ciclos largos son bien frecuentes en arbustos o
arboles, sobre tocdo en condiciones semi-aridas (cuenta de su experiencia con algunos
estudios en Espaifia y compartimos también nuestra experiencia en orquideas silvestres-
cuenta de emores frecuentes en le monitoreo de especies raras en la zona). Estas

poblaciones deben intervenirse con menor frecuencia.

Otra recomendacion podria ser que se recolecte en un &rea mas grande o que algunas
poblaciones simplemente no deben cosecharse.

Para disefiar una estrategia de conservacién es importante especificar los factores de peligro
para cada especie y poblacion.

Para el caso de bailahuén propone estudiar y elaborar estrategias de produccion sustentable
primero para una sola especie para desarrollar un modelo el cual se podra 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 eso propone disefiar estudios mas baratos
con una buena preparacion, los cuales siempre encontraran financiamiento.

También cuenta de experiencias muy positivas en trabajos donde participan eco-sicélogos
{ejemplo Arnica en Romania).

El Dr. Tremp ofrece su ayuda en casc de cualquier duda a través del correo electrénico.

Conclusiones:

- contactar especialistas en GIS (geographic information system) en la Universidad de
Talca o en ofras instituciones en Chile (p.ej. CONAMA)

- comprar y estudiar el libro de Eizinga sobre principios de monitoreo

- determinar las condiciones ambientales er las cuales se desarrolla Haplopappus
taeda

- seguir con los ensayos de produccién sustentable




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

Elaboré una presentacion sobre el estudio de las poblaciones naturales de /beris en Europa,
proyecto en el cual esta 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 jubilé Dr. Pank. Su sucesor es Dr. Marthe.
Trabajo en Umbeliferas; mientras que la coleccién ex situ de cebada se encuentra en
Gatersleben, Alemania vy la de Leguminosas europeas en Austria

- Dr. Netzadal, gecbotanica

- Los indicadores de factores ecolégicos (“Ecological Fact Sheets”) se publicaron por
primera vez por Heinz Ellenberg en “Scripta Geobotariica X

- Jolita 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 Viim, Alemania del 14 al 17 de septiembre de 2006. Se adjunta
todo el material en formato digital. Destaca la presentacion de J. Wong, Inglaterra,
junto con el Profesor Klein, Alemania, quien trabaja en una propuesta para FAQ de
productos forestales no madereros. Tamtién menciona el trabajo de Moerman:
etonobotanica nativa de América.

- También destaca la labor de Dr. Uwe Schippmann (entrevista personal abajo)

Se discutié¢ la situacidn sobre el -bailahuén. Cate mencionar que el Dr. Schneider ha
elaborado un estudic de mercado de esta especie en el mercado aleman. En
conversaciones con los principales investigadores, empresas fitofarmacéuticas y brokers se
encontré con respuestas vagas de parte de Matthias Lorenz, de las cuales pudo concluir que
bailahuén se estd utilizando en grandes cantidades por algin compuesto quimico
interesante. El hecho que las grandes cantidades de bailahuén que se estan exportando se
colectan en 4reas donde habita Haplopappus faeda le hizo sobreponer €l especto quimico
con patentes. Llama la atencidén la similitud de la estructura de diosmetina y 3-
acetoxyflavona. El primer compuesto es buscado por la industria cosmética y el segundo se
encuentra en H. faeda. Esta similitud coincide con la alta demanda de esta especie,
recolectado en su habitat natural y exportado a Alemania.

Se conversé sobre los siguientes puntos para una iniciativa de produccion 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)

e Andlisis de discrepancia de mapas de distribucién y mapas con los lugares de
presencia
Perfil ecoldgico de la especie
indicadores de factores ecolégicos
Calidad (p.ej. mapa fitoquimica)
Factores que influyen en ia distribucién, p.ej. competencia



Dinamica de poblaciones (sustentabilidad)

Areas de observacion permanente (n.ei. en cooperacisn con CONAF)
Calidad y variabilidad en el tiempo

Cooperacion con los lugarefios (aspecto socio-econdmico)

Zonas de proteccion (conservacion in situ)

Formacion e instruccion de recolectores {preparacién manual y posteres)
Marco legal y realizacién administrativa

Conservacion ex situ del recurso (banco de germoplasma con descripcién exacta de
acuerdo a las normas IPGRI)

Domesticacién

Cultivo en caso de un aumento de la demanda

Material entregado:

1. Presentacién y discusién sobre como evaluar las poblaciones siivestres de plantas
medicinales, con mira a bailahuén

2. Puntos de discusion sobre fe caso bailahuén; listados elaborado por el Dr. Schneider
para nuestra entrevista. incluye las siguientes recomendaciones citadas arriba

3. Comparacion estructural del compuesto “diosmetina” con 3-acetoxyfilavone 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

- Bibliografia sobre métodos de evaluzcion de recursos vegetales de productos
forestales no madereros enfocadc a plantas medicinales y aromaticas
preparado por Uwe Schippmann y Dagmar Lange

- Participantes

- Programa

4.2 CWR-PGR Forum (ver punto 8)

4.3 Material IPGRI MAP working group
- Working Group on Medicinal and Aromatic Plants
- Proposal for a MAP Descriptor List
- Draft descriptors list Artemisia absinthum L.
- Draft descriptors list Salvia officinalis L.
- Comments

4.4 Otros (Material sobre plantas chilenas encontrado por Dr. Schneider en internet)

- CONAMA: Flora. Recursos Bidticos (Biodiversidad)

- Ministerioc de Agricultura: “Investigaran los secretos ancestrales del amqui y el
bailahuén”

- Presentacion de la publicacibn de una tesis doctora de L. Klingenberg:
Monografia de los generos sudamericanos de Haplopappus y Notopappus.
(Estudio realizado con la Universidad de Concepcion donde, después de la
publicacion, posiblemente se encontrara un ejemplar)



5.

10.

- Presentacién de una trabajo de boldo de Gleoria Montenegro en Trieste, Italia,
Mayo 2005

- “Productos forestales no madereros en Chile”, preparado por Jorge Campos,
Corporacién de Investigacién Tecnoldgica, INTEC, Chile. 1998.

- “Grupos funcionales en arbustos desérticos del Norte de Chile, definidos sobre la
base de las fuentes de agua utilizadas” de F.A. Squeo et al, Gayana Bot. 56(1): 1-
15. 1999,

CD: “lllustrated Handbook for Sustainable Harvest in semi-wild Populations of

Harpagophytum procumbens and Preparation of Good Quality”

CD: FAO Productos Forestales No Madereros: Evaluacién de los recursos de

productos forestales no madereros. Experiencia y principios biométricos

PGR Forum CD-ROM:
European Crop Wild Relative Diversity Assessment and Conservation Forum

- PGR Forum introductien -

Crop wild reiative species
PGR Forum project themes
o CWR Catalogue for Europe and the Mediterranean
o Threat and conservation assessment
o In situ conservation data management
o Population management
o Genetic erosion and pollution assessment
PGR Forum participants
PGR Forum partner institutes
PGR Forum publications
Welcome to CWRIS: the PGR Forum Crop Wild Relative Information System
PGR Forum meetings
First International Conference on Crop Wild Relative Conservation and Use
Web links »

Informe del grupo de trabajo Plantas Medicinales y Aromaticas del IPGRI, septiembre de
2002 en Slovenia

Revista “Medicinal Plant Coﬁservation". Volume 12, Newsletter of the Medicinal Plant
Specialist Group of the IUCN Species Survival Commision

Publicacién de E. Schneider sobre /beris amara en “Zeitschrift fur 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 todavia no estén listas. Estaban a cargo de la colega
Dagmar Lange quien no ha tenido tiempo y a quien responsabilizé por el hecho que el taller
podria haber tenido mucho mejores resultados con una mejor preparacién.

Coinicidié con las otras personas antes entrevistadas en calificar la contribucién de Jennifer
Wong “Non-timber forést products” (FAQ) como la mas importante del taller por la
elaboracién de manuales metédicos para poder evaluar estadisticamente (ver en material
entregado por E. Schneider).

Oftra contribucion 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 recomendacion de Dr.
Tremp). :

Finalmente, me propuso publicar un trabajo sobre le Mercado de bailahuén en la revista que
edita: Medicinal Plant Conservation.

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

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

Material entregado:

- Un paquete de libros, monografias, revistas y otro material de interés se enviaran por
correo
- CD: Taller Viim (ya incluido en el material entregado por Dr. Schneider)



El Dr. Parzies esta trabajando en la conservacion in situ de Sorghum en Africa. Estan, entre
otros, estudiando la variabilidad genética mediante marcadores moleculares y morfolégicos.

Los bancos de germoplasma que tienen las “core-collections” (bancos de germoplasma
especializados en una o varias especies) deben entregar el material. Se busca el uso de
este material conservado, por ejemplo €n conservacion on-famim.

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

En los proyectos en Africa: estan realizando intercambio de material genético, polinizacion
cruzada del material y cultive de tipos silvestres.

El material genético se esta conservando en jardines botanicos y por otra parte se le entrega
a agricultores y lugarefios.

Como iniciativas muy interesantes ve las mezclas de diferentes genotipos, las que se
entregan a agricultores de diferentes localidades, donde se espera que por seleccién natural
se desarrollen tipos 0 mezclas adaptadas de una variacién genética interesante.

En cuanto al tema de conservaciéon de plantas medicinales nativas se conversa lo siguiente:

- con la estadia con Nigel Maxted de la Univerity of Birmingham en Inglaterra ya se ha
visto y entregado material importante para entender de la conservacion in situ y on-
farm

- para especies especificas y su proteccion recomienda comunicarse con CONAMA
quienes estan responsables de aplicar la Convencién Biologica de Diversidad (CBD)

- bhay que estudiar y asesorarse bien para los casos en que aplicaria el “access &
benefit-sharing”

- ademas se puede conseguir informacién importante en Kew Gardens, tal vez también
tengan material (semillas)

- hay que colectar semillas y entregarias, en las condiciones gue estén, a bancos de
germoplasma

- los lugares de coleccion deben registrarse (GPS)

- por ofra parte considera importante revisar los IPGRi-Newsletters.

- Propone enviar un manuscrito para publicacién sobre temas de domesticacion,
cultivo, censos y monitoreo, conservacién in situ y ex situ v una propuesta de
estrategia de conservacion.

- Da el dato de la Biselen-Stiftung (www.eiselen-stiftung.de) quienes financian estadias
de tesistas

- Un tesista podria trabajar en el mapeo

- Mencicna como softwares para mapeo una de FAQ, ArcView o Artemio. Ver en
www.maproom. psu.edu/dcv (digital chart of the Wortd layer)

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

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




En una entrevista el Dr. Weber presenta su area de trabajo. Estén trabajando en los efectos
farmacoldgicos de lipulo. Se pretende incorporar un gen de la vid que corresponde a la
sintesis del enzima resveratol, una flavona, con efectos anti-flingicos y anti-virales.

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

También estan trabgjando en patrones de manzano para aumentar la resistencia a
enfermedades bacteriales via transgenia.

Otro trabajo es en conjunto con una universidad en costa Rica, estudiando Papaya. Hay un
convenio para &€l Ambito de docencia, el que se pretende ampliar a Chile, Universidad de
Talca.

Estan también haciendo induccién de haploides en maiz. Cuitivos de células, genética
molecular, transferencia de genes.

Para el tema del mejoramiento de orquideas da el dato de Dr. Carlina Constabel, Alemana,
quien trabaja en Canada con orquideas de climas templadas. Propaga orquideas terrestres
in vitro para su posterior comercializacién. Contacto: carolina.tonstabel@planteck.com, fono
+1-450-5896162.



) Anexo 1:
Curso Conservacion in situ, Universidad de Birmingham, Inglaterra, Handouts
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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. Principles and practice of plant conservation. Chapman & Hall, London.

Iriondo, J., Maxted, N., et al. (2008). Genetic reserve management guidelines. Technical Bulletin
Series. IPGRI, Rome.

Maunder, M., Chibb,'C.’, Hénléémeri C. and Groves, 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 sifu
approach. Chapman & Hall. pp. 451.

Tuxill, J. and Nabhan, G., (1998). Plants and protected areas: a guide to ir situ management.
People and Plants Conservation Manual 3. Stanley Thornes Ltd.. Cheltenham.

Definitions
Article 2 of the Convention on Biological Diversity

"In situ conservation means the conservation of ecosystems and natural habitats
and the 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.”

In Siry lniro 1 Nigel Maxted -06/12/2006
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6.2

6.3

tnr Sare [ntro

6.1.4

6.1.5

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
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.

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.

Formulation of the Management Plan The reserve site will have been

.selected _becanse it contains abundant and hopefully genetically diverse

populations of the target taxon. Therefore, the first 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.

Reserve Management and Monitoring

6.2.1

6.2.2

Initiation of Reserve Management Plan It is unlikely that any management
plan will be wholly appropriate when first 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.

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 regimes. The monitoring will take the form of measures of taxon
nurmber, diversity and density as measured in permanent transects, quadrats etc.

Reserve Utilisation

6.3.1

6.3.2

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.

Linkage to Ex Sifu 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 forms a natural platform for
ecological and genetic research, as well as providing educational opportunities

3 Nigel Maxted -06/1 272006



A Methodology for Genetic Reserve Conservation

Phase 1 Reserve Planning and Establishment
Site Assessments

l

Assessment of Local Socio-economic and Political Factors

|

Reserve Design

|

Taxon and Reserve Sustainability

Formulation of the Management Plan

Phase 2 Reserve Management and Monitoring

Initiation of Reserve Management Plan

l

Reserve Monitoring

!

Community Inter-relationships

Phase 3 Reserve Ultilisation
Traditional, General and Professional Utilisation

l

Linkage to Ex Situ Conservation, Research, Duplication and Education

In St ntro 7

Nigel Maxted -06/12/2006



Definitions

u Genelic Reserve Conservation - the location, management
and monitoring of genetic diversity in natural wild
opulations within defined areas designated for active, long-
conservation.

» On-Farm Consetvation - the sustalnable managlement of
genetic diversity of locally developed traditiona! croj
varteties with assoclated wild and weedy spacies or forms
by farmers within traditional agricuitural, horticultural or
agri-sitvicultural cultivation systems,

s MHome Gardens - The sustainable management of genetic
diversity of lc:calafI developed,u-adiﬁona? crop varleties by
householders within domestic cultivation systems.

Active / Passive

= A distinction can be made between
- 'achve'
- 'passive’

m /7 sity conservation

Genetic Reserve Conservation

Phase | v Pla iy sad | sl bmsn(
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i
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| .- Mo
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Lotikags m Lt fim Comervasum, botastrch, |plhcusion ase) Hiwctivn

Selection of Target Taxa

m Which species need to be protected

= Which need conservation in a genetic
reserves

m Ideally there should be more than one
chosen species in each reserve,

Project Commission

w Clear, concise conservation statement
establishing

— Which species
— Why thesa species

— Where In general terms the species are to be
conserved

Ecogeogra phic Survey /
Preliminary Survey Mission

u Obtain basic information for the planning of effective
consefvation,

Survey the distribution of taxonomic and genetic
dlversity, ecological requirements and the reproductive
biotogy of the chosen specles over Its entire geographic
range.

Where little ecogeographic data are avallable a
preliminary course grid survey mission to collate the
necessary background biological data on the specles
may be required.




‘Taxon and Reserve
Sustainability

m Expensive so must be sustainable
m Taxon suitable?pees

= Site suitable?

IUCN (1993) Definition of a viable
population

= Maintains its genetic diversity

= Maintains its potentlal for evolutionary
adaptation ’

w Minimum risk of extinction

Formulation of the
Management Plan

u Site selected because has abundant and hopefully
genetically diverse populations of the target taxon.

a Observe the biotic and ablotic qualities and interactions
at the site

= Once these ecological dynamics within the reserve are
known and unhderstoed, 3 management plan that
incorporates these points, at ieast as they refate to the
target taxon, tan be proposed. :

Initiation of Reserve
Management Plan
w Experimental introduction

m Revision based on monitoring of target
and associated taxa

= Plan may encompass several management
regimes (a range of grazing practices,
tree-felling, burning etc.) within the
reserve.

Reserve Monitoring

= Monitored systematically
-~ Set ime mterval
- Feed back loop to site management regimes.

» Monitoring involves
measures of taxon
number, diversity and g
density as measured inigl
permanent transects,
quadrats etc.

Traditional, General and
Professional Utilisation

= Make an explicit link between the material
conserved and that currently or potentially
utilised ex s#v by humankind
= Three basic user communities:
= Traditional - 'v;l‘ I
- General
- Professional
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UNIVERSITYDI
BIRMINGHAM

Nigel Maxted and Maria Scholten

Session Objectives

o Mest targets / goals of CBD, IT,
GSPC, EPCS and CBD 2010 target

0 Example of UK National Landrace
Inventory

O Methodolegy  fof  crealion  of
National Landrace Inventory

O European Landrace Inventory

UNIVERSITYTF
BIRMINGHAM

What is biodiversity

- £\
P
Diversity j;x\,'::'_ =

Threats to Biodiversity

O Global waalth of biodivarsity:
- 250-300,000 plant specias {WCMC, 2005)

D, Plant dworsity is beng eroded by the careless actons of
humans

~ Exinction
~ Genatic erosion
— Ganslic pollution

O lmmediate Causes
- Environmeantal dislurbance or change, loss
- Over-axploitation
— Compatinon trom axolic species

- Ec. UNIVERSITY ™
BIRMINGHAM

- Genes
- Species
— Ecosystemns
UNIVERSITY O
BIRMINGHAM
Threat to plants

Number | SNumber

Number
¢

ol in 2008,
descnbed igs in| as % of a5 S ol
specIes species species

described levaluated™]

NeSGIAn . 86%
EREFna alest  13.025 2z 139 1% 66%
GYFHCI AT 080 908 a0e % 2%
pistaada] 199,350 8538 7,088 [Ls Ta%
Mpritotididons 59,300 1,150 779 1% 68%
Subtotsl 287,655 11,801 8,350 3% 70%

) UNIVERSITYOT

www,redfist.org BIRVINGHAM

But the most severe threat is to ...
o LANDRACES

a Wwy?
= ¥ have no kKion how many tand-races of traditional seec-seved
vanelizs sxist
- Lerdrace mainialners 8¢ Almast tways clder and 1hedr number ts
dwinding each year
~ Fermars are by definlion commercial they will what yigids the
highes! sconomic retlirn, (hay Bre not consarvalionisty

- Lo 3 and g agencies aro actively
promating modern culthvers

= In most Countries no agoncy has direct respormibilly for their
consarvation

- Nocountry haa an invantory of its adanl landeecey

o Unless action is takan immadiately {heir oss will conlinue and compigla
is the oniy possibk y

UNIVERSITYY
DIRMINGHAM
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UK Landrace Database Structure
Field Number of records: 67
Crop narmne
Genus/species/subspecies/citation
Accepted name
UK use
Location
Number of farmers
Estmated area

INIVERSITYDF
DIRMINGHAM

UK Landrace Database
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Vegetable Heirloom Vars.
‘af

Vegatabies Paricom ey 1908
{scuce Secaard 2001)

Kent Whale Wikl Clover
{Trifolium repens)

{Trifohum pratense)

Kersey White Clover
{Tnfolium repens)

1

Cotswold Common and Hampshire
Common (Onobrychis viciifoha)

Cereal cultivars maintained as landraces

VARIETIES USERS LISE REGIME AREA GROWN

Spek wa miing organic 100 heclares

Maris Widpeon 80 -110  thatch, meikng Many Granc B0-90 1onngs. 1 yr

Emmar 2 mseum va

Ramyton Akt 1 damre e

Plumage Archer 1 bravwing organc. 100 acres

Sherll whax 1 radgious cotrbhinnal 14 acrg

nevaral 10 mullipia Biodynamk 360 - 400 acres

SO 7 1hich low-nirogan E46 arres

Rampton Fivet 3 1hatch low-niirogan 253 porea

Apri Bearded 2 thatch low-nkrogan 25 aeres

Blua Cong ¥ ihatch lowe-nitrogan 20 meres

Litile Josg T trgich low-nlirogan 5 aches

Rt 1 theich lowrnitiragan 20 cres
UINIVERSITY P

BIRMINGHAM

Scottish landraces

o small, bristig, sandy, littia or grey oat
dploid oal {Avena strigosa Schrab )
widely culivated untll 191h cenlury

o Bera barkey 6-rowed barley
Widely cufivated unt! 19% century
past usas. human (ood and whisky
ne diagrostics. no scogeoiraphic shudy




National landrace inventory methodology
1 Deliniion of landraces

2. WWhat constiutes [andeace diversity?
a  Nomenclatural
& Resl gonatk divarsity

1 Scope of mventory = which crops?
a  Major liald crops
b. Forages
c. Frut
d.  Madicinal species
&  Wid harvestad specias?

4 Scale of cultrvation = what lavel of culiration?
a Commarclal alone
b, Single larmar
¢. Home garden? - - R

UNIVERSITYOF
" BIRMINGITAM

Land race definitions

o Concept clanfication: what are UK tand races?
- Historical Ongwn
- Haterogenety
~ Local edaptation
= Drstinct identity
~ Lack of forma! ¢rop improvement
- Tradiional larming systoms ,
- Farmer sead saving

o Workng dafintion: “a landrace is & dynamic papulation(s) of a
cultnated plant that has historical ongin, distingt idontlly and iacks
lormal crop improvemant, as well as often being Qenatically divarse,
{ocally adapted and assccialed with traditional lanning systerns™

Camacho Viia ef al. (2008}

UXITVERSITYTF
BIRMINGIHAM

National landrace inventoty methodology
1 Dalinwon ol landraces'
2. Whai constitutes landrace divarsity?
a.  Nomenclalural
b.  Real gonetic dvarsity

3 Scope ol Inventory = which crops?

a.  Major higld crops.

b Ferages

c. Fnlt

d.  Madiclng! species

&,  Wid harvested spectes?

4 Scale of cultivation = wha level ol cuttvation?
8. Commarcial lona
b. Single tarmear
c  Home gardon?

UNIVERSITY™
RIRMINGHAM

National landrace inventory methodology

+ Colation of landrate dversily

+  Ex giu dephcgion — origin of andraces conm#nved in geng banks, leld gene tanks, batan:
garders. elc

«  Expert dchate — Qenn banks, national 195Thng carrrey, ressarch Mtiutes, agrcutueal exdension|
dratlors, tarnars’ NGOs, aQl ard other

. O . Invovad In Jeed production, brewing, méing, wte.

« Scientiic Sisratune - inchaing rindsws of historicst Rerature, ressarch reports, papars snd
articies.

«  Griy Bratre’ arcfvval ratpcals = gane banks, redsarch ingthu & and seed companes

« Wrianel smarches

+  Oficial docurnints - agriculural siatistics, 1he EU Carnmon Catalogues. lor vegeizble snd
agrouliral vanstss (U 2000 80 b} &rd UK Nationg] List 2003 {DEFRA ard PVRQ 2000}

« Farmner inlaraaes - tarmars wars spprosched inciractly thiough Bdver Baments, a11icks n
Kanmers' magaones snd local MenSREMS, Bt drecly via pAional contecly  Dusstonraires
wuned by mad of emal and innervews congucted by phors of WNI\'FRSIT\'N

BIRMINGILAM

National landrace inventory methodology

5. Collate available information into web

enabled database (e.g. hitp//qrfa.org.uk/)

6. Match /n situ landrace diversity against ex
situ conserved landrace diversity

7. Stimutate use of landraces (breeding, niche
promotion, identity perverse incentives,
positive incentives, etc.)

UNIVERSITYDD
BIRMINGHARM

European Funded Projects

o EGRISI (Evrepean Genebic Resources i Situ Inveniory) to be
subrmbted under EC 870/2004 call 2

- Tod y Europ crop wiid relal! {CWR) and croplendrace

{LR) in sltu resources and make the infarmetion avallable via &
decantralised, permanent and wmdely accesmuble web-based
wiformalion system

D ONFARMSAFE (On-farm aafsguard of plant genelic resourcos)
submitted under EC 870/2004 call 2
-~ To sustain and promots on-farn conservalion of LAs through usse,
wheare their cursent and potential vaiue /s grealest in Europe.

o AEGRO (An integrated Eurcpean In sltu Management Workplan;
implemaniing Genotic Rasarvas and On Farm %oncnptl) submittod
under EC 87¥2004 call 2

= To demonstrate throuph Case studies the practical implemantation of
neiic resarves and on-lam projects (o best consarve CWH and
andrace diversity in Eurtpe .
LINIVERSITY ™

BIRMINGHAM




SCHOOL OF BIOLOGICAL SCIENCES

CONSERVATION AND UTILISATION OF
PLANT GENETIC RESOURCES

RESERVE DESIGN
2006 /2007 - Nigel Maxted

Publications

Batisse M. (1986). Developing and focussing the biosphere reserve concept. Nature and
Resources; 22, 1-10:

Cox G.W. (1993). Conservation Ecology. W.C.. Brown, Publishers, Dubugue, Iowa.
Given D.R. (1994). Principles and Practice of Plant Conservation. Chapman & Hall, London.

Iriondo, J.M., Dulloo, E. & Maxted, N. (2007). Genelic Reserves Management Guidelines.
IPGRI Technical Bulletin 12. IPGRI. Rome.

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

Shafer C.L. (1990). Nature Reserves, Island Theory and Conservation Practice. Smithsonian
Press, Washington and London.

Soulé, MLE. and Simberloff, D. (1986). What do genetics and ecology tell us about the design of
nature reserves? Conservation Biology 35: 19-40.

Spellerberg, F.B. Goldsmith & M.G. Morris., (1991). The scientific management of temperate
communities for conservation. The British Ecological Society by Blackwell Scientific
Publications, Oxford.

Reserve Desipn ] Nigel Maxted - 06/1 272006



Reserve Size

= Size is often dictated by the relative concentration of
people and the sultability of the land for human
exploitation.

= Greenland National Park - 7000,000 Km2 of frozen land
mass Bako National Park - Malaysia set on nutriant-
deficient solls

= Largest 15 reserves in USA all on agriculturally marginal
areas

= Unlikely to be a natural correlation between marginal
agricultural land and the distribution of species worthy of
conservation

Reserve Size

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

colonization = extinction per unit area

SLOSS debate

w Single Large Or Several Small

= For 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

= Network of smaller reserves - advantages and
disadvantages

Relative advantages of Single
Large and Several Small Reserves

Rescrve Advarupss. [Sr—
Sire
Single muove seopoopaptncall y divera, Wrpoasble 1o cover sl penctic
Lupe el adpe ellect divaniy of widely disirsbuta] upecres

emicr W nsuztam species sd porudatson

diverniry

meinlan physical anlegrily of ecosyriem e

walcTvheds, drsnage sy o)

nuted for lowulcrnity sposacs ic g el Yoea)
Scyomt #iie wich reberve 1n u distiacl environment Usually sitesd poar urban sroas so nced
Sl comerysbon value of muuple small rerorees mure £fiective buffonng

cion P, prosier s the aum of 11 inchvedanl Reg

& o wn

compons s
mrnuale ofien taturadly found ph désime Tt
restnctod stancls

Uhually sried near urhaa wons v pond for
public pwarcncss

Frposnible o tncluda real tubiial
divanry

Mare awat No e nman or nenael
\rwama

Tom arml o bose ol ] m groymd midos,
leas Ukl y 0 remsun wtivahle

Optimal Number and Size

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

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

= Size is frequently not the question!

Population and Reserve Size
= The answer is what number of individuals form a

viable population (i.e. effective population size -
EPS)

= Shafer (1990) maintains that the minimum
population size (MPS) for any given habitat is
defined as the smallest population having a 99%
chance of remaining extant for 100 years

u But what number? - No accurate answer




Political and Economic Factors
Affecting Reserve Design

Reserves rarely located on the basis of biologlcal expedience

Often on public land with conflicting or multiple uses of the
land

Idealized reserve design is pragmatically applied, allowing
complementary use as an agricultural, industnal or
recreational resource. So build into design

Relative cost and ease of establishing reserves will affect the
selection of reserve sites and thelr design

Reserve Utilisation

m Four distinct categaries of user's may

utilise the reserve:

- local indigenous people
- general public K-8
— reserve visitors g

- sgientists

Local Indigenous People

Design must take account of local communibies, local
farmers, land-owners and other members of the local
population which r:le? utilisz the proposed reserve site
should be conside;

Consultations and agreements (hunter-gatherer community,
shifting culbivation and wild plant "harvesting’)

u Mefie and Carroll (1994) Guanacaste National Park In Costa
Rica - "biecultural restoration®

w Reserve staff should be recrulted locally and the whole
community should be encouraged to take pride in local
conservation work

General Public

= Population at large, whether local,
national or international and its support
may be essential to the long-term political
and financial viability of the reserve

m Increase public awareness (support of
conservation issues

Reserve Visitors

» Ecotourists
= Income for local people

= Design reserve to meet visitors
requirements,
- visitors centres
~ natural trails
- lecture hall
-~ reserve information packs etc,

Scientific Community

w Research platform for conservationists and
other biologists

= Characterisation and initial evaluation of
the target taxon - link to utilisation




SCHOOL OF BIOSCIENCES
UNIVERSITY OF BIRMINGHAM

CONSERVATION AND UTILISATION OF FPLANT GENETIC RESOURCES
RESERVE DESIGN ASSESSMENT - Nigel Maxted
DATE - 18" December 2006
Helpful Publications

Cox G.W. (1993). Conservation Ecology. W.C.. Brown, Publishers, Dubugue, Iowa.
Given D.R. (1994). Principles and Practice of Plant Conservation. Chapman & Hall, London.

Hawkes, J.G., Maxted, N. & Zohary, D., (1997). Reserve design. In: Plant genetic conservation: the
in situ approach (ed. Maxted, N., Ford-Lloyd, B.V. & Hawkes, J.G.), pp. 210-230. Chapman
& Hall, London.

Shafer C.L. (1990). Nature Reserves, Island Theory and Conservation Practice. Smithsonian Press,
Washington and London.

Spellerberg, F.B. Goldsmith & M.G. Morris.,, (1991). The scientific management of temperate
communities for conservation. The British Ecological Society by Blackwell Scientific
Publications, Oxford.

The Assignment

We have been asked by the regional government of the Midlands to design a genetic reserve for a local
endemic plant species, Swarbii plantanus Hawkes. Using the principles and concepts from your
lecture on ‘Genetic Reserves Design’, with.help from some of the above references, design a genetic
reserve for the annual herb. Details of all the known localities are shown on the accompanying map.

Work individually.

Produce a ‘best’ scheme that incorporates one or more core areas surrounded by a buffer zone.
Produce a backup scheme in case the main scheme should prove politically unacceptable.

Draw the boundaries of your reserve{s) on the maps provided.

Explain and justify your two schemes.

Devise a timescale for the implementation of your conservation project for S. plantanus.

Devise a research agenda that will support the conservation of this plant in sifu in the Midlands
and comment on any implications that you feel appropriate for complementary conservation of
S. plantanus.

kLR

Some interesting facts about the Midlands

o  Theindigenous people of the region live in three small villages. The inhabitants of the villages of
Selly Oak and Bournville belong to the same ethnic group, while the inhabitants of the third
village Harbourne have their own distinct language and culture,

e  Access to Selly Oak and Bournville from the main road is via a rough track suitable only for
four-wheel drive vehicles. The rough track to Harboume is not suitable for vehicles of any kind.
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e  Village cultivation only occurs in the area around each village marked with a red dashed line.

e Other traditional uses of the land (eg: cattle grazing, fishing, fuel-wood gathering) take place to
a distance of approximately 10 km from each village centre.

e 8 plantanus is an insect-pollinated, annual herb that is used for medicinal purposes by the
inhabitants of Selly Oak and Bournville, but not Harbourne. Seeds are dispersed via the guts of
wild animals. Other than this very little is known of its ecology or physiology.

Reserve requirements

¢  The ‘Minimum Viable Population’ of S. plantanus is estimated to be about 10,000 individuals.
e  For cost reasons it is hoped that the core area will not exceed 40 km’.

Key to the map

Green cross : X S. plantanus population (approximately 1,000 individuals)
Red dash - | er—=-—- | Village boundary

Red lines [l | Elevation contours (200m)

Black thick line s | Main road

Black thin line — | Rough car track

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

Biue line messmmmm | River and stream
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SCHOOL OF BIOSCIENCES

CONSERVATION AND UTILISATION OF
PLANT GENETIC RESOURCES

RESERVE MANAGEMENT & MONITORING
2006 / 2007 - Nigel Maxted
Pl.‘lblicatiOI_IS’ o
Clarke, R. (1986) The handbook of ecological monitoring, Oxford University Press, Oxford.

Goldsmith, F.B. (1991) Monitoring for conservation and ecology, Chapman & Hall, London, pp. 77-
86.

Hirons, G., Goldsmith, F.B, a;]d Thomas, G. (1995) Sitec managcinent pl;uming, inManaging habitats
for conservation (eds. W.J. Sutherland and D.A. Hill), Cambridge University Press,
Cambridge, pp. 22-41.

Iriondo, .M., Dulloo, E. & Maxted, N. (2007). Genetic Reserves Management Guidelines. IPGRI
Technical Bulletin 12. IPGRI. Rome.

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

Spellerberg, LF. (1991) Monitoring ecologiéal change, Cambridge University Press. Cambridge.

Sutherland, W.J. (1995) Introduction and principles of ecological management, in Managing habiats
for conservation, (eds. W.J. Sutherland and D.A. Hill), Cambridge University Press,
Cambridge, pp. 1-21.

Tuxill, J. and Nabhan, G., (1998). Plants and protected areas: a guide to in sifu management. People
and Plants Conservation Manual 3. Stanley Thornes Ltd., Cheltenham.

RAesetva Managemaent & Monitonng 1 Nigel Maxtad - 1242006



The IUCN Protected Area Management Categories
THCN - The Waorld Conservation Union has developed a definition and a series of categories of
protected areas: as outlined below'.

Category la: area managed mainly for science or wilderness protection — an area of land and/or sca
possessing some outstanding or representative ecosysiems, geological or physiclogical features andfor
species, available primarily for scientific research and/or environmental monitoring.

Category Ib: area managed mainly for wilderness protection - large area of unmodified or slightly
modified land and/or sea, retaining its natural characteristics and influence, without permanent or
significant habitation, which is protected and managed to preserve its natural condition.

Category I: area managed mainly for ecosystem protection and recreation — natural area of land
and/or sea designated to (a) protect the ecological integrity of one or more ecosystems for present and
future generations, (B) exclude exploitation or occupation inimical to the purposes of designation of the
area and {cJ provide a foundation for spiritual, scientific, educational, recreational and visitor
opportunities, all of which must be environmentally and culturally compatible.

Category IIL: area managed mainly for conservation 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 conservation through management infervention — area of
land and/or sea subject to active intervention for management purposes so as Lo ensure the maintenance
of habitats to meet the requirements of specific species.

Category V: area managed mainly for landscape/seascape conservation or recreation — area of land,
with coast or sea as appropriate, where the interaction of people and nature over time has produced an
area of distinct character with significant aesthetic, ecological and/or cultural value, and often with
high biclogical diversity. Safeguarding the integrity of this traditional interaction is vital to the area‘s
protection, maintenance and evolution.

Category VI area managed mainly for the sustainable use of natural reseurces — area containing
predominantly unmodified natural systems, managed to ensure long-term protection and maintenance
of biclogical diversity, while also providing a sustainable flow of natural products and services to meet
community needs.

'TUCN Commission on National Parks and Protected Areas with the Warld Conservation Monitoring Centre
(1995); Guidelines for Protected Area Management Categories, TUCN, Gland, Switzerland
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Anthropogenic Change

n Changes due to human acbwty are usually more dramatic, having
permanent effects
~ &4, In Maurittus 200 of 685 speoes of nabve plants am endanpersd {[UCN and
WWF, 1994}, 53 of the most threatened plants are kngwn from 10 indinduals or
fewer, 13 of these are down o 2 wnghe indimdual

= Human achwvty may create habitats, e.g. spncuinre land, roadsides 15 the
favoured habitat of the relatves of several important crops,

= an {1975) no major food crops or their progentors sre agsocisled with
cimax vegetaton

Why manage a site?

& Manzgement areas are frequently toa small to support all of the speaes they
rrua\t *clmcle hfhi, Intervention management i1$ hecessary to mantan populations
at & levels.

n Protected areas are often too small to contain levels of disturbance that generate
resource diversity. Management frequently must simulate those distarbances,

= Protected areas are ofien so fragmented and isolated that natural migration is
unatie to balance local extinctions, Under these conditions, managers may have
1o transiocate ifdividuals between e,

Protected areas are often sumounced by hestile anthropagenic environments that
produce invasive species (weeds, diseases and generalist predators) and
degrading processes (siltaben and paliubon). Management fmust rinumise or
remove such influences,

u  Protected sreas may be under pressune for development, for release of their
naturel resources for burnan uxe, or for ute as agricultural lands to feed APy
\ncreasing and desperately poor humen populations.

Genetic Reserve Management Plan

1. Preambie: conservation obdfctlves, ste ownership and management
responsibility, reasons for location of reserve, evaluation of pepulations
of the target taxon, reserve sustanabilty, factors nfluencing
managament (Iegai, cohstraints of tenure and access).

2. Conservation contest: place reserve within broader nationa! Zonservation
strategy for the responsible conservation agency and target taxon,
externaliies Ee.g. climate change, palitical considerations), oblgations to
Iocalfaople ;;;.allowng sustamabie harvesting), present conservation
activities (ex and  siu), general threat of genebic erosion.

3. Sia abiotx description. location (latitude, longitude, altitude), map
coverage, photographs (including aenal), detailed p'hys«:al description
(geology, gesmorphalogy, chmate, hydrolsgy, saiks)

1 Sie bmtic descriptron: general bictic descriptian of the vegetation, flora,
fauna of the site, focusing on the species that drrectly interact with the
target taxa (kersmne specwes, poflinaters, seed dispersers, herbivores,
symbwonts, predators, diseases, etc.}.

Genetic Reserve Management Plan

5. Site anthropogenenc descoption: affects of local human populaton (both
within reserve and around it), land use and land tenure (and history of
both), cultural significance, public interest (including educatonal and
recreational potentaal), bibhagraphy and regester of suentfic research,

General tavon descrption: tavenomy {classification, delmtation,
description, itonagraphy, entification akis), wider distnbution, habitat
preferences, phenology, breeding syslem, means of reproduction (sexual
or vegetative) and regeneration ecology, genotypic and phenctypic
variation, local name(s) and uses.

™

7 Sita specific tavon description; taxe wicluded, dstnbution, abundance,
demagraphy, habitat preference, breeding system, minimum viable
population size, and genetic structure and diversity of the target taxon
wittun the site, autecology within the resesve, synecology with assocated
fauna and flora (particularly pollinators and dispersal agents), specific
threats to population{s) e.g. {potential fer gene flaw between CWR and
domestiate}.

Genetic Reserve Management Plan

8. Site L5 polcy site oby) control of human interventign,
allowable sustmnable harvestng by tocal people #nd general genstic
resgurce exploitabon, sducabonal use, application of material ranster
agreements.

8. Taxon and site popidagon re. ree o taxon and reserve
descripion, auto- and symecology, genebc diversity analysis, breeding
systern, polfination, characterisation and evaluation,

10, Prescription {management interventions): detalls (bmng, frequency,
duration etc) of management interventions, populaton mapikng, impact
assessment of target taon presoiptions on other taxa at the sice. Staffing
requirements and budget, project register,

11. Monvtoring and Feecback (evaluaben of intenentons) demographic,
ecological and genetic monitoring ptan {ncluding methadology, schedule,
elc.), monitoring data analysis and trend recognition  Feedback foops
resuiting from management and monitoring of the sita in the comtext of sie
itself and the regional, nabionat and intermabonal context,

Management Interventions

m Grazing Controt

= Burning

m Erasion Control

m Invasive species control
» Nutrient Control

m Disturbance

m Assisted Propagation

w Habitat Restoration

= Cultural Change

m Research and training
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Monitoring Regime

= Nesd to sample at the taxonomic and population
levels

a Which taxa to monitor?
- Target taxon
- Closely related species
~ Keystone species,

= Where to sample?
~ Randorm
~ Systematic
~ Stratifted random. | .

Monitoring Regime

= How to assess abundance?
— Density, frequency or cover

« Density is the number of individuals per unit area.

* Cover is the percentage of the ground occupled by
2 perpendicular projection {shadow at noon) of the
aerial parts of the species,

* Frequency {which may be root or shoot frequency)
is the proportion of samples (quadrats) within
which the target specles occurs.

m Cover values estimated using the Braun-
Bianquet scaie or Domin scales

Monitoring Regime

The Braun-Blanquet and Domin scales of vegetation Cover:

Valor Arwus-Abs mipnt Dewmin

n < | % cover 1 indindusd
i I-$Gcover | I-Tudedul
2 £-2¥% cover <%

a 26-50% cumur 4%

4 31-15% cover —im

5 TE- 7R werver 11298

[ 15-11%

? -5

] 31-1%%

L] a9

n L 1Y

Monitoring Regime

m How to sampie?
— Plot methods (quadrats)
- Intercept {transect) methods,

m Quadrats are square or rectangular,
permanent or ephemeral.

Monitoring Regime

Monitoring Regime
= How much to sample?

~ Quadrats should be stal entugh 1o be searched easlly and t
sufficent ates in the bme 2nd with the resaure m
Lrpemmmwdm plmuofhewp:lswdes

-M:rMBst\'N Y 99 mmmwsm
present m &l quadrats m:muprwcu :

» The Recommended dral Size and Shape for Oafferent Plant
Habits (from Clark, 1366}

Tlrgst species Plot size {m3)} Ratio of
e
a.5-1.0 1.2
Shrub 50-100 I5or1:10

Tree 200-1000 1:50r 1710
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Genetic Management Qutside
Protected Areas
» Suitable for plants found outside of climax
communities

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

n Increased threat; road widening, scrubbing out
of hedgerows, introduction of herbicides

= Require management agireement { legislation




Integration with

National Botanical Diversity

A 4

National CWR Inventory
el

\ Integration with
International Ecosystem,

Habitat and Species
Conservation Plans

Regional Ecosystem,

i ) )
Prioritisation of CWR Taxa / Diversity Habitat anc.l Species
Conservation Plans

4
Ecogeographic and Genetic Analysis of Prionity CWR

[dentification of threats to CWR Diversity

l

Gap Analysis and establishment of CWR Conscrvation Goals

Developlﬁcnt of In Situ / Ex Situ CWR Conservation Priorities

7N\

Identify Key National Identify CWR taxa under-
CWR Protected Areas represented in gene banks

| l

Implement National Implement Targeted

CWR Reserves CWR ex situ collection

~N S

Conserved CWR Diversity

IO

Traditional, General Research and
and Profcssional Linkage to Ex Sifu Education
Utilisation Conservation and

Duplication


Marcela Gonzalez E
Rectángulo


Figure 2. Proposed Model of Plant Genetic Conservation.

Sclection of Target Taxa

+

Project Commission

!

Ecogeagraphic Survey / Preliminary survey Mission

!

Conservation Objectives

¢

e . Field Dxploration

b

Conscrvation
" Conservation Strategics ’ ¢
Ex Situ — Circum Situ — I Situ
(Location, sampling, (Locatian, sampling, transfer (Location, designation,
transfer and Storage) management and monitoring) management and monitoting)

Conservation Techniques ¢
Sced  Field Botanical /rz Fitro Pollen DNA Genetic One Home
Storage Gene bank Garden Storupe Storage Slorsge Reserve farm  Gardens

\ Restoration, Tatroduction /

and Reintroduction

Consenvation Products
{Habitats, seed, live plants, i vifro explants, DNA, pollen, data)

+

Conserved Product Deposition & Disscmination
{Habitats, gene banks, reserves, bowanical gardens, conservation laboratories, on-farm systeins)

'

Charactenzation / Bvaluation

'

Plant Genetic Resource Ulilisalion
(Brecding / biotechnology / recreation)

\

Undlisation Products
(New varicties, new crops, pharmaceutical uscs, purc and
applicd research, on-farm diversity, ecosystems, acsthetic pleasure, cic.)

Complementary Conservation Notes 7 December 11, 2006
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Overview
. . * Definttion and major components
Geographic Information Systems  Types of queries a 615 can answer
(61S) * How it works?

.

Spatial features and attributes
* Data representation formats
Coordinate systems
* Map projechions
Joana Magos Brehm * What can be used for?

Ali Shehadeh * The use of 6LS in conservation
* Before starting a project inGIS
* Examples of software

CUPGR 2006-2007 DIVA-6I5

Schoof of Biosciences T ArcGIS

The University of Birmingham

What are G157 61s = DATA INPUT SYSTEM i
igitizing  Scanrung Interactive entry
| i
“GLS are integrated systems of computer \  lmoges  Maps  Remote sensing data
hardt.cvar'e. and sof‘r_war'e for ‘F‘he GHGIYSIS" { ATA STORAGE AniD RETRIEVAL J
and display of spatially distributed data
DATA ANALYSIS AND MANIPULATION
Johnston (1578} Modellmg  Spatiel-temporal comparison  Oihers
OUTPUT
Tabular Graphical Dagntal
L /
Types of queries a GIS can answer Types of queries a GIS can answer
Location:
WHAT exists here - what is at @ particular location? Parterns:
"What type of kend use 1s at 41.95N, -8.25W?" HOW are petterns related
“How does sail type influence the dist ribution of a
Condition: purticular species?”
WHERE are specific conditions
"Where does it rain 3000 mm per year ?* Modeiling.
Trends: WHATIE >
WHAT HAS CHANGED (over time) “what would happen to a certain habitat if the climate
"How far has the population of a certain species warmed by 2 degrees?®
receded in the past 20 years>”

Ali Shehadeh 4
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How it works?

* Data are stored in layers of information

* Eoch layer = different type; of mformation (sail
type, rainfall, ete. )

* Layers combine to produce it map (when the spatial
reference system is common}

SPATIAL ANALYSIS

Spatial modeling...

All phenomena in our environment cannot be
observed at one time.

.

Create a ssmphified representations of reality - model

A model! is a way of describing something
that cannot be directly observed

Spatial modeling...

. [ Dafnmadeilr; JI

l Geostatistics

L Map overiay |

[ SPATIAL ANALY.SIa

Cartagraphic modeling [ Topalogical modelmg_“
Geocoding I R —
"*'—J [ Others |

Spatial features and attributes

Two basic types of data ares associated with
GIs:

1. Spatial date: "where is it?"

2. Attribute data: "what 15 it 2"

Spatial features

- Stored as x end y coordinates { = 2 columns of date)

* Gives information on the location and shape of
features and between geographical features e.g.
proximity

Attribute data

* Descriptors of spatal data {nature and qualities of
features)

* Stored tn tabular format {tables) and linked to the
spatial data by a common identifier

* Numbers or text (e g. 2, 3: marsh; high/low)

Al Chahadak
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Data representation formats

VECTOR FORMAT

Data representation formats

VECTOR FILES: based on features and have x and y
coordinates, portrays features as points, lines and

polygons

Data representation formats

VECTOR FILES

59,50
3240 73,48
63,38

75.32
13,28
3
40.25 52,24

70,10

Datg representation formats

RASTER FORMAT

Data representation formats

RASTER FILES' portrays features ns a matrix of grid
cells, one value per grid square

Lk N
" )‘fv"-‘v,
M i

wi °F I

o
S RTA
Nl
REE)

Vector versus Raster

VECTOR

Advonroges

» Compact dato structure
for hamogencus areas

+ Efficeent encading of

1o
+ Better surted for mop
autput

Duedhvontages

- More complex data
structure

= Camot store image data
(continuousty varying)

Example: shapefiles
{consists of af least
theee files, shp, sha,
_8bf), CAD files

RASTER

Advenfoges

- Semple data structure

* Overlay operohons are
straght forward

- High spatiol veriability 15
efficient by represented

- Only roster con easily
stare imoge doto (e§
photos)

fal}

- Data structure is et
compact

- Mop output cm oppeor
“blocky”.

Example ypg. 0if {0 ),
geshiff (gzwferzm:ﬁe

Ali Shehadeh
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: =

Coordinate systems Geographic coordinate systems

i A reference system that uses o 3-dimensional spherical
surface to determine locations on the Earth

uda (verical lnes)

Ll

Geographic: use latitude and longitude coordinates {only
elong the equator the distance represented by one
degree of longi tude approximate the distance
represented by one degree of latitude) Labi
{honzentat
Projected. use ¢ mathematical conversion to transform Lnes) N
3-dimensional latitude and jongitude coordinates to a 2-
dimensional surface

v S

B .
N .:\_"__.,..,. R

Map projections Map projections

mmmn dmmm e s b m——

A projechon is a mathematical meens of
representing the 3-dimensional curved surface of
, the Earth, to a 2-dimensional medium

* Multiple types of projections which serve dif ferent
purposes. .

= Designed to preserve dif ferent properties of the
curved surface,

* Any projection creates some degree of distortion
{areas, distances, directions, combination of these).

What can be used for? The use of GIS in conservation
- Scientific research - Cartography = Measure habitat distribution;
* Resources management * Route plaming *  Map and predict species distribution;
* Sustainable devebpment * Pubhc health * Speculate cbout why some certamn species accur
* Conservation plnning - Crime mapping wn a particular habitat and not elsewhere;
* Environmental impact * National defense *  Study ecclogical processes (e g determination of
assessment - Transportation, ete. how mecro-topography offects the flowering

* Urban planning success of different species);

Evaluating the impact of human constructions on
rare plant populations

Ali Shehadeh 4
|
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The use of GI1S in PGR conservation

Ecogeographic survey {e.g map species
distribution, GAP analysis);

*  Field expioration (development of field aids,
information on the best time to undertake field
waork);

*  Design, mancgement and monitoring in situgenetic
reserves {analysing species richness, frequency,
distribution and abundance of endangered
species),

The use of GIS in PGR conservation

*  Germplasm regeneration and evaluation (e g
climate data and distribution maps for pests,
diseases, pollinators, and CWR can be overlapped
in order fo 1dentify potential sites for
regeneration; to determine the surtabiiity of
different sites for the evaluation of specific
traits);

*  Use of genetic resources (help to improve the
quality of the location data associated with
coliections: help to identify interesting germplasm
and reveol the genetic structure of the material
being held in Genebanks).

Before starting a project in GIS..

* Keep 1t simple: start with simple data and sof tware

* Read decumentation. good manuals and online help
available

* Use existing data

* Plan ahead: a 6IS requires mul fiple steps which
should be formulated in advance

* Keep good records

* Check results: determine of the results ob tained
from a 615 procedure are logical bef ore continuing

+ Consult with experts

Software - some examples

GENERAL GENETIC RESOURCES
- ArcBIS - DIVA

= ARC/INFO * Flora Map

- CARIS

- GENASYS OTHERS:

+ IDRISE * Biomapper

- GEOMEDIA

* MAPINFO

DIVA-GIS

.

Designed to be used for spatial analysis of data
associated with genetic resources coliecthion and it
can be used in developing strategies for future
collecting and in srtvactivities

* Free from http //www. diva-gis org/

DIVA-GIS

Spatial analysis:

* assign coordinafes;

* check for errors;

* analyse point chstribution and produce maps;

* disploy the number of observations, the number of
distinct classes of observations for an array of grid
cells;

Ali Shehadeh
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DIVA-GIS

Spatial analysis (cont,).

* caledate several diversity indices {Margalef,
Mehhinick, Shannon, Sumpson, 8rillouin);

- predict potentiaf species distribution given the chmate
of the locations where 1t was observed,

* sdentify sets of grid cells that are compiementary to
each other (that captures a maximum amount of
diversity in few cells as possible);

= calculate statistics parameters for numerical variables,

Using ArcG1S, a tool

ArcGIS definition Arc6IS
* ArcCataleg
"AreGIS is a scakble system of software for = ArcMap
geographic data for every organization from . e
an individual to a globally distributed ArcToolbox — vk
network of people” + ArcScene
* ArcGiobe ,__h_“ T
Enwironmenta Systems Research Institute (ESRI)
e e
-
ArcMap ArcCatalog

= Creates, displays, query and edit maps
« Perform many spatial analysis tasks

i

[P
FrrT) LEre da
Pt v s L R

(R T R R

* Access and manage geographie data

* Data can be copied, moved, deleted, and viewed before
it 1s added to the map

e eyt )
* Metadata can A v
ether bereador - e -
created i " [
* New shapefiles i ot - —

can be created

Ali Shehadeh
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ArcToolbox ArcScene
* View multiple layers of 3D deta on ¢ 20
Geaprocessing operotions: surface data
. * Create and analyse 3D surfaces
* import/export o
* Animation
* format conversion
* statistics
* spatial and 3D analyst tool
etc...
ArcGloFm _ Extensions

Spatial Analyst: advanced spatial medclling and anclysis

* Highly interactive 3D wisualization, analysis application |
tocls

for working with large 6IS datasets
3D Analyst. visualize and analyse surface data

* Samebasic |
functionalities E - i UL Network Analyst: network-based spatiaf anglysis,
as ArcMap routing, travel directians, ¢closest fa cility and service

grea anakysrs

- Geostatistical Analyst. spatial data exploration and
eptimal surf ace. generation
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GEOGRAPHIC INFORMATION SYSTEMS
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ARCGIS PRACTICAL SESSION

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

The data you want to plot in a map (e.g species distribution) should be in Access or
dbf.

You can use several different types of coordinates however these should be coherent,
that is to say that if you have a map in a particular coordinate system, your data
should be in the same system. The most common is to use latitudes and longitudes. If
your data is in lat.itudes and longitudes make sure they are in the correct fdnnat

(decimal coordinates).

PRUME MERIDIAN
o

A
Northern

Hemisphere

(+)

uATOR  LATITUDE

Southern
Hemisphere

)

r

LONGITUDE

L 4

i
e

Western Hemisphere (-) ‘ Eastern Hemisphere (+)

To convert Degrees, Minutes, and Seconds to Decimal Degrees you can find several
websites that will do it for - you (e.g.

http://www.geology.enr.state.nc.us/gis/latlon. html). Alternatively you can follow the

following procedure:
For example, if you have a value of 41°38°7.836°" (41 degrees, 38 minutes and 7.836

seconds) and want to convert to decimal degrees:

« 4] degrees =41 degrees
» 38 minutes =38 x 1/60 = 0.63333 degrees
+ 7.836 seconds = 7.836 x 1/3600 = 0.00218 degrees

S0 41°38°7.836"'=41 + 0.63333 + 0.00218 = 41.63551 degrees

Joana Magos Brehm. Ali Shehadeh 1
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keyboard shortcut. Some keyboard shortcuts are listed in the menus. Others depend on
the graphical user interface (GUI) svstem vou are working with. The contents of the

menu 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 DraWi-ng ibo]ba‘lr

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 untj]

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 a Table of Contents that lists the themes in that project and
shows what symbols 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 click on a tool to choose it.
This will change the cursor to reflect the tool you have chosen. The tool remains

selected until you choose another one.
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ArcToolbox

Start > Programs > ArcGIS > ArcToolbox

= ArcToolbox - Arcinfo’

Analysss Too's
€ about Anzlyss Tools
7 @ Exyact
& G Overay
w2 @ Proxmity
=Gy Sravstes
i ( Surfate
= @ Conversion Tools
- @9 About Conversion Tools
' @ Export from CAD
1+ € Brpart from Coverage -
= @ Sxport rom Geodatabase
+ @ Export from Raster
+:- i3 Export from Shapefile
«+ @ Expor: from Table
+° Export from Tin
i @ Import to Coverage
w7 {p Import to Geadatabase

= ¢ Data Maragemen: Took
- o Abous Data iManagemant Tools
=G Aggregata

+° Geodatabase
+ @ Linear Referencing
(1 €4y Progectons
o1 U Tebles
w51 fp Topotogy
7 G My Tools

Estracts those festures from an nput coverage that overdap with a ciip
k COoverage.
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which you name and save the project. If you select the name of an existing

project, ArcMap asks if you want to replace it.

In ArcMap you can save the work you do on any project component by saving the
project that contains it. When you resume work on the component, it will be in the
same state it was in the last time you saved. You can save at any time during a
session. When you save a project, you save the work you've done on all 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, AfcMap will prompt you if you want to save the project.

Opening an existing project
When you open an ArcGIS project, you open one file that contains references to the
geographic data and external tables as well as the maps, layouts, charts, scripts, and

other components that make up the project.

1. Open ArcMap: Start > Programs > ArcGIS > ArcMap
2. Choose An existing map > Browse for maps (then you specify the name and

location of the project you want to open) > OK

Renaming, copying, or deleting a project

As you work with 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 command.
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Layers have a number of other properties that you can set to control their
Chatacierisiics. For exampic, you can specify e range of scales at which the theme
will be drawn on the data frame.

Each layer has its own legend displayed in the Table 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 the same coordinate system.

1. Oper the ArcCatalog (as above or if you have ArcMap already opened you
can access -tlie'Ar\cCéltalog- by clicking on @)

2. Browse and right click on the layer file you want to specify the coordinate
system (the file should have a .shp extension, not a .lyr extension) >
Properties

3. Under the Data type tab click on Geometry

4. In the lower box, click on the dotted button next to Spatial Reference

5. Choose Select on the 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 this.

Exercise 1.

1. Open a new empty map in ArcMap.

2. Open ArcCatalog and make sure that the following layers are under the same
coordinate system (Go to Projected Coordinates > National Grids > look for the

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

protected_areas.shp, , pret.shp, rivers.shp., temp.shp.

Add data layers to your project
Add layers to the 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.

]
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1. If you want to add shapefiles: click the Add Data button > specify the location
and-name of the layer 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 the Tools button under the Main Menu toolbar > Add XY data... >
browse a .dbf file or a table from an Access database > specify the X field and the
Y field as the coordinates fields in your table and plot them onto your shapefile
map.. '
Note: this t);pe ;)f ﬁle‘ IS ‘not a. shapefile, therefore 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

features 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 the 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 click on the layer name > Properties >
choose General tab and type the name you want.
2. To specify which colours and symbols themes will be drawn with: double
click on the layer’s legend and can then choose the Fill colour, the outline colour

and width among other things.

To create and manage new group layers
An ArcGIS project can contain any number of data frames and layers.
Within your project:
1. Click Insert from the Main Menu toolbar > Data Frame
2. To rename it: right click and choose Properties > under the General tab, type
the name you want > OK
3. To activate this new Data frame: right click and choose Activate, you will then
be able to see the layers

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

Joana Magos Brehm, Ali 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 choose not to set a projection, Arciviap will draw the view by simpiy treating
the longitude-latitude coordinates as unprojected spherical coordinates.

A map’s projection can only be set if the map units of the spatial data it contains (or
will contain) are decimal degrees (i.e., degrees of longitude-latitude expressed as a
decimal rather 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 therefore 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 differ-ent. d'a‘ta s.()ml'CL;S on the same view, you should make sure that all 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 the same view you may get

errors and inaccurate results.

Adjusting symbology
You can change the appearance of shapefiles:
1. Double clicking the layer in the Table of Contents will bring up the properties
of that file. '
2. Click on the Symbology tab
3. Click on Categories > Unique values > choose the Value Field you want >
Add All Values
4. This will bring up a list of all the values that the field you choose comprises
and how many instances of each there are. .
5. If you double click the symbol of each of these values you can then change it
to different symbols and/or colours.
Note: You can also choose a colour scheme. ’

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

files, you will 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 the

layer.
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ATURES AND WORKING WILH QUERIES

By default a theme represents all the features of a particular feature class in the data
source are based on. However it is useful to be able to restrict a theme 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 that interest you or meet
certain important criteria, and to work with specific geographic features in a variety of
ways to find out more about them. By defining a feature selection you can control
exactly Wthh features from a layers 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 some of the classes.
Features highlight on the view when they are selected will remain highlighted until a
different selection is made, or until they are deselected. By default, selected feature
highlight in bright blue. You can choose the colour in which features are highlighted
when they are selected:

1. Right click on the layer > Properties > Selection > with this colour and choose

the colour you want.

When you save your project ArcGIS remembers which layers were active and which
features were selected, so they'll 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 the layer's Table

of Contents to make it active.

Selecting features with the mouse
1. In the Table of Contents select the layer you want to select attributes from, by

clicking it.

2. Use the Select Features bution | M3 | in order to select the features you want

directly in the map by pointing at them or by dragging a selection box over them
(these features will be automatically selected in the Attribute Table).
Notes: Features that fall partly or wholly inside the box you define will be selected.

I;“eatures will be selected from all of the currently active themes.
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Selecting features using a query
Seiect by Attributes: you can either select features according to their attribute values:
1. Right click on the layer name > Properties > Definition 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

the query > OK.

Or select features according to their location:
3. Goto Selection in the Main Menu toolbar > Select by Location > I want to
select features from > then you choose the layer > that > intersect (e.g.) > you

choose the features in another layer > Apply.

Zooming to the selected features
1. Click the Selection button in the Main Menu toolbar
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 fn on the

features you selected.

Saving the selected features to a shapefile
Once you have the 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 Selected features
4, Rename the file > OK '

This option creates a new shapefile that just contains the currently selected features
from the theme. You are prompted to see if you want to add this new shapefile to your
view. In this way you can make the set of features you have selected a 'permanent’
part of your view. Another reason you might save your selected features to a new

shapefile in this way is so that someone else can use this set of features in thetr work.,
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VI. CALCULATIONS AND CHARTS

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

(for point files).

For calculating Area:

1.

Open the Attribute Table as explained above;
2. Click on the Options button > Add Field

3. '

4. Once the field has been created, right click on the Fie/d heading and choose

Call your field ‘Area’ and the field type should be ‘Double’

Calculate Values
In the dialogue box, check the Advanced box, then type the following in the
box:

Dim dblArea as double

Dim pArea as IArea

Set pArea = [shape]

dblArea = pArea.area
Type the variable *dblArea’ in the box directly under the area field name and
click OK.

For calculating perimeter the code is:

Dim dblPerimeter as double
Dim pCurve as ICurve

Set pCurve = {shape]
dblPerimeter = pCurve.Length

...with ‘dblPerimeter’ in the lower text box

Joana Magos Brehm, Ali Shehadeh ‘ 18


Marcela Gonzalez E
Rectángulo


CUPGR 2006-2007 School of Biosciences, University of Birmingham

2. Click Drawing ¥ k‘ .0~ A ¥ = and choose the label]

PR A TR - s st g ey e

button @ 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 wiil 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 cintranus 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 protected areas which completely contain

Dianthus cintranus subsp. barbatus populations (you will have to Select by
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Enabling extensions

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

1. In ArcMap go to Tools > Extensions and make sure the extensions

Geostatistical Analyst and Spatial Analyst are checked.

2. Go to View > Toolbars and check the toolbar of the extension you wish to use.

3. Alternatively 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

Geoprocessing Wizard allows 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 the extent of a layer?
1. To clip one layer based on another

This process creates a new layer by using a polygon

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

cutter on a point, line, or polygon layer. The output
layer will only contain data frdm the layer you're
clipping — the layer used as a cookie cutter is only
used to 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 cutter on
your input layer. The input
layer's attributes are not

altered.

input
Layer

Clip Resuit
Layer Layer J

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

Go to Tools in the Main Menu toolbar > Geoprocessing Wizard > choose Clip one

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

clip layer > give a name to this new layer you are creating.

2. Intersect two layers

This process is similar to clipping a layer, except it
preserves only those features falling within the
spatial extent common to both layers. The features

of the input layers are intersected or sliced by the

Joana Magos Brehm, Ali Shehadeh
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2. Merge layers together

Using merge is similar to union — a new layer is About Merge

created from multiple layers but their features are | This operation appends the

. . {eatures of two or more iayers
not intersected. Merge allows you to combine the |5 single layer. Altrihﬂtes

will be retained if they have the
same name.

_ kY -
3 -

Layer1 Layer 2 Output Layer

features from two or more layers of the same

geometric type. When you merge layers, you

specify which layer has the same fields you want

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

merging have more fields than the layer you have
5peciﬁ.ed,'f;cldhsh won't be in the new layer's table. If the other layers don't have the
same fields as the layer you've specified, empty cells will be added to the new layer's

table.

Go 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
another layer. Use Assign-data by location when you want to use a spatial relationship
to join data from the attribute table of one layer to the attribute table of another layer.
Depending on the type of data you have, the join will be point-to-point or point-to-
line, polygon-to-point, polygon-to-line, polygon-to-polygon, line-to-line.

1. 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 that is contained by each of the

polygons.
2. Line-to-line
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Exercise 6.

1. Try to dissolve, merge, clip, intersect and union using the temperature layer
and rainfall layer (this last one you will have to add) with 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 to see the results. |

3. Use the Vicia bithynica layer to create a 3 buffer rings at 2Km intervals which

merge using the Buffer Wizard

USEFUL SITES
GIS Guide to Good Practice (particularly section 3, 4, and 5):
http://ads.ahds.ac.uk/project/goodguides/gis/

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

http://dataservice.eea.europa.eu/dataservice/available.asp?type=Themes&refid=F163
CB2B-35EE-486E-AC4A-2F 8A8BY7BF3C

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, Califomia.
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Introduction

u Publications
= The need for a clear definition of landraces
» Current problems with the definition of landraces

s Working definition of landraces (Experlences
from Malawi)

Publications

= Camacho Villa, T.C., Maxted, N., Scholten, M.A. and
Ford.Lloyd, B.V., (2005). Defining & identifying crop
landraces. Plant Genelic Resource: Characlenzalion and
Utilization, 3(3): 373-384

u Bellon M. R, and Brush 8, 1994, Keepers of maize in
Chiapas, Mexico. Economic Botany 48:196-209

» Cleveland D.A,, Solerl D, Smith S.E. 2000. A biological
tramework for understanding farmers plant breeding,
Economic Botany 54 (3} pp 377-384

Publications Cont.

» Hawkins, R.P. 1983. The diversity of crop
ﬂants. Harvard University Press, Cambridge,
A, page 102A Note on Kersey {vhite Clover.
Journal of NIAB 11: 226 —227

= Harlan J.R. 1975, Qur vanlsiél_la ?enetic
resources, Science 188, Pp 61

» Zeven, A.C., 1998a. Landraces: A review of
cligf; n{tBItsns and dlassifications. Euphytica 104:

Need for a clear definition of
landraces

a 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).

. wlandrace inventory: pre-requite to both ex
sitv and jn sitv (on-farm) canservation.

Current problems with definition of
landraces

m Several terms have been associated with
the concept of a landrace such as:
— Primitive cultivar
- Primitive variety
= Primitive form,
- Local variety (Malawi, SADC),
- Farmer varlety (CBD, SADC),
- Traditional variety (Africa),
~ Folk variety




Current problems with definition of
landraces

u All have been used as synonyms for the term
landrace but there are inconsistencies over the
application of each term. Examples:

~Cleveland et a. (2000) indicated that farmers’
varieties are composed of landraces, locally
adapted varieties and progeny from
crosses between landraces and modern
varieties

Current problems with definition of

landraces

— Bellon and Brish {1554} consider that a landrace is constituted
by several farmers” varieties.

- Other terms associated with kandraces indude “eotypes”,
herltage varieties, selecton &nd conervation warieties

~ Zeven (1998) In a review of landrace dfinitlons conduded that
as a landrace has a complex and Indefinable nature, an all
embracing definibon cannet be ghven.

= While there Is no one term universally accepted, folk
variety, local variety, traditional variety and farmers’
variety are more freque ntly used than others

Working definition of landraces

m Attempts to define landraces

—Harlan {1975) defined a landrace as
populations that have evolved in subsistence
agricultural societies as a result of millennia
long, artificial human salection pressures,
mediated through buman migration, seed
exchange as well as natural selection.

Working definition of landraces

—Harlan {1975)also belleved that landraces
have three basic characteristics:
* Variability of genotypes
» Distinct
« Adapted to local conditions
— Hawkes (1983) extended the term by adding
the association with margina! environments,
lack of direct competition with highly bred
cultivars,

Working definition of landraces

. ing definition of tandra
— Camacho Villa et al. (2005) in their review of the
landrace definltion came up with six characteristics
associated with a landrace an d on the basls of these
provided the following working definition:

A landrace is a dynamic poptiation of a
cultivated plant species that has historical
origin, distinct identity and lacks formal crop
improvement, as welf as often being
genetically diverse, locally adapted and
assodiated with traditional farming systems®

Working definition of landraces

m Experiences from Malawi that support the
current accepted definition of landraces

- Farmers are able to give:

* Historical origin of sorghum and owpea landraces

= Describe distinguishing features of exh farmers variety

= Given names to various landraces to rlect some
characteristics of landraces. Exampies from sorghum
landraces:

« Thengalamanga (Tall)

= Gonkho (Tall, head with goase’s neck)

* Katswabanda {very hard seds that can break mortar when
peunding)

» Kawawadzuwa {shiny seeds)
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Exercise

1. With reference to plant genetic diversity
conservation, comment on the products
of the following proposal:

0O Farmers will only keep landraces that are
useful to them. In order to improve the
attractiveness of those landraces not in
use, value-adding through participatory
breeding should be encouraged
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The need for on-farm conservation
Methodology

*Develop, 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.”

CBD Article 8

The problem in developing on-farm
conservation methodology

m Difficult to develop a generalised
methodology because of complex
sociclogical / political / environmental /
agricultural factors

m Many descriptive studies but limited
methodological advances

u Farmer is the one to take the role of
conservation

LhCnp-08-

The problem of developing on-farm
conservation methodology

m Are farmers Interested in conservation?
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Generalised Methodology Framework
for On Farm Conservation

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

~ Genetic erosion is often rife,
— Conservation finances are severely limited and

— Appropriately trained personnel are relatively
few.

Generalised Methodology Framework
for On Farm Conservation

A Model Within A Model

m On-farm model fits within the plant genetic
conservation model

a Before on-farm model must select target taxon,
undertake ecogeographic survey, establish
conservation objectives

m After on-farm model must consider
complementary conservation and use

D04

eneran € (4}
Conservation

oy S —— -
—
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Phase 1 - Project Planning and Establishment
1.1 On Farm Project Site Assessment

| Select sites, communities and farmers

= "The 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.”

m Ecogeography should help

1FDut-0g

1.1 On Farmm Project Site Assessment

m Site characteristics:
- high levels of genetic diversity at the sl te {s)

— interest the user com munity in the spedfic genetic
Tiversity found at or believed to be found at the site

- imminent threat of genetic erosion
- presence of wild and weedy relatives of the tar get crop

~ local communities have a tradition of e xperimentation
with, and manfpulation of, genetic diversity

- complementarity of sub -sites
- sustainabiity and cost

1.1 On Farm Project Site Assessment

= The advantage of using existing agricultura! develop ment
units to base on -farm projects would be that:

» They are already mapped and well studied

= They already have a extenslon worker / farmer /
community interaction struc ture In place, which could
be easlly used to coordinate on -farm activities

= They are relatively small units and so mana geable In
terms of an effective conservation project

s They are already used for the collection of ax sty
germplasm, farmers are already aware of the g enetic
resource of which they are custodians.



Marcela Gonzalez E
Rectángulo


et ST

135 Y

AR TR I T e

Assessment of Local Socio-economic
and Political Factors

» Farmer Level
s Community-level social research

*  Micro/macro-level anthropological
analysis

13/12/2006

1.2 On-Farm Project Sustainability

w Sustainable in terms of conservation of
diversity
- No agricultural, civil or industrial development
projects (?)
~ Continuing market for produce

—Farmers are keen and represent the
community as a whole

- Policies/legislation

1.3 Identify On-Farm Project Partners
They are likely to include:

1.Farm ers - These will commonly be the small knd holders who already
grow the targeted traditional ndraces, who understand the impdance of
omsa-valionandarewﬂlhgwbelrwolved In the project.

2 Agricuttural extension  workers - Thelr role may well be oitical in
mﬁhrin% potential farmers to be Involved h the pmje:t, helping
Imple rhe project, as well as bridgin? Ittween the
professional and nor-profession partners in the

3.Non mental nlsaﬁons - There are many existing NGO's of
varwkri'nds In rural communiies andmnnersngre
Interacting wth them, ore ther assistane may prove

4. Community leaders - All rural communities hawe some bm\domammd
o Imﬂﬂumhmmmtwsumitm Irvolve
ese a

13Dec0d

1.3 Identify On-Farm Project Partners

u Selection of farmers:

- who it oF dhvarsity, ]
G e i GURk ety <o s o ST tave B
n

mdﬁ;ﬂdﬂmmhxafhgnlslmwbeacwaﬂm
fi been fa and m?e
of traditional land races grown, becalse Msbnpty \mbeenrarml
longer and 5o will have been exposed o dider land ragas for rﬂ
often more conservative and so wish to mainta

glg;rfa ”m;re nd agricuttural practices. The project
FRCRS A a0 ral may encourage
of | kiowledge tO the younger fa ¥
- whoare f the is o be sustainable over 3 long time
then armers need to be selected, This may also be
Important, in tzrms of awareness building of the i of
races among the younger of farmers. The
mmlmmmemepnsmndm ry
older farmners in the project,
13-Onc-08

1.3 Identify On-Farm Project Partners

= Selection of farmers (cont.):

= Whe ATE rEtvely R lERY; s group of farmers may wish to continue
growing landraces 25 a hobby or for Sentimental reasons, because thesr
economic pasition may not be so oritically tied to the economic return from
theif farm produce.

- who e rebtiely poor; this group of fammers may not have the economic
resources to change from landraces to HYV'S O t increase the level of
Inputts (e.g. fertilisers, herblcides, etc.) to the system,

—~ from diffierent ethnic groups, because certain lndraces may be associated
with certain ethnic groups.

- af diferent pender; because the auftivation and mantsnance of certain
landraces may be cormelated with the gender of the farmer,

- who &E hisfs; they may wish to continue growing andraces because they
are the major custodians of traditiona] values within the viltage. There may
atways be pragmatic reasons for seiecting the chiefs or headmen among
those induded in the project because of their key role within the village,
they &t a5 2 model or leader showing the Importance of land mce
conservation for the other fammers.

1.3 Identify On-Farm Project Partners

® Must not be decisive or disruptive
w Community shares benefits
m Involve “gatekeepers”

m Participatory rural approaches
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1.4 Formulation of Project Activities

= Understand why farmers grow landraces, how they
choose which seed to save for sowing next season
and when they choose to Introduce new material

- Farmer decision maklng
- It ks not a dosed sy stem (‘super’-dynamic)
s Micro/macro-level economics
— Micro = off-farm income / economic aspiration

~ Macro = governmental / regional / intermational policies
L3-Crac-04.
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1.4 Formulation of Project
Actwutles. Cont.

s Agricuftural questions that will
- mtmaurhllsmedfw]gnmt‘m hrﬂn:smmmuuolwhmhmm

~ where and when Is the Crop planted?

~ what area {size) is planted?

= what planting and cuitiation regime & ysed?

= when and ow & the Top harvested?

~ how is the trop threshed and stored untll & i used?

— howr s the crop used?

= how ks the amget crop Integrated into the overall agriasturategime?
— what changes to the stem might the farmer wish tointroduce?

43-OwiR are the constra’ns the farmer faces when trying toachieve his or her objectives?

1.4 Formulation of Project Activities
Cont.

» Non-agricultural questions that will need to be
addressed include:
— Are young people migrating to urban centres?
~ Is the local Infrastructure, such as rads, being improved?
- How dose to the onfarm conservation site aredevelopment projects?
— Is ¢rvil strife and the associated amival of bod 2id likely?

= Positive sign of protection:

~ Are farm holdings flegmented?

~ Are farmers encouraged to maintain landraces?

= Is marginal land being Increasingly cullvated?

— T the site economically lsolated, creating market distortions ad
competitive advantage

— Am there cultura! values and preferenes assodated with individual
fandraces or diversity?

Design Interventions

w If the farming system is sufficlently robust there may be no
need for intervention, so just describe and monitor

a But if Interventions may be necessary

= Fach site is likely to be unique so need to design
Interventions to sult the site, t hese may include:

- ralsi blic awareness o the wider conservation impaortance of
ARG tocally adapted Iang races, ponance

- education of the local community inthe beneﬁis of usirg loca!
b YRy A R ng localy

uea new, prefarential markets for traditional landraces elther at
the iocal reg‘onal national level, where farmers Uﬁ
gm: 1 by the consu mbecaueh-adlﬁona!hndrac:sa:eseenas
bettet‘ M acﬁvepmmoﬁmormarkeﬂngofme
These mykets may always be nkhe
rkets wbldsed ppxwlatz!ymeycou!dbesq.mu\abe.

Design Interventions

- mwmmmnmwmmm hm(“wﬂmd

etr.) 5o they can

Ca:msae}y 1996; Eryz:agmmar)lﬁm , 1996; Sthapk of &/, 1996).
ro-ecotourism may not be as large a draw asature based emtourism,

bgtculivauonoflradiumalta\d e races may fom a component of

traditional farm structure which are becoming of increaing impartance.

~ halting subsidles (perverse incentives- McNeely, 1988) for HYV's.

-—hu-udmﬁonofinoenummat mote ganetic, socdal, eonomic, cuftural
and poltical stabiity. pro

= direct t of subsidies (not market related) to farmes growing
locally land races ¢

gmm\glocal M?Ldbnb;gmmmmil e:dnloalsew:es
aoes,
&.g. the buliding of madsmhe!pgetwdng

13-Duc-86

Design Interventions

- access to landraces that have been lost from the reglion

— changes in agricultural practice to a m ore sustalnable
model

= monitoring of any changes in genetic, soclal, economic,
cultural and political factors at a local a nd national level.

- Introduction of community seed banks to assist farmer-
based conservation.

— establishment of farmer’s networks to promote seed
exchange.
11-Decls
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Phase 2 - On-Farm Project
Management and Monitoring

13/12/2006

2.1 Implementation of On-Farm
Management Plan

statement of he rationale for the on-farm project within
overall conservation strategy for the ta rget gene pool

=

Y]

. results of the ecogeographic survey and exploratory
ethnobotanical/diversity survey, including a list of specific
potential siteg for implemen Yation of megpruject

w

. specific target crop (e .g. taxonomy, phenalogy, habitat
preference, breeding system, minimum populafion size)

=

present at the site (e.g. mapping of landrace distribution and
denslty within the site, details of farmers management
practices, relationship with oth er crops In the cultivation
system, genatic diversity)

morphometrie ang €enet1c description of the landraces

2.1 Implementation of On-
Farm Management Plan

5. results of the preliminary soclo -economic s,evey of the
potential sites, Including a list of possib le freject
pattners both in the proposed project sites and beyond

6. preliminary assessment of th e reasons why mana gemnent
of landraces Is currently taking place at the 5o
gzoject site (s) and discussion of the a ny {~tential
reats to the status quo

7. conservation man agement prescription, a st of
proposed interventions aimed at overcomi 4 the
potential causes of genetic erosion ide nbf»g above that
can be implemented If required,

13-Dac-bb

2.1 Implementation of On-
Farm Management Plan

8. training and research agendas

9. strategy for monitoring (relative to a known b aseline)
both ¢ grjmtential cause of genetic erosion and the
gﬁ%ﬁw the propesed interventions on genetic

10. stra f
o Frgregr!t 3:0 u.:'ssz of conserve d genetic diversity by

11. budget, imanpower, local, national an d International
conservation agency involvement, and local and
national political involvement

13-Dat-08

2.2 On-Farm Monitoring

u On-farm Is ‘super’-dynamic, so there is g lot of
chanhge in genetic diversity -

& Trying to identify significant decline in diversity

= Will depend on crop, local situation and
resources available

- Regular, standardised sampling
— Momphological
— Molecular

2.2 On-Farm Monitoring

w  Critetla for selecting samples:
=~ How will samples be taken?
= Whan during the crop cycle will samples be taken?

- Haw frequently will samples be taken? Every year,
every other year?

=~ Wliat characters will be assessed?

sows  How will the data be a nalysed?
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2.3 Review of On-Farm Managem ent
Plan

s Compare data over time series

m Identify changes, bearing in mind change
is natural and dealing with ‘super-dynamic
system

m Review and revise management

Phase 3 — Diversity utilisation

= 3.1 Traditional, genera! and professional
utilisation
- Similar to genetic reserve, though obviously of
more interest to farmers

= 3.2 Linkage to ex s/l conservation and
duplication

- Very important as the system is *super-
dynamic

Traditional, General and Professional
Utilisation

m 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 sitv by humankind. There are
three basic user communities; traditional,
general and professional.

Linkage to Ex Situ Conservation, Research
and Education

s There is a need to form links with ex sity
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.

13-Dut-0k.

Conclusions

= The Model in Perspective
= Model may not suit all crops / situation s

— Farmers need not wholly under the control of
conservationists

= Ethics: Meeting needs and distributing benefits

- Farmer priority Is to feed family not be a
conservationist

m On-farm conservation and agricultural
development
— Need to be pragmatic!

1-Dectt




Generalised Methodology Framework for On-farm Conservation of Plant Genetic

Diversity
Selection of Target Crop species
ProjectLommissioning
‘Survey of on-farm maintenance
Development of Conservation Objectives .
On-farm Conservation -—
Phase 1: Project Planning and Establishment

\4
= |dentification of Project site(s)
A4
= Projfct sustainability
» |dentification of project partners

. For#nulation of project activities

Phase 2: Project Management and Monitoring
= Implementation of project activities
= Monitoring

. ReviJw of project activities

Phase 3: Diversity Utjlization

Traditional, General and Professional Utilization
Linking to £x Situ Conservation, Research, Duplication and Edudation

Conservation Products
»  Product Deptfjtion & Dissemination

s Characterisatign/Evaluation

*» Plant genetic'Resources Utilisation

Figure 1: Proposed methodology for on-farm conservation of plant genetic diversity

Source: Maxted et al. (2002).



PREFALCI

CONTENTS

INTRODUCTION

PLANNING A

GENETIC RESOURCES EXPEDITION

3.1 Region and Crops
5.2 The collecting team

3.3 Route

3.4 Timng of the expedition
3.5 Equipment

3.5.1
3.5.
3.5,
2.5

3.5.

fr de ta dw

.S.
5T

)

COLLECTING

Collecting equapment
Scientific equipment
Additional equimment
Transpert

Camping eguipnent, couking stoves
and fuel

Clothing

Mehieal supplios

SEED CROPS

4.1 Generalised samylang stralepy

4.1.1

4.1.2

Field collections
Collections [rom fmamers' stores,
mirkets, shops, cte

Collecttons C(rom o1chaid wmt
kitchen gardens, etc.

4.2 Sampling site

1.2
4,2.2

S1ze of sampling siLe
Selection of sampling site

4.3 Mmber of piants and sceds per plant in
each sample

Page

W e mm o w O o A

- s

L= ]

International Bourd for Plant Genetic Resources
imd the

furopean Association Eor Research on Plant Erceding
(Fucarmin)

CROP GENETIC RESOURCES
FIELD COLLECTION MANUAL

Tor Seed Crops, Root and Tuber Crops, Tree
lruit Crops ik rebated wild specicn

J.G. Hawkes

Department of Plant Baclogy
University of Binmingham, England

1580

Page

1.4 Seccd cleaning and treatment t7
4.4.1 Dry seed and grain crops 1
4.4.2 Crops where the seeds require 18

extraction from fruits

COLLECTING ROOT AND TUBER CROPS 19
5.1 General considerations 19
5.2 Wild materials mn
5.3 Cultivated materials K
CCLLECTING FRUIT AND TIMBER TREE CROPS 2
6.1 Geperal considerations 2
6.2 Wi1ld materials 13
6.3 Cultivated materials 23
VOUCHER SPECIMENS ) a3
DOCLMENTATION 5
STORAGE 29
SUGGESTIONS FOR FURTIIER READING 32
SUCGESTLD STANDARD COLLLCTOR'S FORM N
QUICK REFERENCE GUIDE FOR FIELD SAMPLING 6


Marcela Gonzalez E
Rectángulo


I. PREFACKE.

This fiedd collelting mmual has been wrsiten as o peneval punde o
sople involved in ¢ollecting penetic resources materials ofF sced Srops,
root and tubor crops and Lice ULt ci0ps, ah WeIL Jb 4t wiid spoe s
related to them. It is based on an =2arlier rersion {or seed qrops onlv,
sommissioned py FAQ, to wnich acknowicdgoment is heveby made.

The International Board for Plant fenetic Resources (TMGR) and the
Eurcpean Association for Rescarch on Plan: dreeding {Eucutpae) heve
sponscred the present pooklet ik the hope that 1t will be of value to
term Fiasm Exploration Missions n all parts of the world.

The agthor wishes to acknowledge the helpful comments and advice of
Laamin Gene Bank Canmittee senbers and ol colleapuens i FAQ, Lislonesia,
India and South JAmerica, us well as colledgues an Birmingham and Eormer
students (especially Dr. Rena Favias, Dr. Ayla Sencer and dr. R, Denton),
all of whom vead carlier drafty of this booklet.

Finally, special thanks are duc to 5ir Otto Franhel (Australia}, Miss
Ermna Sermett (FAQ) and Br, J.T. Williams (FAQ/IBPGR) for much help and
advice, based on wide experience.

The writer w11l be happy to recene sugpestions for improvement of the
text 1f new edations are published aml wili try 1o provide further
agvice on collecting and generdl expelition techniques. -Advice <an ulso
be obzained by wiitang to the Crop Leology and Cenetic Resources Umt,
FAD, swhich also provides the Secretariat of the International Bouvd

for Mlant Getetic Resources), at Via delle Terme di Caracalia, 00100
Rome, Italy.

JuG. Hawhes,

W tment ol Mans Buology,
vmversity ol firmongham,
PPk, ke, A0S,

foumaagtluo B15 2010,

I'mgland.

3

seed crops, vegetatively propagated crops Or Fruit and timber crops.

In this manwal all three moin methods of sampling are described, and
as much detail as possible 1s given on how to plan and equip an
expedizion.

When planning a field exploration mission it is as well te bedr in mind
the methods by which the material 1s poing to be conserved, saince it as
of litile use to make collections when no facilities for conscrvation
can desl with them. Shipping and quarantine problems must also be borne
1n mané at an oarly planning stage.

Detarls of collecting and travelling are bewund to differ according to
the natsie ol the mauterral Culiectnd, the clamatic aasd other condiyiung
of the zountry 1n which the expedition 15 taking place and the perso-
nalitizs and past experience ol e expedition tein members.

What fcilows, therefore, 15 not 4 description of unchangeable laws but
a ser1ds of general recommenGations. 11 is hopad that the collectors
will Lellon these ds clowels as powsably, mabing moun cikiywes aad
adjustm<nts where necessary, particularly in relation to tadividual
cTops.

The parts to be fellowwl most closely are these dealing with sampling
technicues and the need for acequate Tield records which can be used

o conr alerisad documentation systaws. On U othes hard, peneial
expedizion planning and the Lypes of equipment and methous of transporl
cun be wjusted within wader lamits to Uit into lecal conditions and
TeqUIrsTLnts .

To cmoup genctic resources collecling Yeguilenents 1n a few words,

The _oMector must have o good Enowicdee of the Jiopes) he will be

ulloLE.ry

1t st hine o good hnowledee o the Sowntry @1 the refion wWhere ng
wil. be tave.ling.

i He =5t try to colioct s mwh o5 genetic driversity Jas possibie by
wsy-L the rocammended msthods of sarpling.

ot tastomahe adugate vecopds o the Lield at the taw he o

mak:my his collections..

2. THIRODUCTION.

L is new universally agreed that a catastrophic loss of diversity
in our crop plants has been taking place during the 1ast fow decades,
and that this process of genetic erosion is liakely to continue at an
cven pruawed speed i St fulors. Plant breoders need thi
divarsity as a basis for the creation eof new higher yielding, better
adapted and more disease resistant varieties to help solve the world
problems of hunper and malnutrition.

Over the whele world a concerted cffort has recently been taking place

1o collect, prescrve and exploit thas genetic diversity before it
disappears for ever. Breeders nced not o'nly genctic resources of major
field crops but those of the so-called minor crops also, since to the
people wha prow them they wy be of a very great importance indeed. We
also need living stores of fruit and forest tree matcrials and the
related wild species of all such cultivated plants,

Careflully designed plans for collecting and storage of gonctic reseurces
materials, with established regional and crop priorities, are currently
being agreed to. Many people are becomang involved in expleration
activities, and it 15 thus becoming necessary to provide guidance awd
help in the correct methods te be used.

There arc many misconceptions about the methods of geraplasm collecting,
It is not just a matter of going into the [icld, tuking a few sceds
[romaplant or two and taking a note of the country where 1t was [ound.
Our knowledge of the tasonomy, population genctics and brecding
objectives of cultivated plants shows very clearly that exploration f[or
genctic resources purposes 1s a discipline in its own Tight, which is far
removed alse fvom ordinary botanical collecting. In general terms, the
botanical cellector 15 looking for uniformity and trucness to type; the
genetic resources collector 15 lockang for diversity, axl is using

we Ul glevised Goocaptire wasamn diversity fo1 the s apgunt of
mterial collected.

Samplang methods differ wccording to whether ene is collecting annual

5. PLANNING A CGENETIC RESOURCES CXPERITION.

2.1, REGION AND CROPS.

As much tame as possible should be allowed for expedition plamning.
From six months to one Year or even longer are advisable. Sometimes
three months or less can be enough, depending on whether the collecting
team has already been to the region in question and can therefore return
with a minimum of further planning.
rhoosing u region for exploration depends on.

1. expectation of penctic variuhility,

2, crop prieritics for genetic Tesources conservation,
3. repional priorvities,

1. past exploration activities. .

The fact thal extensive collections have been made in the past and have
proviaed e ol genmpliase for breeding propginmnes, dovs pok mean that

ne more <ollections are needed, since the exastzng ones may not
necessuraly contain wdequate amount of genetic diversity.

Frequentty these past collections, 1. may have been collected by breeders
for a lunited puvpose, 2. may not have peen population samples, 3. may
not. have heen conscrved preperly for long-temm conservation, 4. may

hitve sulfered Urom penctic cresion or dra{t since they were collected,
5. may have been collected {rom easily accessible areas, ignoring remotc
or even [axrlv accessible sates, 6. may have been lost by neglect,
Lungal and pest attacks, ctc.

the main purpese of the exploration may well be to collect wild species
and primative cultuivars. Thesc are in general not particularly well
represented 1n some of the larger collections; even some so-cailed
"world collections” may not wnclude more than a few samples of related
wild and weed species.

It 1s sometimes necessary to collect only onc crop on an expedition,

for meance when theve 15 an moediate thicatl to ey gencot:s Lo

races of a crop because ol thear replacement by improved cultivars.

e amm o

e . . AENEE .- - . aEEE —



very otten, however, seveial relaled species are all grown together

[wheats) ov groups el cven unrelated specics pocur in the same votiticn

(wheat, buries, lenlile, ete.), When this js se, an attempl should be
ade to collegt tnis wider range of crops sance 1t will probably be
very cxpenstve and not very cost cffective to send seveial expeditions
to the same region, cach for its own particular crop.

In sone 1AStances, multiple crop collecting May nOt D« praciical.

This could be sc for cottens and Guinoc in the Andes, where cach crop
vecurs in a complete distinct altitudinad aml agre-ecological zone,

50, carclul decisions must be mude in the planning stage, and collecting

priorities must always he hept fimmly in view, Of course, some
Flexability must be aliowed 1n the {ield if anteresting matevial 2s
found, even though 1t may not have been on the list of crops te be
collected when the expedstion vas planned,

The plaming of callecting expeditions on o nitional basis should

dworperale the segulation, set oul by e partiveg e conshy invabvial,

In all expedition plamning te olhey countries it is ol the yicazest
importance to cnlist the enthowsiastic support of the host country and
to ensure that governmenta! officials, agricultural scientists and

extennion officers me fuile svne of the iportance ol the exploration,

conscrvation and eflicient utilisution of their natkenal plant genetiu

resouTCes -

A government permit to collect plants may be rvequired, and tf the plants

are to be exported to unuther vountiy, cledranée From the appropriate

section of the Ministry of Apricvlture (Plant Health, Quarantine, etc.)

may be necessary. information on how to get these pemmits, who to
contact, etc. varies from country to country. The relevant Embassy,

the FAQ Unit of Crop Ecology and Cenetic Resources, or the IBPGR should

be contuscted For advice.

Tull repolts on the expedition results and OFFERS OF SUB-SAPLES QF ALL

COLLECTIONS SHOULD BE MADE AVAILABLE T THE AUTHORITIES OF THE HOSY
COUNIRY. Reciprecal exchange of materials and data covering their

its crops and people. Cften a driver, guide or interpreter may be
hired for each particular place or region when specisl needs arise.

3.3 ROUTE.

Preplanning the route is essential, and the availability of maps
such as centour maps 1:1,000,000, 1:500,000 {or larger scale if
possible) and road maps, is most inportant. Regional soil types and
climatic maps as well 2s vegetation maps are most useful, but gemerally
are difficult to find or do not exist. In many regrons, the maps are
unreliable and u!lowance should be mude (or this where knoawn. Good road
maps, cven without vontours, aie quite uselul and are better thim
nothing.
At an early planning sisge s miov:sional route should be drawn up.
Local contucts should &2 made by correspondence, esperialiv to field
staff in moic remote areas, to aavise on the reasibility of follwing

¢ertain routes. Goverment permlssion is eften requirsd te enter <ertain

areas, and this must be sought well in advance by writing to olticials

at s high o level an snzble.

&4 TINTYG R

Correct timing will rahe it possible 1. o colleet the larpgest mount

of gunetic diversity o the peorod avar Lable, 2. W be o e van o
argas when the crop 18 muturing, 3. to collect from meny distinct places
within each regaon, 4. o cover local variations in soil, climate,
altitnde, varying agrizultural practices, etc., 5. to look for weedy
fems in dand around the f1cld borders, n. to scarch for reiated wild
SPCCLOS,

In generai, when planncsg the expsdifion, allowance 1a timing can be
made for climitic and seasonal difcrencus associated with broad
geographic factors, viz. latiukle, longitude, altitude, within the
agro-ecolopical reglon o be samicd. I 1s most important to ask for

adviie on patuTity and narvest tines [rom local agritulturalists who

suhsequent evaluation studics should be arrvanged where possible, on
o contipuing basis after the close of the cxpedition. The attention
of govermment officiuls should be drawn to arcas where further
collecting should be carried out.

A final word 15 necessary here on nature conservation, Gernplasm
collecting should not vielate the principles of nature protection.
Thus, if the wild species to be collected seems to be very rare and
in danper of extinction, care should be raken not to collect so wamy
sanples of sceds, bulbs, tubeTs or voucher specimens that none is
left for natural regeneration.

3.2 THZ COLLECTING TEAM.

Thas should be hept small for efficiency. From two to threc person
is 1dcal. Laer teams can be split up into groups of two or three
people, cach alloacated 1o o particednr aren and reporting back to th
team leader at vegular intervals.

The team leader should preferably be a botanist, o breeder or an
agronomist. At least some merbers of the expedition team should be
familiar with the morphology, ecology and breeding needs of the crop
t be collected as well as thelr wild relotives. The tean should ks
have som: knowledge of the region to be visired, whether from person
experience, from the accounts of others who have been there before,
by reading all the available literature. At least threc months'
intensive study 15 desirable. X¥nowledge of the diseases and pests of
the crops tollected in the region 1s also of considersble advantage.
Briefing sessions for all team mecbers should be arranged before the
expedition so that all should start with a thorough knowledge of the
crop(s) to be collected, the vegetation and the climate, the agricul
systems and the history and results of past collecting in the region
Whenever possible, the team should include a specialist on the regis
to be visited, such as an extension oEficer who works in the area or
who is conversdnt with local conditions and languages, as well as

will have intimzte knowledge of crop production and statistics on
regularity of yield, etc.

There will ineviiably be certain areas where primitive or locally
selected cultivars flower early, or late, despite the maturity times
known for the general region. In such cases it may be necessary to
allow sufficient time for two visits by the team, or to arrange for
a second collection to be made by local agronomists or extension
workers after the team has left the region.

The period when seeds or vegetative storage organs are ripe is
relatively short. Thus it is useful to have all the collecting
techniques well rchearsed during the expedition planning, so as to
collect as many samples as possible in the field during the time
available.

3.5 EQUIRIENT.

This will vary according to the naterials to be collected, climate,
local conlitions, mode of travel, etc. The items listed below constitu
an optimal list for an ideul.wollectsng mission, but even if certain
items are not available good collections can still be made:

§.8.1 Cullecting eguipment,

1. Strony cotton bags, size and type depending on crap, with draw
strings or tapes il pessible. Sometimes strong paper bags will be
satisFactory, especially for tuber materials.

Z. Polythene or parchment bags for fruits, c.g. berries, capsules,

etc. to be *cleaned” later,

. large bags, sacks or boxes in which to put the samples.

. Strong paper seed packets of various sizes.

. Sieve for cleaning seeds taken from berries, etc.

- Strong knife or secateurs for making budwood cuttings, coilecting
vegetative organs, ctc. Even though sceds, roots or tubers are to
be collected it may be necessary to ¢ollect or examine other part:
of the plants.

[+ I 7. B SR
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7. small pecketr notebooks, for teking notes IN T FIELD and for

. 1. Polareid camera.
liszing photapraphs taken. : o

' i §. Pulythene or glass specimen tubes r ips, ¢ g
- Collectors' [ie!d notebooks {ste Sevzion tl, page 34) : ¥ & peclimer s for voot tips, mthers,
: flowers, etc.

2. lLarger notchook (s w15 2 20 omd [ i i £
4 . k4 ; Tor heeping diary of IMpEeSS1Chy,
. SR 6. Bottles of formalin, alcohol acetic aci i
Aotes, eic. - to bo written up cach evening from the notes nade [ ired t fl ; .  OF fretic acid for preserving
. required parts of plants.

7. Silica gel for seed drying, tegether with airtight specimen

tubes. On the whele, seed drying is best done later, after

returning to hom: base,

o

1 the field. This will then conprise a “journey loyv, i
10, Kubber bands, paper clips or.string for closing bags. :
V1. Tag labels for specumens, ¢.g. [or particular cereal spikes,

p2nicles, curs. i .
i 8. Presses in which voucher specimens can be dried. Thesc are

regurded as essential by some collectors.
9, Absorbent paper, felt or plastic foam sheets for pressing
specimens.

12. Several pocket knives amd pmirs of scissors,
13. Napsatks and rucksacks for <arrving collecting equipment, note- H
books, etc. i
1

[ ——

ML Tasecticide dfor fungiv ohe diste. S0 will fae ewehiag to mihe 1. Ne ‘Climsics' for individul
. Newspaper or tmsies' for individaal specimens.

s ) . ‘ 11. Corrugated cards or aliminium sheers to put between drying paper

. 3 t 2qut, i ;

5.5.2 Sctantific squipment. in the press end thus allow for adequate ventilution. ' '
b

sure that these do not vediee the viability of the samples,

1. Small portable altumeter to read wp to 5,000 m. (15,000 . 12, Drying stove and stand. (A slow-burming paraffin Stove is ideal).
1 ' (15,000 [t.)} B | )

2. Ficld compss. ) 13, A smol) battery tape vecorder for dictating field notes, etc.,

3. Cameras, one for black and wiitc and one for caleur. 35 mm sipgle may be a useful additien or altomative to 3.5.1, 9 above. I
lens reflex with pentaprisin e view-Exnder, close-up lenses, 3.5.4 Transport. P
:i:ra:m]ct Tiler, green o yellow filters, Flash apparatus, This depends on the type of expedition and number of participangs l

pod, etc. : 3 X {

4. A plentifu) supply of [ilm. ) - If the expedition 15 an very isolated argas {across deserts, etc.) then 5

" - : it may be better to have two small vehicles in the field then one. ’ f

5. Lavge piece of ctoth (blach velvet is 1deal} for use as bachcloth
when photographing individus! plants in the field. (Note® take

care to exposc for plint, not fov backclath!), .
Lightmeter, if not alrcady thworporated into camera.

7. Pocket lenses { x 10 and X i3 or & 20 arc useful magnifications).

Advice siould be taken from local residents and past collectors.
V. tand Rover, jeep, etc. where possible with four-wheel drive,
high/low gear change and winch. It must be completely covémd in
and lockable to prevent theft of contents. Long wheel base,

os s ) ) . heavy duty tyres amd heavy sprangs arc desivable. Mor very narrow
- 8.3 Addyzional cquipmmt (when considered desiiuble). ) twisting mountain roads a short, narrow jeep is recosmended.

[

1. Sealpels, dissecting neodles, dissecting scissors. 2. Roof rack with waterproof cover and ropes.
2. Birocwlars, espectally for ToUonha1SSHnce Irip. 3. Good st of spare parts and 10015,
3. kit - colorimetric type. . 4. Two spore tyres, pump and pressure gauge.
! 5. Puncturc Tepaiv kit with plenty of patches.
: .
i
1 12

6, Heavy duty jack and tyrc levers. wherever possible. Wash n'wear/drip dry clothes are especially useful.

7. Spare petrol cans ard lavpge funncl, as well as a length of plastic ! 1. PField shirts and trousers.
2. Sweaters, several of various thickness.

3. Waterproof jacket with hood.
! 4, Sun hat and sun glasses.

tubing,

B. Chain or nylon rope.

9. Shovel and pick.
it should be stressed here that an wany repgions, perhaps in most, ' 5. Waterpreof trousers.
collecting has already been done alony the roads. Therefore, plans ' 6. Strong leather boots, leather shoes or rubber-soled canvas shoos
should be made to visit remoter places which are accessible only on according to what is thought to be most appropriate.
horschack, muichack and camelback, or on foot. Local porters miy be 3 Note: Jackets and shirts should have plenty of pockets.
necessary in some places. MANY OF THESE REMOTER REGIONS STILL COMTAIN 5.5.7. Madical euprlies.
VALUABLE GINETIC SUSOURCLS Wl AWV DLSAPPLARED iROM THE MORE EASILY

ACCESSTILL PLACES,

‘The type of supplics depends on local advice on the problume likely
Lo be wncauntered, and the common scnse of the tewn monrbers on whother

3.5.5 Copity equipnd.o, 2ok utowss @il fuel. to sample foods and drinks which are totally unfamiliar.
Most collecting will be made in arcas which de not have hotels or 1. Imsecticide sprays.

pyernipht sccommslaticn, Cispong eqipeent istherefone ensent jal, hut 2. Imsecr repellent creums.

in plasning the 1eute the aceessabitity ol towns sl villapes lor ooAntibiotie tablets against stomich mad tntesting! imdections
acvcammodation and for buving food and other essential supplies (take several types).
4. Antacid tablats against minor stomach upsets.

Antimalarial tablets, when necessary,

should be noted.
1. Light=-welght tents to thhe one Or two people cach (with [ly 5.

sheet aad mosygurzt netiingt, also sealed-in groundsheet. t. Antihistamine crcam.

1. Slecping bags with sheel bags. 7. Bandnges.

3, Small camp beds, air matresses or damp-proef toan matresses. 8. Band-aid, Llastoplast, etc.

. Coohing cquipment and stoves. Y. Paracetumol, asprin or other form of pain killer.

10. 0il of cloves for toothache,

) V1. Water purifying tiblets or portable water purifier.
“12. Snake bite serum, where thought to be necessary,

g, Dlesirice tovches and adequate supply of baticeries. Previous injections aguinst smallpes, typhus, yellow fever, tetanus,

cholera, etc, w«ill have to be taken according to the health lows

and regulations of the partacular country to be visited.

H
5. Set of alueinium cutlery.
6. Plasti¢ cups, mugs, plates, cto.

CMnLlor dontidmesis;.
9. famp Tbattery o pasl,
6. A smil tabie and chairs sy ne uselul i space pennits.

LY N

Clothing should be suited to the region wnd should bu lighiweight
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i g1, GIVERILILZD SAMPLING STRATEGY.

§.3.7 F22lZ eollecsions (Cultivated and wild materials), :

The overali sampling stratepy depends on the kind of species and
especially its breeding system, anount oL genc 1low pCIWEen popuiutiois
erc. Homever, this is often not hnown in advance. Therefore, one should
try to cover the whole region by toking random population samples at
wide atervals (= "coarse grid saspling”). The size of these intervals
depends on the amount of environmental diversity. Thus, if an area
scems 10 be fairiy wnifevn in climate, soil type, vegetation, farming
practaces, <rop cuituvars wwl altitwle the intervals can be quite
large {20-50 ks, or even more, perhaps). llewever, if these factors arc
changing quickly (especially altitikde} , then frequent samplings should
be made (sometimes every lm or less, or cvery 100 m increase of
alritude]. Tt is diflicult to be precise hete, but the collector should
take advice from local people and should cbsurve the peneral chanpes in
vegetation, famming practices, tribal boundaries, etc. before making
his decisions.

Somctires, il time permits, a two-stage ¢ollecting can be done. First
a “'coarse grid' sampling should be carried out; and this should he
followed in a later year by:

1. mare intensive sampli;'lg in specafic areas depending on the records

o past evoluation of material collected previously. This two-stage

cotlecting 15 essential when searching for defined genotypes, e.g-

those showing high drought resistance, disease resistance, etc.
. special sampling of disjunct populations, peripheral populations

[0}

and those occupying geegraphically remote and often peculiar or
cizvinct ecological niches.
. hhevever possible the wild population should be sampled at least

Lr

toice in different years, because climatic changes from year to

vear may change the Crequenwy of certain biotypes in the population.

1

crops and fruit tree crops, respectively).

4.2 SAMPLING SITE.

This 15 an area in which a population sample 1s collected. For cach
sample there will be a single collection number with its set of
recerdings of locality and habitat data (sec Section 8 - Decumentation).

4.2,1 Stze of sampling site.
- For an annuzl crop this will be the Fammer's f1eld, :
For a weed species the same concept apnlies as in 1.

. For a wild species this must be detepnined in relstion to the
variation observed wn the population, the size of the colony amd

[ZUR N

enviromental factors. Arcas sampled may vary from as small as

5% 5 to as avge as 50 3 S0 m according ta the colony size and

the density of wndividualy.
Some collectors advise that a widespread populiation, whether cultivated
or wild, should be divided into subpopulations, each of which will then
require a diffevent collection mwmber and set of locality and habitat
records. [n same cases these data my be cven 1eguived for ind ivudun)
plants, as with very sparsely occuring wild species. However, others
advise against this, since then the naturl plant commnity with its
characteristics features 15 lost.

¢.2.2 Seleciton of swspleng aice.

This depenci» on 1. emvironmental diversity, 2

Yy o=

the pattern of
distribution we! densities of individuals in the populations (especially .
in wild and weedv fonas), 3. observation ©f 1are variants in the
populations. The more variability that is seen between sites, the

closer will be the sites te be sampled.

73 NUMBER OF PLANTS ADL STIDS PER PLANT I DACH SAMULE,
Rundom sampling 15 strongly recommended. $his is often spoken of as

Unon-selective’ sampling Sampling error as menisil wher a large sample

¢.1.2 Collections from farmers' steres, marXets, shops, azec.

It way not always be possible to take ficld samples over a whole
region adequately, even using o coarse grid, through lack of time. It
any case it 1s often advisable to investigate and c¢ollect from fammer
storage bins, from lecal shops and markets, or through the pood
oificoe of local affreints. Morh uSeful information may be cathered ;
this wa., and collections may be made more easily. In region-oriented
miltiplz-crop expeditions, the farmers' stores are particularly
important to ensure that all crops from the rotation are collected.
When sampling from shops and markets it is impertant to ascertain how
much mixing has occurred - especially if the seed is being sold for
crnstmption rather thin as sced [or sowing. Many market sced stalls
offer mixtures matched to conswer demand, e.g. grain legumes with a
particular cotyleden colour when split, rite caryopses trapslucent ol
not, celoured or not; and these may represent selected seed lots with
mixtures of genotypes different from those sowm by the farmer. bhenes
possible the region [rom which the seed was obtained should always Ix

ascertained.
4.1.3 Collections from orchard end kitchen gardans, atc.

It 15 very umportant to make collections from crchand and kitchen
gardens (“'door yafd" gardens, stc.), since the genetic diversity of 1
crops in these is often very high, and has hardly suffered from gene
erosion, whilst the diversity of the field crops nearby may have
disappeared completely.

The munber of species in these gardens is often very high (50 to 100
more) though the nunbers of individuals may be rather low. Therefore,
the population sample may need to be taken from several adjacent garc
or even a comnlete village rather than a single garden. The collector
will gain experience of these situations, particularly when sampling
vegetable and medicinal crops and will be able to make useful decisic
based on concepts of population sampling rather than individual plant
sanpling {see ulso Sections 5and 6; pp. 19 and 22, f(or root and tibe:
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is taken, but if the variation in each population is high large sample:
may be needed. R
The general strategy is to obtain a RANDOM SAMPLE by taking heads, sa
eveTy three paces nleng a mumber of transects through the crop.
Continue UNTIL NOT LESS THAN FIFTY and NOT MJRE THAN ONE HUNDRED HEADS
are collected. Take asbeut 50 seeds per head, thus ensuring that a tota
of from 2,500 to 5,000 seeds are included in each sample {see Table |
and foornote) . If the plant species in question produces small pods
with limited numbers of seeds in them, standardise by taking five or -
more ripe pods from each of three adjacent plants every three paces 56
as to make up the total of 50 seeds. If the species praduces
inflorescences, spikes, ecc with very large numbers of seeds (such as
sorghums and millets with Z000-4000 or more grains), only parts of eac)
head need sampling, S0 as to provide the S50 seeds required. lWhen
sampling maize 1t 1s advisable to tzke one ear every 10 or 20 paces,
according to the size of the field, sepavating the transects by about
S to 10 rows. Nop-random coliccti;ons based on “'race identification™
can be made in addition, but should be given distinct collection
meders aid should be kept separate from the random celteetrions.

The sampling of crops with sceds in juiey berries or othoer types of
soft {ruits (tomatoes, poppers, Cucierbits, etc) is basically similar.
[f cuch berry contains about 50 seeds, about 50 to W06 of these shoutd
be collected ar random and put together as a single sample, as for
cereals, legumes etc. Fruits with fewer seeds should be suampled in larg
nurbers in order to make up the required mumber of 2,500 to 5,000 sceds
per sample.

Where some pepulations seem to be extremely variable one can either

a. make very mugh larger sgmples, or b, take several distingt samples
from various parts. On the other hand in some instances it may not be
possible to collect mere than 100 to 1,000 seeds. Such small numbers
should alse be collected, or cven less, if they are all thar can be
found. For extremely small seeds, such as clover (Irefolfin) and poppy



{Papaver) wiry woch Taeper ssmplod should be codlected, stime sangley
of sml) size are very dalficult 1o handle in practice.

Wherever possible, sceds should be <ollecied ftom plants that are
discase-free or undomiped I:,v. pests.

Mot all the seccds 1n the head or fruits may be mature, and allowance
my have tu be mde for comlitions o! luww secd set ;v Jow seed
viability. Where this is suspected a larper sample than usual would be
advisable.

Aditional NON-RANDOM (or "selective) swmples may e added 1 f the
collector sees any particularly intercsting variants, present in small
numbers, which weve not included in the sample by strictly RANDOM
sampling. However, somc authorrtics advise that non-random samples
should not be ‘med with rondom ones but should be kept scperate and
priven another collecring nenhey.

Table 1. Supmested soed awibers pel suspleo
Population Plants seels Total sceds
type Irom :ach per sample
Highly
variable 100 5l 5,000
Fairly ’
o foum ] 50 5 2,500

NOTE: Sec Table I for storage requirements; it will
be neccssary to increase seed number per sample four
times if multiplication cannc: be undertaken.

§.4 SEED CLLARTNG AND TREATHENT.
¢.4.] Dry saed anc grain crops.

For many seed and grain crops st¢=d cleaning is left until the end of
the expedition. The heads ave surply placeu in cloth or paper bags
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5. (OLLECTING ROOT AND TUBER CROFS.

5.1 GENERLL CONSIDERATIONS.

In this section we shall deal with herbaccous crops that reproduce .
vegetatively by means of roots, tubers, bulbs, corms, etc. Root crops
such as Beta which are bicnnials and reproduce by seed are dealt with
under Section 4 (seed crops). Fruit trees, vines and long-lived
perennials such as bananas will be discussed wnder Section 6 (Frurt
and tinber tree creps).

Many root and tuber crops, such as potatoes, awl particularly the
related wild species, reproduce by seed as well as wegetatively; again,
for seed collection techniques in these crops reterence should be made
to Section 4. ’

There are many difficulties with root and tuber crops, of which the
mai ones are listed below:

a. They are slower to collect than seed ¢rops because they ueed 10 be
dug 1.

p. They need to be collectad at the right stege of maturity; if
immature they will not storv properly mul if completely mture the
abeve-ground stems will have dicd down and the tubers will be
d@ifficuly 1o Cimd, (Mhis spplics to the wild foms, chicelly; ina
faymers ficld the furrows o1 “halls™ can geperully be seen clearly).

<. Material is more bulky and thie more wwhward to store and transport.

¢. Collections are difficult to keep alive ouring transport and
storage,

¢ The clonal "populations” in wild species ray be quite widespread
and conscqucni.‘ly attenpls at random swmpling may mercely result an
the collecting of identical ¢lonal paterials rather than population
samples.

Where sexuwal reproduction 15 very limited and the clencs ate hiphly
sterile, as 1n swect potatoes (Ipemead) and other crops, the sampling
of vegetatively propagated materials ts essential, and cannot be

- —

whaeh allow the cireulntion ol air. 7This is true [or many temperate
crops s well as those from arid zones,

As [or as possible the scad suiple mest be cleaned aod sun dejed. 11
the weather is wet during harvesting the sced must be dried quickly
to prevent the prowth of mouids. This should be done by means of

inl heat  hut mever exceod 40%. The moister the conditions of

harvest the slower the drying process and the lower the drying
teoperature should be. Great care must be taken during this process not
to damape the sccds and so reduce the viability of the sample. In this
conncction the stove mentioned under Section 3.5.3, p. 10, may be
usciul.

in the short time between collectzon and processing in the Iaboratory,
elaborate fungicide or insecticide treatments are uwsually not necessary
beyond the light dusting treatment, AFTER DRYING, with an insecticade
andfor fungicide. Note, howover, that some Genctic Resourves Centres
prohibir pretreawsent. Oieek which are the preferred compounds for the
pitrticular crop in question because some chemicals may aflfect seodling
eimcrpence. Never use these chemicals to treat seed with a high moisture
content.,

44,2 Cropy where the gueds requiry exsiaction [ron frudts,

With several vegetables, such as tomatces, peppers, pumpkins, gourds,
squashes, aubergines, potatoes, etc, the seeds need to be extructed
from the collected [ruits. The number of [ruits needed per population
will depend on the number ef seeds contained in cach.

In thesc ¢ases the fruits should be fully mature when collected. 1L thas
is not possible, the largest ones should be taken and kept in puaper or
cloth bags until they ripen. .

‘The best way for seed extrvaction is to spread the seeds from the fruits
onto newspaper or bletting paper, after firstly squeezing them into a
sieve, washing, and-draining off excess moisture.

20

replaced by seed collecting.
Rathor Jifforent situntions occur with wild and cultivated materials,
s0 their sampling will be discussed scparately.

5.2 WILD MATERIALS.

So far as we know, the wild species exist as populations in the
normal wiy, but each genotype may have propagated itself vegetatively
over quite 8 large area. Cateful abservations should be made in the
target areas of apparently simalar phenotypes, and samples should not be
made too close together. The following strategy 15 suggested:

a. Collect just a single propagule from each of 10-15 individuals
(more if time allows) as a bulk sample. If the organs collected are
very large (as with wild DMescorea species) or very difficult to
dig up, only a few can be collected (2-3 possibly).

The area of the target collccting site For this population sample
could be about 100 x 100 m or icss if the population is smaller.

Lo Avoud collecting duplicates of the same clone.

[~

J. Sample as many sites as possible, in preference to collecting a
large number of individuals Erom few sites.
. {hoose sampling sites over as Lroad un environmental range as

o

possible.

[, Supplement with seed samples where possible, aml pive these
scpirate collection matbers, poting their connection with the tuber,
etc. samples.

g- Make voucher specimens if time allows,

5.3 CULTIVATED MATERIALS.

These are vegetatively propagated clones. They are not populations,
but small parts of what were once papulations that have been very
strongly selected by the {armers so that only a few varieties remain,
Because they are not populations they must be sampled selcctively (non-
randomly}, n complete contrast to sced collections.
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,',L- agreed methods For thesy e us fullums:

1o Collect each distinct “varwety” oo market o1 vallage. By

4 twariety" we recat anything that can be distinguished by cye as a

distinct "morphotype”.

t. Repeat this provess at 10-50 km intervals over an avea; the
dicrupeas donond ar the dizrances botyesn the main mavketr towns or
villages,

2. Collect a COMPLETE RANGE of morphotypes at EVERY coilectinp site,
ne matter whether they scem to be the swamc s those collected
previousty. Duplicates can be elumnated an the gene bank or
antroduction station aftevwards by growing them and carefully
observing all characters.

&, Supplement with seed collections where possible. Give the same
vollect lan menhers it the sewvds come Piom the same planpts as e
vegetative swnples. If they do not, or are “bulked samples" give
separate collection numbers.

Exzavience with potatoes has shown that this method of collecting is
likaly to pick up a very large part of the genetic variation within a
crep, Bwven with seed samling methods we vanoo: he sure of ebtuining
cvery variant. This method for collecting vegetatively propagated crops
w3 miss out some physielogical v:u'ian.ts but will certainly capture most
of the rest: (For further informatien on this collecting method see
Hawhes, 1975 in relevence list on p. 26). . .

NTE: STEMS (NOT RODTS} of Cassava (santhor) should be collected.
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or Z muue individunls are to be fowund every ten hectares.
Sapling of thecse can only be done when trees are actually found,
with no thoughts of papulation sampling at ail.

With thsse limitations the following sampling strategies are supgested:

§.2 WILD BATERIALS.

a. Coilect seeds from up to 10 or 15 individuals in som 10 hectares
(or 2 smaller arca if possible} and put all together as a single
szzple. If random collections can be made this will clearly be an
adantage.

b, Taie as eony secds as possible per swmle. Where large, as with
cczonuts, only 10 or 15 sceds would be possxble.;‘

¢. [f no sceds are available or no facilitics are ava:ilable te
prevent the seecds dying, take budvood cuttings or suckers, one per
tree, from 10 to t5 individua's in seme W hectarss (or 2 smaller
arra i f passiblet.

d. Rezeat at intervals, depending on climtic, sltitwk or soul
diferences.

e. Do not sample more than one tiee in cach clum or group, if such
oczurs, in case they arc clonally propapated.

f.oahe oreeamperents Tor quick despinich of seeds o cuttings Lo
hevdguarters v introducbuon stalien for sowing ot planting, 1l
s2+ds are suspected of beang 'recalcitrant'.

5,8 SULSFYATED HATRRIALS.

a, 1~ o sample seeds o1 Fruits whesever possible. T4 not, take
budvook! cuttings, suckers, oto.

b. i farmers o1 villagers andicate that trees arc grown from sced,
treat the whole village as o collecting site and mke a random

* Soe, howover, recommendations Nnem Coconut Gencuic Resources (IBPGR,
W78, whery 100 seeds per nopulation are recosmende! as oprimal,

e

6. COLLECTING FRUIT AMD TIMRER TRELE CRODS.

¢. 4 GENERAL CONSIDERATIONS,

Sampling of fruit and tiwber trece germplasm is compiicated by the
following faces:

.

Most temperate and tropical fruit trees, manv timber and mut
and eccnomic trees and shrubs such as Hevea rubber, coffee, ang
possess seeds known as "recalcitrant”. These cannot be stored
under normal storage conditions and are sometimes very short-1j
indeed. Hence if sceds aré collected they need to be sown withi
a few weeks. If this is not possible they should be kept withia
the fruits or packed in maist charcoal.

For the reasons given in a. above, the collection of woody
cuttings ["hudweod”) is pencrally preferred.

Collecting strategy must be very closely related to storage, ar

. for this rcason the nueher of sceds recommended for seed crops

[Section §) is far too large for tree crops. Seceds need to be
sown directly, cuttings need to be grafted onto rootstocks or
roated by mist propagation or similar techniques, and every gen
type nceds to be grown into a permanent bush or large trec.
Really reliable population sampling cannot be undertaken with
"recalcitrant' species until research now in progress has solve
the problem of recalcitrant seed storage, or until research
funds and facilities for meristem (tzssue culture) banks have b
established.

Thus careful thought is needed as to the numbers of seeds or
cuttings that can be established in the introduction station or
fruit tree orchard before plans for collecting are completed.

- In temperate forests each fruit, nut or timber tree species is

reasonably frequent and can be sampled on an easily recognizabl
pepulation basis. In tropical forests each fruit, nut or timber
tree species is very sparsely scattered, and in many cases only
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population sample from 10 to 15 (or more) individuals throughou
the village, as for seed crops, bulking together as onc sample.
Note: individual gardens often possess only 1 or 2 indivaduals,
so for this meason the trees throughout the village are to be
regarded as the population.

If seeds are not available and budwood cuttings can be made,
sarple as in b. but with cuttings in place of sceds.

If Farmers or villagers indicate that trees are clonally prupag
from specially selected varieties collect each distinct variety
in the village and keep each as a distinct sample (as for root
and tuber crops; see p. 20}.

. Sample as many sites or villapes as possible, scattered at

intervals throughout the region,

. Collected seeds or budvood should be kept cool and esist, the s

rotained if possible within the fruits or packed in moist charc
and despatched to headquarters or an introduction station for
immedinte sowing or plunting, il the seeds are suspected ef Lo
'recalcitrant’.
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7. VORUCIHER SPECIMING.

Whenever possible or desirable, voucher herbaraum SpELAMEns Moy be
made. Specimens of the plants are importumt [or several reasens. ln the
first place they facilitate identification and may be used for later
taxonomic work. Secondly, they ure useful for recording features of the
particular seed accession, especinlly where there is much vaviation
within the sumple. [n addition, the sanple nceds to be cheched apgainst
the original voucher after regencrution to prevent admixture or error.
Difficulties will be experienced when sampling populations having
clearly visible morpholopical diversity, as to which "morphotype™ to
use as a voucher specimen, Therc are no set rules here, but in gencral
it 15 advisable.to take 3 or & voucher specimens to illustrate the range
of diversity in the population and 1o note this carefully in the field
note book (sea p. 27 Section 207.

The voucher specimens dare placed between drying papers snd felt or foam
sheets in presses at the time of collection. lach cvening the felt or
foam shects should be changed or the press heated gently over 3 non-
pressure paraffin stove uniil the specimens are thoroughly dricd. if
stave heating is carried out the sheets must be scparated by cardboard
or aluminium corrugates to 2llow for the passage of hot air from the
stove, thus yemoving the moisture. The corfugations should be vertical
and at right-angles to the long side of the p1 ess,
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6. Photograph nunbers of specimen, hubitat, fiamm field, ertc.

7. latin nams of genus, species, wubspecies, etc (written in Full).

B. Vernacular or cultivar name,

9. Precise locality (e.g. pohitical division, province, departient,
etc. including compass dircerion and approximate distance from
nearest village or geographical fecaturc; distance in kilometers
‘along toad betwean two inhabited places),

10, Latitude (degrees and mnutes).

11, Longituwde (deprees and minutes).

12. Altitude (1n mcters sbove sca level).

13. Type of material (seeds; inflovescences, spikes, panicles, cre:
vegetative storage organs, such as rhizemes, corms, roots, tubers;
whole live piants; herbariim specimens).

14, Sample type (whether popul:iticns, pure lines or individuals sampled
and whether by random, nen-random or both mcthods).

15. Status (cultivated, weed, wild).

16. Source (from field, farmer's store, market, shop, garden,
wild vegetation, etc.).

17. Original source of material tf fram market or store: or if obtained
from other gene bank, where grown originally. Farmers may know
the source ol their matcrial, also.

18, Frequencr; a vough estimate of Irequency of wild species.

15. Habitat (mestly relevant for wild species).

2C. Descriptive notes, scoring of morpholnpical feutures of interest
for the particwlar crop o wild ~pocivs; thus -.plant heipht,
branching, etc colour of siems, leaves, Mowers, Eruit., Amount
of diversity in populaiion and runge shown in voucher specimens,
NOTIE: Tear-off labels at the bottom page with collector's
NAVE and MMBER o1e 1o be aiaced with the collections (These ¢an
be printed und stumped un Lo the labels belorg beginning the
mssion - see notes to F. oand L. abowe}.

o

5. [OCALNTATION.

Genetic resources operations include collection, storage, maintenana
utilisation and cvaluation. At each stage it is necessary to observe
and record data, which will later be stored, processed and retrieved.
At the COLIECUINE slage duta gaticilug is a weip lapuscani pait of O
ppurition.
The absolute minimus of informtion is a! the title of the cxpedition,
b. an rdentification of the plant, c. the collector and collection
number, d. the date of collection, and e. a description of the collectio
site so that at any time this could be relocated. Also isportant are
informution on status {wild, weed, cultivated), frequency, provenance
(freld, farm store, market), 50il type and various other data.
Scientists werking with different crops require somewhat differcnt
collection data, e.g. those collecting meize are particularly interested
in the ethnic group who grew the sample, thosc collecting sorphmm the
maturrty group of the specimen, the processing ond the opinions of the
cultivator.
The descriptive terms uscd for-the collection dotz are terred des-
criptors and thesc are graded if necessary by means of descriptor states
A certain number of collection 1ecord descriptors are commn te all
expeditions, viz:

1. Expedition and organisation (name, year, etc.). (Note: Descriptors
1, 2 and 3 can easily be printed on all collecting shects before
beginning the mission). .

2. Country 1n which the expedition.is made.

3. Team, collector’s name, )

4. Collector's number (A single sequonce is strongly recommended for
the whole expedition and any others in which the leadsr may be
participating. The nurbers can be stamped in sequence on to the
collecting sheets before beginning the mission].

5. Dute of collection (Day, month, year).

1 addition the following specifications may be recorded:
21. Accession number of institution (where 1t differs from the
collector's number).
22. Uses. .
25, Cultural practices (irrigated, dry, etc.).
24. Approximaie dates of sowing and harvesting (For instance, “Early
April to mid July).
25. So0il observations [rexture, stoniness, depth, drainnge, approxamate
soil colour if thought desirable to record).
26. Soil pH (1f thought desirable to record).
27. Land [omm observation (aspect, slope).
28. Topography (swamp, floed plain, level, undulating, hilly, hilly
dissected, steeply dissected, mountainous, wther - specify).
29. Plant commmity (natural vegetation; for wild species).
30. Other crops grown in surrounding fields or in the rotat» n.
31. Field observations of pest and pathogen reactions.
32, ¥ame and address of Farmer (if thought desirable to rccord).
33, Taxonemic identificarion {when made subscquently in gencbank).
34. Name of person makinp identification, and date.
The aim of the collector should be to gather enough information to
ensure that 1t can be wsed tn data recording procedures amd thus provide

intelligibility in genetic resources documentation,

For convenience in the field some form of collecting record boeok 1s
needed. A specimen page {both sides) 1s shown ot the back of the manual
(pp. 3 and 35) A convenient page size 15 17 x 25 ¢m and the pages can
be bound 1n books of 100 sheets along the top margin with a spiral
binder. The four pieces ut the bottom should be perforated to tear off
apd put with the samples.
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by Base collecticns we mean those that arc to be kept umdler ideal
storage conditions fo: really long perieds {up to 50 or 100 years or

, - ’.' Altough sterage does not al vosrse (oo L of Lw povess ol feld cven porhaps more in some instancos) .

Frollectang, all collectors shoulc bedr in mind the particulsr storage
requirements of the plants they cre collecting and the optimum emount
of material required. Storape ol vepetatively propagated materials can ' loss.

By Active collections we mean those that are kept under less than idea

storage for medium to short-temm (5-20 yénrs) and are used for

Duplicate storage of buse collections in another instirute in another
country Or even continent is noeded as insurance to prevent total

only be done for short periods, .cpending on the crops in question.
Therefore this section is conceimed with seed crops only.

Table 2 sets out the suppested octiruen numbers of sceds per populution
sacple for collection and sterag:. 1t will be noted that the numbers

e

regeneration, multiplication and distribution, evaluation and documcn-
tatjon. Breeders' working collections are reparded as outside the

for cnllections ave much lower tran these veconmended for storage. The Eramework of the conservation of penetic resources, but they can
extra numbers must thus be made 1n by one multiplication eycle. [f this provide important cvaluuation data.
capnct be done, the coltections <t he increased by a factor of Four. Since the 2,500 to 5,000 seeds recommended for a single collection ave
Speclad regquirements bin v 08 vepetalively propagateal sl Leee Tens than the 8,000 to 20,000 reasonibly reguired [or conservation som
crops should ke ascertained duilig the expedition planning stage. mltiplication is obviously needed. In practice, it may sometimes not
be pessible to collect more than 200 to 1000 sceds.

It is therefore well to keep in mind that the initial samples should b

multiplied up at the main introductien centre ov penctic resources cen

Table 2. Suggested nwbers of seeds per )
population sample Jor collection and storage

! T "'""'—"T T T T to which they arc [irst sent, with n minimum of matural ev artillicial
! tor storage selection. The only criterion is the maximun survival of the component
iPonulatinn For Base Duplicate | Active Total of the population or the health and survival of the clonal mteriak
ity‘i’m collection \collectica) of base» collection! for wunder vegetative propagation,

f sollection Storago Ihe single multiplication cycle will have the following additiona}
Highly 5,000 oo 1 advantages -

5‘{:;:2?;? s((;oge]c’é;"nts’ 12,000 3,000 5,000 20,000 a. A primary description of momphological Features ¢an be made on
;geneous] from each) the plant grown.

II.._ b. The seeds from these.plants can be harvested under optimz con-
;Fa;rly 2,500 B ditions, which is not always possible under expedition conditions
‘(‘L‘;rt;gf’“ ggasgigtsr 4,000 1,000 3,000 8,000 €. Cleaning and drying can be carried outr under pood conditions.
f&gr.‘neous) from each) J d. Secds caa be put into long-term storapge (Busc collection) with th
: ! . least possible delay after harvesting.

1'.iome gene bank managers would rejard the nunbers advocated For hetero-
geneous populations as too high, 12,000 instead of 20,000 being
considered as sufficient.

3

disidvantape I that the material witl probably not be grown under the
same climatic conditions (1soclimatic conditions) to those where it
was collected. Hovever, provided there is no artificial selection and
the plants are spaced sufficiently widely apart to prevent inter-plant
competition there should be little loss of genetic integrity.

As & very rough guide the following weights of cleaned air-dried seed
lots contain the seed mumbers indicated in Table 3.

Table 3. Numbers of seeds and weights of certain crop species

—_—
' Mumbers '
Cultigens 2,500 | 5,000 8,000 | 20,000
Groundnut (Arachiz! 1 dd0g.] 875g | 1,a00g | 3,500y
Suybean Ny 25y 680g | 1,700g
Wheat, oats, barley, rye,
rice . 1oog 200g 320g 800y
Sorghum S0g 100g 160g 4q00g
Oninn ; 12y 260 355 Koy
Bregsfeo, jute  {Cercioruc) ! og 18g 28g F0g

Williams, J.T. 1ed.) 1937 Proceedings of South East Asian Workshop on
Plant Genetie Resources. Rome, 1BPGR and Philippine Council for
Agnculture and Resources Research.

Williams, J.T., Lamoureux, C.H. and Nilijarni-Seetjipto, N. 1975. South

East Asian Plant Gene:lc Resowrces. Bogor, IBPGR/BIOTROP/BPFP/LIPIL.

Thus the points made under b., ¢. and d. will ensure that the secds ar
in the best possible condition for long-term storage. The only apparen
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FL QULCK REFERUNCE QUMM YOR FLELD SAMPLING.
SEED CROES

Collect Srom 50 to 100 plants, about 50 sceds from each, AT RANDOM
and put 211 together as ONE SAMPLE. [E uniform 50 plants arc

-

suffictent (LOLRt sceds ubout Su X 50 z2500). 17 varldble culicut
From 100 plants (total seeds about 100 x 50= 5000} .

2. Add non-random or sclective sample to random ones or-as & scparate
collection.

5. Sample os many sites as possible in time availoble.

4. Choose- sampling sites over as broad an envirammental range as
possible.

5. ‘Take voucher specimens whers necessary.

6. Fill up all descriptors in field note book for each collection.

ROOT AND TUBER CROPS

4. Wild morerials
1. Coliect A single prn])qgulc (tuber, wvoat, otc.) [rom cach of 1G-15
Taadsy sdeetln 00 o oron off 100 X 100 ma Jenn and pat all
together as ONE SAMPLE,
2.-6. a5 for secd crops.
b. Cultivated muterials
1. Collect each distinecvaricty 1n o mirkel or village. Tis is

selective sumpling and is corwect Lor this kind of material.

2. Repeat the process at 10-5¢ km intervals, depending on distances
between market towns or villages.

3. Collect EVERY variety at every village.

4. Sort out duplicates an the gene bank aftervards.

S. Supplement with seed collections if available.

6., and 7. as 5. and 6. for seed crops.

FRUIT AND TIMBER TREELS

a. Wild materizls
1. Collect sceds from 10 to 15 individuals in an area of up to 10

4.
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hectares (or smaller aven il possible). Moke ramdom sumples
wherever there are enough individuals to make this peossible. ?
1L seeds nob available tuke budwood cuttings on sime swgling
basks.

Repeat at intervals, depending on climate, altitude or soil
dafferences.

Miake grTangerents for quick despatch to institure where material
is to he sown, grafted or planted.

5. ond 6. ns for seed crops.
b. Cultivated materials.
1.

If farmers indicate the trecs are grown from seed, sample as for
wild materials.

. Whole village must be regarded as cellecting site for the

pepulation.
Take seeds or budwood cuttings according to avaalability.

. 1f farmers indicate that trees are clonally propagated collect

cach distinct variety in a village, as for cultivated root and
BT s,

Sample as many villages und sites as possible,

6. Arronge for euick Jespateh to institute where muerial is to be

sown, grafted or planted.

. nnd 8. as 5. and 6. for sced crops.
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Anexo 2:
IUCN Lista Roja, categorias y criterios
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¥ 001 Categorles &
'Cntena (v 3.1)

Introduction
Preamble
Definitions

The Cateqories :
The Criteria for Crifically Endangered, Endangered and Vulnerable

f. 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 gfobal extinction. The general aim of the system is to provide an explicit,
objective framework for the classification of the broadest range of species according te their extinction risk.
However, while the Red List may focus attention on those taxa at the highest risk, it is not the sole means of
setting priorities for conservation measures 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
198¢ 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 cbjectivity 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;

s 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 organizations. Such broad and extensive use
revealed the need for a number of improvements, and SSC was mandated by the 1996 World Conservation
Congress (WCC Res. 1.4) to conduct a review of the system (IUCN 1996). This document presents the
revisions accepted by the IUCN Council,

The proposals presented in this document result from a continuing process of drafting, consultation and
validation, The production of a large number of draft proposals has led to some confusion, especially as each
draft has been used for classifying some set of species for conservation purposes. To clarify matters, and to
open the way for modifications as and when they become necessary, a system for version numbering has
been adopted as follows;

Version 1.0: Mace and Lande (1991)
The first paper discussing a new basis for the categories, and presenting numerical criteria especially
relevant for large vertebrates.

Version 2.0: Mace et al. {1992)
A major revision of Version 1.0, including numerical criteria approprlate to all organisms and
introducing

..........
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the non-threatened categories.

Version 2.1: iUGN (1553)

Following an extensive consultation process within SSC, a number of changes were made to the
details of

the criteria, and fuller explanation of basic principles was included. A mare explicit structure clarified

the significance of the non-threatened categories.

Version 2.2: Mace and Stuart (1994)

Following further comments received and additional validation exercises, some minor changes
to the criteria were made. In addition, the Susceptible category present in Versions 2.0 and

2.1 was subsumed into the Vulnerable category. A precautionary application of the system
was emphasised.

Version 2.3: IUCN (1994)

IUCN Council adopted this version, which incorporated changes as a result of comments from IUCN

members, in December 1884. The initial version of this document was published without the necessary

bibliographic details,such as date of publication and ISBN number, but these were included in the

subsequent reprints in 1998 and-1999. This version was used for the 1996 IUCN Red List of
Threatened

Animals (Baillie and Groombridge 1996), The World List of Threatened Trees (Oldfield et al 1998) and

the 2000 IUCN Red List of Threatened Species (Hilton-Taylor 2000).

Version 3.0: IUCN/SSC Criteria Review Working Group (1999)

Following comments received, a series of workshops were convened to look at the IUCN Red List
Criteria : .

following which, changes were proposed affecting the criteria, the definitions of some key terms and

the handling of uncertainty.

Version 3.1: JUCN (2001)

The JUCN Council adopted this latest version, which incorporated changes as a result of comments
from

the IUCN and SSC memberships and from a final meeting of the Criteria Review Working Group, in

February 2000.

All new assessments from January 2001 should use the latest adopted version and cite the year of publicatiot
and version number.

4, in the rest of this document, the proposed system is outlined in several sections. Section Il, the Preamble,
presents basic information about the context and structure of the system, and the procedures that are to be
followed in applying the criteria to species. Section [1l provides definitions of key terms used. Section IV
presents the categories, while Section V details the quantitative criteria used for classification within the
threatened categories. Annex | provides guidance on how to deal with uncertainty when applying the criteria;
Annex |l suggests a standard format for citing the Red List Categories and Criteria; and Annex Ill outiines the
documentation requirements for taxa to be included on IUCN's global Red Lists. It is important for the effectiv
functioning of the system that all sections are read and understood to ensure that the definitions and rules are
followed. (Note: Annexes |, Il and Il will be updated on a reguiar basis.)

li. PREAMBLE

The information in this section is intended to direct and facilitate the use and interpretation of the categories
(Critically Endangered, Endangered, etc.), criteria (A to E}, and subcriteria {1, 2, etc.; a, b, etc,; i, ii, etc.).

1. Taxonomic level and scope of the categorization process

The criteria can be applied to any taxonomic unit at or below the species level. In the following information,
definitions and criteria the term 'taxon' is used for convenience, and may represent species or lower
taxcnomic levels, including forms that are not yet formally described. There is sufficient range among the
different criteria to enable the appropriate listing of taxa from the complete taxoncmic spectrum, with the
exception of micro-organisms. The criteria may also be applied within any specified geographical or political
area, aithough in such cases special notice shouid be taken of point 14. In presenting the results of applying
the criteria, the taxonomic unit and area under consideration should be specified in accordance with the

http://www.iucnredlist.org/info/categories _criteria2001 18/12/2006
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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 introductions. The latter are
defined in the IUCN Guidelines for Re-introductions {IUCN 1998) as '...an aftempt to establish a species, for
the purpose of conservation, nutside its recorded distribution but within an appropiiate habital and eco-
geographical area. This is a feasible conservation tool only when there is no remaining area left within a
species' historic 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 effective conservation action). However, the persistence of some
taxa in high-risk categories does not necessarily mean their initial assessment was inaccurate.

All taxa listed as Critically Endangered qualify for Vulnerable and Endangered, and all listed 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).

Extingt (EX)

Exdinct inthe Wild {EW)

Critically Endangered {CR)

[Adequate data) (Thredened) Endangered (EN]

Vulnerable (V)

(Evaluated) Near Thredened (NT)

Least Concern (LC}

Data Déicient (DD)

Nat Eveluated (NE}

Figure 1. Structure 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 threat. Each taxon should be
evaluated against all the criteria. Even though some criteria will be inappropriate for certain taxa (some 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 met. Because it will never be clear in advance which criteria are appropriate for a
particular taxon, each taxon should be evaluated against all the criteria, and all crileria met at the highest
threat category must be listed.

4, Derivation of quantitative criteria

The different criteria (A-E) are derived from a wide review aimed at detecting risk factors across the broad
range of organisms and the diverse life histories they exhibit. The quantitative values presented in the various
criteria associated with threatened categories were developed through wide consultation, and they are set at
what are generally judged to be appropriate levels, even if no formal justification for these values exists. The
levels for different criteria within categories were set independently but against a common standard. Broad
consistency between them was sought.
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5. Conservation actions in the listing process

The criteria for the threatened categories are to be applied to a taxon whatever the level of conservation
action affecting it 1t is important to emphasice here that a taxon may require conservation action even if it is
not listed as threatened. Conservation actions which may benefit the taxon are included as part of 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 of high-quality data should not deter
attempts at applying the criteria, as methods involving estimation, inference and projection are emphasised as
being acceptable throughout. Inference and projection may be based on extrapolation of current or potential
threats into the future (including their rate of change), or of factors rejated to population abundance or
distribution (including dependence on other taxa), so long as these can reasonably be supported. Suspected
or inferred patterns in the recent past, present or near future can be based on any of a series of related
factors, and these factors should be specified as part of the documentation.

Taxa at risk from threats posed by future events of low probability but with severe consequences
{catastrophes) should be identified by the criteria {e.g. small distributions, few locations). Some threats need
to be identified particularly early, and appropriate actions taken, because their effects are irreversible or nearh
so {e.g., pathogens, invasive.arganisms, hybridization).

7. Problems of scale

Classification based on the sizes of geographic ranges or the patterns of habitat occupancy is complicated by
problems of spatial scale. The finer the scale at which the distributions or habitats of taxa are mapped, the
smaller the area will be that they are found to occupy, and the less likely it will be that range estimates (at
least for 'area of occupancy'. see Definitions, point 10) exceed the thresholds specified in the criteria. Mapping
at finer scales reveals more areas in which the taxon is unrecorded. Conversely, coarse-scale mapping
reveals fewer unoccupied areas, resulting in range estimates that are more likely to exceed the thresholds for
the threatened categories. The choice of scale at which range is estimated may thus, itself, influence the
outcome of Red List assessments and could be a source of inconsistency and bias. It is impossible to provide
any strict but general rules for mapping taxa or habitats; the most appropriate scaie will depend on the taxon
in guestion, and the origin and comprehensiveness of the distribution data.

8. Uncertainty

The data used to evaluate taxa against the criteria are often estimated with considerable uncertainty, Such
uncertainty can arise from any one or all of the following three factors: 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 of an evaluation. Details of methods recommended for handling uncertainty are
included in Annex 1, and assessors are encouraged to read and follow these principles.

In general, when uncertainty leads to wide variation in the results of assessments, the range of possible
outcomes should be specified. A single category must be chosen and the basis for the decision should be
documented; it should be both precautionary and credible.

When data are very uncertain, the category of 'Data Deficient’ 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 of background information concerning the deterioration of
their habitat and/or other causal factors; therefore the liberal use of 'Data Deficient' is discouraged.

9. implications of listing

Listing in the categories of Not Evaluated and Data Deficient indicates that no assessment of extinction risk
has been made, though for different reasons. Until such time as an assessment is made, taxa listed in these
categories should not be treated as if they were non-threatened. It may be appropriate (especially for Data
Deficient forms) to give themn the same degree of attention as threatened taxa, at least until their status can be
assessed.

10. Documentation

All assessments should be documented. Threatened classifications should state the criteria and subcriteria
that were met. No assessment can be accepted for the {UCN Red List as valid unless at least one criterion is
given. if more than one criterion or subcriterion is met, then each should be listed. If a re-evaluation indicates
that the documented criterion is no longer met, this should not result in automatic reassignment to a lower
category of threat (downlisting). Instead, the taxon should be re-evaluated against all the criteria to clarify its
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status. The factors responsible for qualifying the taxon against the criteria, especially where inference and
projection are used, should be documented {(see Annexes 2 and 3). The documentation requirements for
other categories are also specified in Annex 3.

11. Threats and priorities

The category of threat is not necessarily sufficient to determine priorities for conservation action. The categon
of threat simply provides an assessment of the extinction risk under current circumstances, whereas a systerr
for assessing priorities for action will include numerous other factors concerning conservation action such as
costs, logistics, chances of success, and other biclogical characteristics of the subject.

12, Re-evaluation

Re-evaluation of taxa against the criteria should be carried out at appropriate intervals. This is especially
important for taxa listed under Near Threatened, Data Defi cient and for threatened taxa whose status is
known or suspected to be deteriorating.

13. Transfer hetween categories

The following rules govern the movement of taxa between categories:

A.  Ataxon may be moved from a category of higher threat to a category of lower threat if none of the
criteria of the higher category has been met for five years or more,

B. Ifthe original classification Is found {o have been erroneous, the taxon may be transferred to the
appropriate category or removed from the threatened categories altogether, without delay (but see
Point 10 above).

C. Transfer from categaries of lower to higher risk should be made without delay.

14. Use at regional level

The IUCN Red List Categories and Cnterta were designed for globat taxon assessments. However, many
people are interested in applying them to subsefs of global data, especially at regional, national or local levels
To do this it is important to refer to guidelines prepared by the IUCN/SSC Regional Applications Working
Group (e.g., Gardenfors et al, 2001). When applied at national or regional levels it must be recognized that a
global category may not be the same as a national or regional category for 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 of their global range.
Conversely, taxa classified as Vulnerable on the basis of 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 hations will be assessed globally in any regional or national applications of 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., ai*
S8C Specialist Group known to cover the taxon}).

lll. DEFINITIONS

1. Population and Population Size (Criteria A, C 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 of individuals of the taxon. For functional
reasons, primarily owing to differences between life forms, population size is measured as numbers of mature
individuals only. In the case of taxa obligately dependent on other taxa for all or part of their iife cycles,
biclogically appropriate values for the host taxon should be used.

2. Subpopulations (Criteria B and C)

Subpopulatlons are defined as geographically or otherwise disfinct groups in the population between which
there is little demographic or genetic exchange (typlcally one successful migrant individual or gamete per yea
or less).

3. Mature individuals {Criteria A, B, C and D)
The number of mature individuals is the number of individuals known, estimated or inferred to be capable of
reproduction. When estimating this quantity, the following points should be borne in mind:

+ Mature individuals that will never preduce new recruits should not be counted (e.g. densities are {00
low for fertilization).

+ Inthe case of populations with biased adult or breeding sex ratios, it is appropriate to use lower
estimates for the number of mature individuals, which take this into account.
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+ Where the population size fluctuates, use a lower estimate. 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).

s In the case of taxa that naturally lose all or a subset of mature individuals at some point in their life
cycle, the estimate should be made at the appropriate time, when mature individuals are available for
breeding.

» Re-introduced individuals must have produced viable offspring before they are counted as mature
individuals.

4, Generation (Criteria A, C and E)

Generation length is the average age of parents of the current cohort (i.e. newborn individuals in the
population). Generation length therefore reflects the turnover rate of breeding individuals in a2 popuiation.
Generation length is greater than the age at first breeding and less than the age of the oldest breeding
individual, except in taxa that breed only once. Where generation length varies under threat, the more natural,
i.e. pre-disturbance, generation length should be used.

5. Reduction (Criterion A)

A reduction is a decline in the number of mature individuals of 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 of a fluctuation unless there is good evidence for this. The downward phase
of a fluctuation will not normally count as a reduction.

6. Continuing decline (Criteria B and C)

A continuing decline is a recent, current or projected future decline (which may be smooth, irregular or
sporadic) which is liable to continue unless remedial measures are taken. Fluctuations will not normally count
as continuing declines, but an observed decline should not be considered as a fluctuation unless there is
evidence for this.

7. Extreme fluctuations (Criteria B and C)

Extreme fluctuations can be said to occur in a number of taxa when population size or distribution area varies
widely, rapidly and frequently, typically with a variation greater than one order of magnitude (i.e. a tenfold
increase or decrease).

8. Severely fragmented (Criterion B)

The phrase 'severely fragmented’ refers to the situation in which increased extinction risk to the taxon results
from the fact that most of its individuals are found in small and relatively isolated subpopulations (in certain
circumstances this may he inferred from habitat information}. These small subpopulations may go extinet, witt
a reduced probability of recolonization.

9. Extent of occurrence {Criteria A and B)

Extent of occurrence is defined as the area contained within the shortest continuous imaginary boundary
which can be drawn to encompass all the known, inferred or projected sites of present occurrence of a taxon,
excluding cases of vagrancy (see Figure 2). This measure may exclude discontinuities or disjunctions within
the overall distributions of taxa (e.g. large areas of obviously unsuitable habitat) (but see 'area of occupancy’,
point 10 below). Extent of occurrence can often be measured by a minimum convex poiygon (the smallest
polygon in which no internal angle exceeds 180 degrees and which contains all the sites of occurrence).

10. Area of occupancy (Criteria A, B and D}

Area of occupancy is defined as the area within its "extent of occurrence’ (see point 9 above} which is
occupied by a taxon, excluding cases of vagrancy, The measure reflects the fact that a taxon will not usually
occur throughout the area of its extent of occurrence, which may contain unsuitable or unocccupied habitats. Ir
some cases (e.g. irreplaceable colonial nesting sites, crucial feeding sites for migratory taxa) the area of
occupancy is the smallest area essential at any stage to the survival of existing populations of a taxon. The
size of the area of occupancy will be a function of the scale at which it is measured, and should be at a scale
appropriate to relevant biclogical aspects of the taxan, the nature of threats and the available data (see point
7 in the Preamble). To avoid inconsistencies and bias in assessmenis caused by estimating area of
occupancy at different scales, it may be necessary to standardize estimates by applying a scale-correction
factor. It is difficult to give strict guidance on how standardization should be done because different types of
taxa have different scale-area relationships.
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Figure 2. Two examples of the distinction 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
boundary o the extent of occurrence, which is the measured area within this boundary. (C) shows one
measure of area of occupancy which can be achieved by the sum of the occupied grid squares.

11. Location (Criteria B and D)

The term Yocation’ defines a geographically or ecologically distinct area in which a single threatening event
can rapidly affect all individuals of the taxon present. The size of the location depends on the area covered by
the threatening event and may include part of cne or many subpopulations. Where a taxon is affected by mon
than one threatening event, location should be defined by considering the most serious plausible threat.

12. Quantitative analysis (Criterion E)

A quantitative analysis is defined here as any form of analysis which estimates the extinction probability of a
taxon based on known life history, habitat requirements, threats and any specified management options.
Population viability analysis (PVA) is one such technique. Quantitative analyses should make full use of all
relevant available data, In a situation in which there is limited information, such data as are available can be
used to provide an estimate of extinction risk (for instance, estimating the impact of stochastic events on
habitat). In presenting the resuits of quantitative analyses, the assumptions (which must be appropriate and
defensible), the data used and the uncertainty in the data or guantitative model must be documented.

IV. THE CATEGORIES
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A representation of the relationships between the categories is shown in Figure 1.

hanl
SXTINGT (EX)

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,
annuat), throughout its historic range have failed to record an individual. Surveys should be over a time frame
appropriate to the taxon's life cycle and life form.

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) well 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 historic range have failed to record an individual. Surveys should be over a time frame
appropriate to the taxon's life cycie and life form.

CRITICALLY ENDANGERED (CR)
A taxon is Critically Endangered when the best available evidence indicates that it meets any of the criteria A
to E for Crmcally Endangered (see Section V), and it is therefore considered to be facing an extremely high ris
- - of extinction in the wild.

ENDANGERED (EN)
A taxon is Endangered when the best available evidence indicates that it meets any of the criteria A to E for
Endangered (see Section V), and it is therefore considered to be facing a very high risk of extinction in the
wild.

VULNERABLE (VU)
A taxon is Vulnerable when the best available evidence indicates that it meets any of the criteria A to E for
Vulnerable (see Section V), and it is therefore considered to be facing a high risk of extinction in the wild,

NEAR THREATENED (NT)
Ataxon is Near Threatened when it has been evaluated against the criteria but does not qualify for Critically
Endangered, Endangered or Vulnerable now, but is close to qualifying for or is likely to qualify for a threatene:
category in the near future.

LEAST CONCERN (L.C)
A taxon is Least Concern when it has been evaluated against the criteria and does not qualify for Critically
Endangered, Endangered, Vulnerable or Near Threatened. Widespread and abundant taxa are inciuded in thi
© category.

DATA DEFICIENT (DD)

A taxon is Data Deficient when there is inadequate information to make a direct, or indirect, assessment of its
risk of extinction based on its distribution and/or population status. A taxon in this category may be well
studied, and its biology well known, but appropriate data on abundance and/or distribution are lacking. Data
Deficient is therefore not a category of threat. Listing of taxa in this category indicates that more information is
required and acknowledges the possibility that future research will show that threatened classification is
appropriate. It is important to make positive use of whatever data are available. In many cases great care
should be exercised in choosing between DD and a threatened status. If the range of & taxon is suspected to
be relatively circumscribed, and a considerable period of time has elapsed since the last record of the taxon,
threatened status may well be justified.

NOT EVALUATED (NE)
A taxon is Not Evaluated when it is has not yet been evaluated against the criteria.

Note: As in previous IUCN categories, the abbreviation of each category (in parenthesis) follows the English
denominations when translated into other languages (see Annex 2).

V. THE CRITERIA FOR CRITICALLY ENDANGERED, ENDANGERED AND
VULNERABLE

CRITICALLY ENDANGERED (CR)
A taxon is Critically Endangered when the best available evidence indicates that it meets any of the following
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criteria (A to E), and it is therefore considered to be facing an extremely high risk of extinction in the wild:
A. Reduction in population size based on any of the following:

1. An observed, estimated, inferred or suspected population size reduction of 2 90% over the last
10 years or three generations, whichever is the longer, where the causes of the reduction are clearly
reversible AND understood AND ceased, based on (and specifying) any of the following:

(a) direct observation
{b) an index of abundance appropriate to the taxon
{c) a decline in area of occupancy, extent of occurrence and/or quality of habitat
(d) actual or potential levels of exploitation
{e) the effects of introduced taxa, hybridization, pathogens, pollutants, competitors
or parasites.

2. An observed, estimated, inferred or suspected population size reduction of 2 80% over the
last 10 years or three generations, whichever is the longer, where the reduction or its causes
may not have ¢eased OR may not be understood OR may not be reversible, based on (and specifying

.- ) .o . any of (a) to (e) under A1.

3. A population size reduction of 2 80%, projected or suspected to be met within the next 10
years or three generations, whichever is the longer {up to a maximum of 100 years}, based on
(and specifying} any of (b) to (e) under A1.

4. An observed, estimated, inferred, projected or suspected population size reduction of
2 80% over any 10 year or three generation period, whichever is longer (up to a maximum of 100 year:
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 understocd OR may not be reversible, based on
{and specifying) any of (a} to (e) under A1,

B. Geographic range in the form of either B1 {extent of occurrence) OR B2 {area of occupancy) OR both:
1. Extent of occurrence estimated to be less than 100 km?, and estimates indicating at least two of ac
a. Severely fragmented or known to exist at only a single location.
b. Continuing décline, observed, inferred or projected, in any of the following:

(i} extent of occurrence
(iiy area of occupancy
(iii) area, extent and/or quality of habitat
{iv) number of locations or subpopulations
{v) number of mature individuals.

c. Extreme fluctuations in any of the following:

(i) extent of occurrence
(i) area of occupancy
{iiiy number of locations or subpopulations
(iv) number of mature individuals.

2. Area of cccupancy estimated to be less than 10 km?, and estimates indicating at ieast two of a-c:
a. Severely fragmented or known to exist at only a single location.
b. Continuing decline, observed, inferred or projected, in any of the following:

{i} extent of occurrence
{ily area of occupancy
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(iiiy area, extent and/or quality of habhitat
{iv} number of locations or subpopulations
(v) number of mature individuals.

c. Extreme fluctuations in any of the feilowing:

(i) extent of occurrence
{ii) area of occupancy
(iii} number of locations or subpopulations
(iv) number of mature individuals.

C. Population size estimated to number fewer than 250 mature individuals and either:

1. An estimated continuing decline of at least 25% within three years or one generation, whichever is
longer, {up to a maximum of 100 years in the future) OR

2. A continuing decline, observed, projected, or inferred, in numbers of mature individuals AND at leas
i one of the following (a-b):
{a) Population structure in the form of one of the following:
(i) no subpopulation estimated to contain more than 50 mature individuals, OR
(ii) at least 90% of mature individuals in one subpopulation.

{b} Extreme fluctuations in number of mature individuals.
D. Population size estimated to number fewer than 50 mature individuals.

E. Quantitative analysis showing the probability of extinction in the wild is at least 50% within 10 years or thre:
generations, whichever is the longer (up to a maximum of 100 years).

ENDANGERED (EN)
A taxon is Endangered when the best available evidence indicates that it meets any of the following criteria (4
fo E), and it is therefore considered to be facing a very high risk of exlinction in the wild:

A. Reduction in population size based on any of the following:

1. An observed, estimated,‘inferred or suspected population size reduction of 2 70% over the last 10
- years
or three generations, whichever is the longer, where the causes of the reduction are clearly reversible
AND understood AND ceased, based on (and specifying) any of the following:

(a) direct observation
{b) an index of abundance appropriate to the taxon
(c) a decline in area of occupancy, extent of occurrence andfor quality of habitat
{d} actual or potential levels of exploitation
{e) the effects of introduced taxa, hybridization, pathogens, pollutants, competitors or parasites.

2. An observed, estimated, inferred or suspected population size reduction of 2 50% over the last 10
years
or three generations, whichever is the longer, 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 of (a)
to (e) under A1.

3. A population size reduction of = 50%, projected or suspected to be met within the next 10 years
or three generations, whichever is the longer {up to a maximum of 100 years), based on (and
specifying)
any of (b) to (e) under A1.

4. An observed, estimated, inferred, projected or suspected population size reduction of 2 50% over an
10
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year or three generation 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 ceased OR may nol be understood OR may not be reversible, based on {and
specifying) any of (a) to (e) under A1.

B. Geographic range in the form of either B1 (extent of occurrence) OR B2 {area of occupancy) OR both:
1. Extent of occurrence estimated to be less than 5000 km?, and estimates indicating at least two of a-¢
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:

(1) extent of occurrence
(ii) area of occupancy
(iiiy area, extent and/or quality of habitat
{iv) number of locations or subpopulations
(v) number of mature individuals.

o= - - -+ .« . ¢ Extreme fluctuations in any of the following:

(i) extent of occurrence
(i) area of occupancy
(iiiy number of locations or subpopulations
(iv) number of mature individuals.

2. Area of occupancy estimated to be less than 500 km?, and estimates indicating at least two of a-c:
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 of occurrence
(ii) area of occupancy
(iii) area, extent and/or quality of habitat
{iv) number of locations or subpopulations
{v) number of mature individuals.

C. Extreme fluctuations in any of the following:

(i) extent of occurrence
(i) area of occupancy
{iii} number of locations or subpopulations
(iv) number of mature individuals.

C. Population size estimated to number fewer than 2500 mature individuals and either:

1. An estimated continuing decline of at least 20% within five years or two generations, whichever is
longer, (up to a maximum of 100 years in the future} OR

2. A continuing decline, observed, projected, or inferred, in numbers of mature individuals AND at leas
one
of the following (a-b):

{a) Population structure in the form of one of the following:
(i} no subpopulation estimated {o contain more than 250 mature individuals, OR
{ii) at least 95% of mature individuals in one subpopulation.

(b) Extreme fluctuations in number of mature individuals.
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D. Population size estimated to number fewer than 250 mature ihdividuals.

E. Quantitative analysis showing the probability of extinction in the wild is at least 20% within 20 years or five
generations, whichever is the longer {up to a maximum of 100 years).

VULNERABLE (VU}

A taxon is Vulnerable when the best available evidence indicates that it meets any of the following crileria (A t
E}, and it is therefore considered to be facing a high risk of extinction in the wild:

A. Reduction in population size based on any of the following:

1. An observed, estimated, inferred or suspected population size reduction of 2 50% over the last 10
years
or three generations, whichever is the longer, where the causes of the reduction are: clearly reversible
AND understood AND ceased, based on {and specifying) any of the following:

{a) direct observation
" {b) dn index of abundance appropriate to the taxon
{c) a decline in area of occupancy, extent of occurrence and/or quality of habitat
{d} actual or potential levels of exploitation
(e) the effects of introduced taxa, hybridization, pathogens, pollutants, competitors or parasites.

2. An observed, estimated, inferred or suspected population size reduction of 2 30% over the last 10
years
or three generations, whichever is the longer, 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 of (a) to {(e) under A1.

3. A population size reduction of = 30%, projected or suspected to be met within the next 10 years
or three generations, whichever is the longer (up to a maximum of 100 years), based on {and
specifying) any of {b) to {e) under A1,

4. An observed, estimated, inferred, projected or suspected population size reduction of 2 30% over an
year or three generation period, whichever is‘| ?onger (up to a maximum of 100 years in the future),
the time period must include both the past anc‘i~ Rg?uture, and where the reduction or its causes may nc
have ceased OR may not be understood OR may not be reversible, based on (and specifying) any of
((ea)) t:?nder A1,

B. Geographic range in the form of either B1 (extent of occurrence) OR B2 (area of occupancy) OR both:

1. Extent of occurrence estimated to be less than 20,000 km?, and estimates indicating at least
two of a-c:

a. Severely fragmented or known to exist at no more than 10 focations.
b. Continuing decline, observed, inferred or projected, in any of the following:

(i) extent of occurrence
(i) area of occupancy
{iii) area, extent and/or quality of habitat
(iv) number of locations or subpopulations
{v) number of mature individuals.

¢. Extreme fluctuations in any of the following:

(i) extent of occurrence
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(il) area of occupancy
(iii) number of locations or subpopulations
(iv) number of mature individuals,

2. Area of occupancy estimated to be less than 2000 km?, and estimates indicating at least two of a-c:
a. Severely fragmented or known to exist at no more than 10 locations.
b. Continuing decline, observed, inferred or projected, in any of the following:

(i) extent of occurrence
(ii) area of occupancy
(iii) area, extent and/or quality of habitat
(iv) numher of locations or subpopulations
{v} number of mature individuals.

c. Extreme fluctuations in any of the following:

{i) extent of occurrence
(i) area of occupancy
{ili) number of locations or subpopulations
{iv) number of mature individuals.

C. Population size estimated to number fewer than 10,000 mature individuals and either:

1. An estimated continuing decline of at least 10% within 10 years or three generations, whichever is
longer, (up to a maximum of 100 years in the future) OR

2. A continuing decline, observed, projected, or inferred, in numbers of mature individuals AND at leas
one of the following (a-b):

(a) Population structure in the form of one of the following:
(i} no subpopulation estimated to contain more than 1000 mature individuals, OR
(i) all mature individuals are in one subpopulation. >

(b) Extreme fluctuations in number of mature individuals.
D. Population very sn:lall or restricted in the form of either of the following:
1. Population size estimated to number fewer than 1000 mature individuals.

2. Population with a very restricted area of occupancy (typically less than 20 km?) or number of location
{typically five or fewer) such that it is prone to the effects of human activities or
stochastic events within a very short time period in an uncertain future, and is thus capable
of becoming Critically Endangered or even Extinct in a very short time period.

E. Quantitative analysis showing the probability of extinction in the wild is at least 10% within 100 years.

Annex 1: Uncertainty

The Red List Criteria should be applied to a taxon based on the available evidence concerning its numbers,
trend and distribution. In cases where there are evident threats to a taxon through, for example, deterioration
of its only known habitat, a threatened listing may be justified, even though there may be little direct
information on the biclogical status of the taxon itself. In all these instances there are uncertainties associatec
with the available information and how it was obtained. These uncertainties may be categorized as natural
variability, semantic uncertainty and measurement error (Akgakaya et al. 2000). This section provides
guidance on how to recognize and deal with these uncertainties when using the criteria.

Natural variability results from the fact that species’ fife histories and the environments in which they live
change over time and space. The effect of this variation on the criteria is limited, because each parameter
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refers to a specific time or spatial scale. Semantic uncertainty arises from vagueness in the definition of terms
or lack of consistency in different assessors' usage of them. Despite attempls to make the definitions of the
terms used in the criteria exact, in some cases this is not possible without the loss of generality. Measuremen
error is often the largest source of uncenainty; ii arises fluin (e lack of piecisé information sbout the
parameters used in the criteria. This may be due to inaccuracies in estimating the values or a lack of
knowledge. Measurement error may be reduced or eliminated by acquiring additional data. For further details
see Akgakaya et al, (2000} and Burgman et al, (1999).

One of the simplest ways to represent uncertainty is to specify a best estimate and a range of plausible values
The best estimate itself might be a range, but in any case the best estimate should always be included in the
range of plausible values. When data are very uncertain, the range for 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 of a single expert, or the consensus opinion of a group of experts.
Whichever method is used should be stated and justified in the documentation.

When interpreting and using uncertain data, attitudes toward risk and uncertainty may play an important role.
Attitudes have two components. First, assessors need to consider whether they will include the full range of
plausible values in assessments, or whether they will exclude extreme values from consideration (known as
dispute tolerance). An assessor with a low dispute tolerance would include all values, thereby increasing the
uncertainty, whereas 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 tc
risk {(known as risk tolerance). A precautionary attitude will classify a taxon as threatened unless it is certain
that it is not threatened, whereas an evidentiary attitude will classify a taxon as threatened only when there is
strong evidence to support a threatened classification. Assessors should resist an evidentiary attitude and
adopt a precautionary but realistic attitude to uncertainty when applying the criteria, for example, by using
plausible lower bounds, rather than best estimates, in determining population size, especially if it is fluctualing
All attitudes should be explicitly documented.

An assessment using a point estimate (i.e. single numerical value) will lead to a single Red List Category.
However, when a plausible range for each parameter is used to evaluate the criteria, a range of 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 of plausible categories shoulc
be indicated in the documentation {see Annex 3).

Where data are so uncertain that any category is plausible, the category of 'Data Deficient' should be
assigned. However, it is important to recognize that this category indicates that the data are inadequate to
determine the degree of threat faced by a taxon, not necessarily that the taxon is poordy known or indeed not
threatened. Although Data Deficient is not a threatened category, it indicates a need to obtain more informatio
on a taxen to determine the appropriate fisting; moreover, it requires documentation with whatever available
information there is.

Annex 2: Citation of the IUCN Red List Categories and Criteria

In order to promote the use of a standard format for citing the Red List Categories and Criteria the following
forms of citation are recommended:

1). The Red List Category may be written out in full or abbreviated as follows (when translated into other
languages, the abbreviations should follow 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 for Critically Endangered, Endangered and Vulnerabie) there is a hierarchica
alphanumeric numbering system of criteria and subcriteria. These criteria and subcriteria {all three leveis) forn
an integral part of the Red List assessment and all those that result in the assignment of a threatened categor
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must be specified after the Category. Under the criteria A to C and D under Vulnerable, the first leve! of the
hierarchy is indicated by the use of numbers (1-4) and if more than one is met, they are separated by means ¢
the '+' symbol. The second level is indicated by the use of the lower-case alphahet characters (a-e) These an
listed without any punctuation. A third level of the hierarchy under Criteria B and C involves the use of lower
case roman numerals {i-v). These are placed in parentheses (with no space between the precedmg alphabet
character and start of the parenthesis) and separated by the use of commas if more than one is listed. Where
more than one criterion is met, they should be separated by semicolons. The following are examples of such
usage:

EX
CRA1cd
VU A2¢c+3c
EN B1ac(i,ii,iii}
ENAZc, D
VU D142
CR A2c+3c; Blabiii)
CRD
VU D2
EN B2ab(,ii,ii))
VU C2a(ii)
EN A1c, B1abliii), C2a(i)
EN B2b(iii)c(ii)
EN B1ab(i,ii,v)c(iii,iv)+2b(ic(ii,v)
VU B1abfiii)+2abii)
EN A2abc+3bc+4abce; B1bfiii,iv,v)c(iliii,iv)+2biii,iv,v)c(ii, iii,iv)

Annex 3: Documentation Requirements for Taxa Included on the IUCN Red List

The following is the minimum set of information, which should accompany every assessment submitted for
incorporation into the IUCN Red List of Threatened Species™:

¢ Scientific name including authority detalls
» English common name/s and any other widely used common names (specify the language of each
name supplied)
» Red List Category and Criteria
« Countries of occurrence {including country subdivisions for large nations, e.g. states within the USA,
and overseas territories, e.g. istands far from the mainland country)
s For marine species, the Fisheries Areas in which they occur should be recorded (see
bttp:/fwww .iucn.org/themes/ssc/sis/faomap.htm for the Fisheries Areas as delimited by FAO, the Food
and Agriculture Organization of the United Nations)
e Forinland water species, the names of the river systems, lakes, etc. to which they are confined
« A map showing the geographic distribution (extent of occurrence)
o A rationale for the listing (including any numerical data, inferences or uncertainty that relate to the
criteria and their thresholds)
» Current population trends (increasing, decreasing, stable or unknown)

» Habhitat preferences (using a madified version of the Global Land Cover Characterization (GLCC)

classification which is available electronically from hitp./fiwww.iucn.org/themes/sscisis/authority.htm or
on request from redlist@ssc-uk.org)
o Major threats (indicating past, current and future threats using a standard classification which is
available from the SSC web site or e-mail address as shown above)
» Conservation measures, (indicating both current and proposed measures using a standard classificatio
which is available from the SSC web site or e-mail address as shown above)
+ Information on any changes in the Red List status of the taxon, and why the status has changed
¢ Data sources {cited in full; including unpublished sources and personal communications)
e Name/s and contact details of the assessor/s

= Before inclusion on the [UCN Red List, all assessments will be evaluated by at least two members of ¢

Red List Authority. The Red List Authority is appointed by the Chair of the IUCN Species Survival
Commission and is usually a sub-group of a Specialist Group. The names of the evaluatoers will appea:

with each assessment.

In addition to the minimum documentation, the following information should also be supplied where
appropriate:
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¢ If a quantitative analysis is used for the assessment (i.e. Criterion E), the data, assumptions and
structural equations (e.g., in the case of a Population Viability Analysis) should be included as pan of
the documentation.
s For Extinct or Extinct in the Wild taxa, extra documentation is required indicating the eifeciive daie of
extinction, possible causes of the extinction and the details of surveys which have been conducted to
search for the taxon.
+ Fortaxa listed as Near Threatened, the rationale for listing should include a discussion of the criteria
that are nearly met or the reasons for highlighting the taxon (e.g., they are dependent on ongoing
conservation measures),
» For taxa listed as Data Deficient, the documentation should include what little information is available.

Assessments may be made using version 2.0 of the software package RAMAS® Red List {(Akgakaya and
Ferson 2001). This program assigns taxa to Red List Categories according to the rules of the {[UCN Red List
Criteria and has the advantage of being able to explicitly handle uncertainty in the data. The software capture:
most of the information required for the documentation above, but in some cases the information will be
reported differently. The following points should be noted:;

« 1f RAMAS® Red List is used to obtain a listing, this should be stated.
s Uncertain'values should be entered into the program as a best estimate and a plausible range, or as a

interval (see the RAMAS@ Red List manual or help files for further details).
« The setlings for attitude towards risk and uncertainty (i.e. dispute tolerance, risk tolerance and burden ¢
proof) are all pre-set at a mid-point. If any of these settings are changed this should be documented an
fully justified, especially if a less precautionary position is adopted.
o Depending on the uncertainties, the resulting classification can be a single category and/or a range of
plausible categories. In such instances, the following approach should be adopted (the program will
usually indicate this automatically in the Results window): -
¢ If the range of plausible categories extends across two or more of the threatened categories (e.¢
Critically Endangered to Vulnerable) and no preferred category is indicated, the precautionary approac
is to take the highest category shown, i.e. CR in the above example. In such cases, the range of
plausible categories should be documented under the rationale including a note that a precautionary
approach was followed in order to distinguish it from the situation in the next point. The following
notation has been suggested e.g, CR* (CR-VU). -
¢ If a range of plausible categories is given and a preferred category is indicated, the rationale
should indicate the range of plausible categories met e.g. EN (CR-VU).
= The program specifies the criteria that contributed to the listing {see Status window). However, when
data are uncertain, the listing criteria are approximate, and in some cases may not be determined at all
In such cases, the assessors shoutld use the Text results to determine or verify the criteria and sub-
criteria met. Listing criteria derived in this way must be clearly indicated in the rationale {refer to the

RAMAS® Red List Help menu for further guidance on this issue}.
« If the preferred category is indicated as Least Concemn, but the plausible range extends into the
threatened categories, a listing of 'Near Threatened' {NT) should be used. The criteria, which triggerec
the extension into the threatened range, should be recorded under the rationale.

s Any assessments made using this software must be submitted with the RAMAS® Red List input files
(i.e. the *RED files).

New global assessments or reassessments of taxa currently on the IUCN Red List, may be submitted t
the IVCN/SSC Red List Programme Officer for incorporation (subject to peer review) in a future editior
of the /UCN Red List of Threatened Species™ . Submissions from within the SSC network should
preferably be made using the Species Information Service {SIS) database. Other submissions may be

submitted electronically; these should preferably be as files produced using RAMAS® Red List or any ¢
the programs in Microsoft Office 87 (or earlier versions) e.g. Word, Excel or Access. Submissions
should be sent to;

IUCN/SSC Red List Programme, IWCN/SSC UK Office, 219¢ Huntingdon Road, Cambridge, CB3 0DL
United Kingdom. Fax: +44-(0)1223-277845; Email: redlist@ssc-uk.org.

For further clarification or information about the IUCN Red List Criteria, documentation requirements
{including the standards used) or submission of assessments, please contact the IUCN/SSC Red List
Programme Officer at the address shown above.
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Tcxonomy and biology

Arnica montana L. is divided into two subspecies; ssp. montana
grows in Scandinavia and Central Europe, while ssp. atianfica is
found in the south of France, Spain and Portugal. The geogrophi-
cal distribution of A, monfana in the Nordic countries is shown in
fig. 1. Arnica is commen in the western part of Denmark and in
the south-western part of Norway. It is aiso found in Southern
Sweden, where it is richest in Smdland, but due to loss of its habi-
tat it has declined during the last decades. Lithuania is on the
north-eastern border of the distribution in the Baltic region (Figure
2)

Ecotypic variation In Lithuania

In its main distribution area, Central and Western Europe, Amica
monfana is a species of meadows, pastures and heaths, mainly
in mountains. In Lithuania, on the north-eastern border of its distri-
butional range, the species evolved into a lowland forest eco-
type which occurs in light and dry pinewoods in the southern and
south-eastern parts of the country. The former, mountain-
meadow ecotype, occurs only in one location, occupying less
than 1 hectare of wet grasstand near Medininkai vilage in the
Vilnius district, This ecotype develops more vigorously compared
to the forest one. this ecotypic differentiation is not reported
: N from the central area of its distribution and may be attributed to
rinenst Amca i m Litvams an increased ecological adaptability of the species as a conse-
quence of its occurrence on the border of its distibutional range.
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Medicinal uses: historical and current

A. montana L. has been applied for centuries in folk medicine to freat
swelling, soreness and bruising. Active components in Arnica are ses-
quiterpene lactones, helenalin and dihydrohelenalin and their short esters
{Douglas et al., 2004). An estimated 50,000 kg of dried flowers are used
annually in Europe, This is equivalent to 250,000-300,000 kg of fresh flowers.
In addition, hundreds of kilos of dried roots are utilized each year [Lange,
1998). Arnica is mainly harvested from the wild. The main sources of Ar-
nica for medicinal use are the Balkan countries, Spain and Switzerland.
The demand for A. montana has remained consistently high in face of
continuing declines in availability in the wild.

PGR Forum
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and Conservafion Forum
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Promoting conservation: the SPIMED
project in Sweden, Lithuania and
Finland

Amica rmontana L is one out of eight target taxa of
the Nordic Genebank project "Spice and medicinal
plants in the Nordic and Baltic countries. Strategies for
conservation of genetic resources” [SPIMED), The pro-
ject makes initiatives and efforts to conserve medici-
nal- and aromatic plants in the Nordic and Baltic
countries, formulates conservation recommendations
and will be finalised this year. Cultivation fricls will be
recommended as means o avoid exploitation of vul-
nerable populations,

SPIMED included collecting. and characterisation of
accessions of the target species and collections of
plants with o broad diversity have been established.
Descriptors for the vegetative and generative plant
parts of the species have been developed and
tested. Collections of Arnica have been established
and compared in Sweden, Llithuania and Finland. The
characterization work was carried out at Svaldv in
Sweden, in Vilnius in Lithuania and at Mikkeli in Finland.

Threat: a problem of European scale

A. montana L. has greatly deciined Eurcpean-wide due to loss of habitats and over-harvesting. In the
Nordic region, changes in agriculture are major factors for the reduction. In Norway loss of habitat is
the main problem and A. montana is now on the Norwegian Red List with status DC (declining/care
demanding}. If the changes in agriculture persist, the distribution will be even more reduced (Asdal,
2005).

The species is regarded as critically endangered in Belgium, Bosnia, Croatia and Luxembourg: en-
dangered in Belarus and the Netherlands; vulnerable in Estonia, Germany, Latvia, Lithuania, Portugal
and Romaniag; and near threatened in Denmark and Norway (TRAFFIC Nebwork, 2005).

European countries should develop general guidelines for sustainable collection of indigenous me-
dicinal and aromatic plant species and promete their implementation (Lange. 1998). A. moniana is
an example of a threatened species for which specific guidelines for particular habitats and coun-
tries should be developed. Annual quotas of the amount of plant parts that may be harvested should
be established.
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Crop Wild Relalive Cass Siudy 2

Lupinus hispanicus Boiss. & Reut. in the Iberian Peninsula:

a crop wild relative traditionally harvested 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 fo the group of 12 Old World Lupinus species found in
the Mediterranean area. Due to their importance as nitrogen-fixing symbionts and their high protein
content, economically, there has always been a growing interest and demand for Jupins, L. hispani-
cus has been traditionaliy cultivated by farmers as sheep fodder and for soll improvement, In the last
10 years this plant has been included in breeding programmes of lupins as it is the closest wild relative

Toxonomy and biology

Family: Leguminosae

Scientific name: Lupinus hispanicus Boiss. &
Reut. P.E. Boissier & G.F. Reuter 1842
Diagnoses plantarum novarum hispanica-
rum.

Common names: altramuz, alberjon, tito-
nes, haba de lobec. haba de logario
(Spanish), favaca (Portuguese).

The genus Lupinus is commonly known as
bluebonnets in English, due to its attractive
flowers.

Biology: L. hispanicus is an annual auto-
gamous plant with hermaphrodite flowers
that bloom from April to August.

Ecogeographic features of Lupinus
hispanicus

Geographical distribution: Spain and Portugal.

L. hispanicus is endemic to the Ibetian Peninsula.
It is found in the Central and mid-Western regions
as show on the map.

Habitat: This species occurs on neutral and acidic
solls {pH 5-6.5) with a silty to sandy texture. [t
grows at altitudes between 600-14600 m,
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Threqts

Major threats to L. hispanicus are habitat alteration
and ioss. changes in agiicuiival praciices and ge-
netic pollution.

The natural populations of Lupinus hispanicus occur in
cereal fields, vineyards, clive crchards, road edges
and shrubby land. Many populations are now in se-
vere decline due to agricultural abandonment and
human intervention [urbanization, road widening,
etc). The photograph shows road widening in
Casavigja, Spain, which partially destroyed a L. his-
panicus population

Conservaﬁon

In situ

Haif of the known 174 L. hispanicus
populations are located in the
Natura Network of Sites of Commu-
nity Interest. Predictive distribution
models have been used to assess
the overall occurrence of L. hispani-
cus in protected areas (shown on
the left).

Ex situ
A large collection of L. hispanicus
seeds is maintained in European
and Australian national seed banks.
Gl5-based methodologies have
e ) i C : been used 1o detect biases in col-
o ot ving v rocas |55 | lections andi o igenty odaiiona
and predicfive models. collec_hon_sﬂe§ 10 cop’rur_e greater
genetic diversity for ex situ collec-

fions.

The role of L. hispanicus in agriculture and
sustainable development

e This crop wild relative was traditionally harvested by farmers for use as fodder. However, the high
proportion of toxic, bitter alkaloids found in this species has limited its wider use.

e Lupinus hispanicus as a crop for sustainable development: As this species has nitrogen-fixing nod-
ules on its roots, it assimilates nitrogren and fixes it in the soil, thereby reducing fertilizer require-
ments in subsequent crops. Thus, it has the potential to increase the efficiency of N use in arable
rotations and in mixed arable livestock systems.

* Breeding qualities of Lupinus hispanicus: the species has a high cil content in seeds, and both the
plant and its seeds have a 30-50% protein content. Lupinus hispanicus has a high tolerance to
many pests and diseases, requiring fewer insecticides and fungicides than other high-protein
crops such as soybean and peas. Other troifs include coid tolerance and adaptation to peoor
soils,

e Experimental cultivation of L. hispanicus began in 1988 using seeds from natural populations o
provide summer pastures for sheep and goats,

Literature cited
Castroviejo, S. et ql. 1999 Flora Iberica
Parra-GQuijano, M. et al. 2003 Assessing conservation of Lupinus spp. in Spain through GIS. Crop Wild Relative 1: 8-9.
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Crop Wiid Relolive Case Study 3

Linum dolomiticum Borb S
a strictly protected wild relative of cullivated fiax in Hungaiy

G. Vorosvary, L. Holly and L. Udvardy
Institute of Agrobotany, Hungary

Linum dolomiticum: a wild
relative of cultivated flax

The dolomite flax {{inum dolomiticum Borbas) is
a very rare, endemic, perennial flax species
restricted to some habitats on dolomite rocks in
Hungary. It is a relic species. the entire world
population of approximately 1000 plants is liv-
ing on a 10 ha area ()} about 32 km north-west
of Budapest, near Pilisszentivan, a strictly pro-
tected area. It was declared a protected spe-
ciesin 1951.

Biology

It is a dwarf shiub (chamaephyton] with
woody, branching stem ending in leaf rosettes.
The flowering stems are usually 10-15 cm. The
inflorescence has 2-6 vellow flowers. Sepals are
67 cm, namrowly lanceoclate acuminate. Petals
are 10-16 mm obovate or lanceolate. Capsules
are globose with 10 seeds. It is closely related
to Linum elegans Spruner ex Boiss, in the Balkan
Peninsula. It has a chromosome number of
2n=28. I is polinated by insects (entomo-
gamy), but sometimes it is auto-gamous. Seeds
are dispersed by animals {epizoochory).

Taxonomy

Sect. Sylinum Griseb. {inum flavum
group

Taxon: Linum dolomiticurm Borbds
(1897)

Forms: forma dolomiticum  with
petals 15-16 mm long and ovate
and forma parvifflorum Wagner
with petals 10-12 mm long and
lanceolate

Vernacular name: Dolomite flax
Natural habitat of Linum dolomiticum in the Buda Hills {English), Pilisi len {Hungarian)

** * **
PGR Forum * *
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Distnbution of Linum dolomificum in the Carpathion Basin

Distribution - - - ... .

An endemic and relic plant species of the Hun-
garian flora, it can be found only on one
location [Kisszénds) in the entire world, in close
proximity to the Buda Landscape Protection
Area. The world population is living on a 10
hectare size habitat which is strictly protected.

Ecology

The Budapest part of the Budo Landscape
Protection Area managed by Directorate of
the Danube-lpoly National Park s
characterized by the richness of plant
communities. The limestone and dolomite rock
grasslands, covered only with a thin layer of
ground, have the highest diversity, and are
home fo the most rare species. Endemic o the
Carpathian basin are Draba lasiocarpa Rochel
var. demissorurmn Borbds, FPhyteuma orbiculare
L.. Seseli leucospermum Waldst. et Kit., Dianfthus
plumarius L. ssp. regis-sfephani (Rapcs.) Baksay,
Centaurea sadleriona Janka, or Vincetoxicum
pannonicum [Borhidi] Holub. The latier can be
found only in the Villdnyi Mountains and here.
Facing north, on the cooler slopes grows
Sesleria sadleriana Janka.

Threais

The most important threats to L. dolomiticum
are disturbances and its small population size.
At present, its level of threat is assessed as low.

References

1 km

Locations of the existing populations of ¢, dolormiticum
in the Buda Hills

In situ conservation

First steps to protect this endemic flax species
were taken in 1934, This species is protected by
Law Ne LIll. of 1996 on Nature Conservation and
Act Ne 13/2001 of the Ministry of Environmental
Protection. In oddition it is listed in the Bern
Convention 1979, CORINE Biotopes and the
Habitats Directive (92/43/EEC) Appendix I. and
European Diploma 1995 [The Szénds Hills strictly
protected areq).

Ex situ conservation

Three seed samples from three populations are
conserved in the genebank colleclion at the
Institute for Agrobotany, Tapidszele (Hungary).

Dobolyi, K. (2002}: A Linum dolomificurm BorbGs monitorozdsa. [Monitoring of Linum dolomificum Borbds] — |. Magyar
Természetvédelmi Bioldgiai Konferencia, Sopron 2002, november 14-17.

Dobolyi, K. [2003}: Study of the population of the endemic Linum dolormiticum Borbds (Hungary). == IXth Congress of ihe
European Society for Evolutionary Biology. Leeds, UK, 18-24 August 2003.

Dobolyi, K. {2003): Phytosociclogical evaluation and multivariate analysis of the habitat of Linum dolomiticum Borbas

{Linaceae) |. — Studia bot. hung. 34: 111-120.
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al landrace wﬂhoui crop wild relatives?
M. Scholten', W. Podyma? and E. Beltencouri?

'University of Birmingham, UK, Ministry of Agriculture and Rural Devalopment, Poland, * Estagio Agrondmica Nacional — INIAP, Partugal
Photography M. Scheolten Map adapted from Preston ef al. 2002 New Atlas of the British and Irish Fiora

Avena strigosa: crop and crop
wild relative

Avena sfigosa, an annual cereal, is both a mi-

nor, neglected crop and a crop wild relative. It
o N is o diploid oat.

As a crop it was domesticated in southern

Europe, probably Spain and spread from there

over Eurcpe where it was cullivated before the

more productive hexaploid oat {Avena safiva)
made its entry.

A. stigoso does not form a seedbank, it re-
quires continuous reinfroduction. Hence, with-
out the crop, there will be no crop wild rela-
tives. This is curently the case in many Euro-

. pean countries where cultivation has ceased,
and thotching. The photograph above shows for example in a wide survey in Denmark, for-

one current use on the Quter Hebrides as feed

for Highlond caffle. On the Shefland Mands G vt twetout s0or | o Do s
the straw is stilt used to make chairs, 1t is usually

grown as a mixed stand ([with rye] to safeguard

a harvest in dry years. Traditionally it was stored

outside the farm in stacks (below),

A. sfngosa has been used in the past in Scot-
land both for human consumption, as fodder
for horses and cattle, and the siraw for furniture

The fate of not-native crop wild
relatives: the example of the UK

Plants associated with arable and horticultural
habitats have undergone the strongest decline
compared with plants in other habitats in the
UK. Many crop wild relatives associated with
former crops only occur as rare casuals nowa-
days.

The plight of these plants, many of which not
native to the UK, has recently been recognised
by UK conservalion authorities in the latest no-
tional Red Listing. “Archoeophytes”, that is,
not-native plants that have amrived in the UK
before 1500, have been included in the Na-
tional Red List 2005 and as a consequence will
be candidates for Biodiversity Action Plans.

PGR Forum

European Crop Wild Relative Diversity Assessment
and Conservation Forum
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Courrent distibution of Avena strigosa, cultivated and in the wild

Historical gecgraphical distnbution includes Austria, Belorussia, Bes- | ullivatio ' Py
gium, Corsica, Denmark, France, Finland, Germany., Hungary. [ TN o4
Lithuania, Luxemburg, Norway, Pertugal, Russia. Slovakia, Spain, T .
Sweden, Switzerland, and the United Kingdom. IL .- -
In Portugal its cullivation nowadays is restricted to small areas with C\-r—:?' o
light sandy soils. Curmrent cultivation in Lithuania comprises four lo- BRI
cations of small scale cuitivation. g ” AR

. T [
In the UK the remaining area of cultivation is mainly on the Quter e s
Hebrides. Several hundreds of hectares on Machair soils are -, e T .
rented by small-scale farmers or “crofters". Here crofters grow A. ) h ,_; 3 SRR e
strigosa rather than the hexaploid modern cultivars because the L. - \--"_'-‘._'“_-:"-‘ s
crop can stand up to high winds and give a yield on the very light AT L
manganese deficient soils. The traditional value of the crop is also -
a reason for some o adhere to this landrace. -l

Threa’t

On the short term crop cullivation s plagued
by geese eating the grain and spoiling the
feed. On the longer term the biggest threat for
A. sfrigosa on the Scottish Islands is cessation of
cultivation because of depopulation, an age-
ing crofters population and increased sheep
instead of catle farming.

Conservcﬁon

The Machair is one of the priorirty habitats for
conservation in the UK. However, at present,
Avena strigosa is not listed as a typical species
of the Habitat Action Plan for the Machair.
Several accessions of A. sfrgosa are conserved
in national and international gene banks,

Photograph showing the sandy seils of the Machair
on North Uist (Outer Hebrides). In the background
silaged fodder (hay and A. sfigosa mixed with rye).
Most, but not ali, crofters have abandoned the tra-
ditionaf stacking in favour of silage.

Distribution of Avena sirigosa in the UK

In turquoise: past occumences, before 1960, in
black: occumrences between 1989-1999, The
mainland present occumrences as rare casuals
as bird-feed spills. In red circles: areas of culti-
vation. In 2004 as a crop it was only present on
the Quter Hebrides, the Fair Isles, Sheflands is-
lands and in very few locations in Wales.

The role of Avena strigosa in

agricvlture and sustainable
development

e It is still a magjor feed on the Outer Hebrides
were it survived as a crop in marginal agricul-
fural circumstances due to its capability to
stand up to high winds, tolerate manganese
deficiency and very light soils.

» |t is also grown as a {fodder crop outside of
Europe in South America.

+ s introduction as a crop of the European Un-
ion Common Catalogue is being discussed at
present.

+ Aveng singosa has breeding qualities such as
a very high oil content [Podyma, 1994] and a
very long rooting system which makes it an
excellent fodder with soil erosion prevention
qualities.

Literature cited

Podyma, W. 1994 Wystepowanie golunku Aveno stigosa
Schreb. sensv loto oraz zmienosc cech morfologieznych |
biochemicznych w populacjach tego gatunku (Distibution
of Avena sirigosa Schreb. sensu falo and moerphologicat and
biochemical differentiotion within the genus) PhD, Radzikow,
Blonie. Poland.

Welbull, J. LLJohansen Bojensen, V. Rasomgvicius 2001
Avenao skigosa in Denmark and Lithuania. Plant Genetic Re-
sources Newsletter 131: 1-4
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The PGR Forum Crop Wild Relative Information System (CWRIS):
Information management for crop wild relatives
illustrated with case studies

S.P. Kell, M. Scholten, N. Maxted, . Moore, J. Idondo, A. Asdal, L. Frese, J. Labokas and Z. Stehno

Purpose of CWRIS

The PGR Forum Crop Wild Relative Information System (CWRIS) is an online information management
system specifically designed to facilitate CWR conservation and use. CWRIS has two main dimen-
sions: the CWR Catalogue for Europe and the Mediterranean, containing more than 23.000 species
and in excess of 243,000 distribution records, and the CWR descriptors for management of taxon
data, including detailed site and population data. Aiming to serve a diverse range of user communi-
ties, including conservationists, plant breeders, policy-makers and protected area monagers, great
care has been given to data standardisation. Several case studies have been developed by PGR
Forum participants 16 teést CWRIS and some snapshols are shown here to provide o sample of the
capabilities of CWRIS for management of conservation data.

Siruciure of the CWR descriptors

CWRIS Crop Wild Relative Information System The information is organised clong two
) dimensions: taxon information and site

Home Fage and popuvlation information. Site maps are
LGN Case Studies shown for both taxon {left) and site and
R =
Asparagus otfienglis opulation information (befow
- Taxon information Pop (betow).
Lsanooaie s rop Wild Relative Information System
. o Tt ik L

Tasgn eocaageyrapbag daly

Isxon nomenclature b Home Pacge

TA QR prape SO it e ion H - OWR Cage btylilra':‘

Lazpnrererences L Aspar acus ofticinalls

zanpye L Site and population information
Lazon yazaton .
CQther tavon otgerhaten
Buroyst or g o
Home e,
Taxonomy -
U ore . . e People Bt pleracton
tilisation: a defining Links —
. be . Search "Cre aterit e0n png pakistion
characteristic of crop wild Help oot earesee
. Congervaton megiures (xiphedto 1oant g pvuinony

relatives .

A defining attribute of a CWR is its utilisation. This can be direct, for example as wild salad, or indirect,
as potential breeding material for the target crop. The relationship of the CWR to the associated
crop is therefore an essential piece of information that is included in the CWRIS descriptors. The infor-
mation given under taxon utitisation is shown (below) for Beta vulgans subsp. monhmo {L.) Arcangeli,
wild or sea beet {Data: L. Frese).

Uses/Ethnabatany Gene source; disease resistance genes; food: leaf vegetable
Target crop Sugar beet ’
In breeding programmes

Degree of refationship to crop Primary gene poaol

=2

-
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Threa’r

Threats are documented at two levels

in CWRIS: for the taxon across its
whole distribution or for @ population Red st assessment Norway: Netional Red List. DC Declining, care demanding

of the taxon at a specific location.
The threats are categorised accor- Threats 3.2. harvesting: over-collecting, 1. habitat damage

ding fo the IUCN Threat Authority File. Red fist assessment Lithuara. Nationsi Red List (2003): vulnerable

Threats 1 1.5, habitet loss: sbandonment

The example of Arnica montana L. {above] has multiple entries for taxon threat: the data for Norway
provided by A. Asdal, for Lithuania by J. Labokas. For in situ conservation management of threat-
ened species it is crucial to know the local threats to a particular population. The species illustrating
this is the Westem European maritime endemic Asparagus offcinalis subsp. prostratus {Dumort) Corb.
Local threats to this species at a panicular site, Port Eynon, Wales, are shown in the box below
(Source: Rich et al. 2002}. The same IUCN threat standards are used here to classify the local threats,

Site location Part Eynon
Threat category 7.2 Natural disasters: Storms and floods and 10. 1 Human disturbance: Tourism

Threat reasan  Population may heve been reduced by collecting in the past.

Siie location information

The example (lop rght} Shows |Nemedarea  Nearest named place
three of the site locations in the )
Czech Republic. where the near- [Krkonode Upské jama

threatened Allium schoenoprasum Cosks iéma. 2. : cvah V-2). 60d hornim toskim vodondd
subsp. sibiicum (L .} Richter occurs.  krkonoge bt lome. Ziavrovy sve (ve &m. ¥-2), pod homim dskym vodopaden

In addition to location details, the Nk Jeserk o . o 44 (Podlesi) , PP Morgeniand
webpage with the overview of the
site localions gives the original source of the data: in

this case the Czech National Phytosociological [goif depth 5_10cm
Database, made available by 7. Stehno. In the
Site location table, for each location, habitat type,
vegetation types and soil information are - docu- Habitat type - JUCN 4.4
mented as shown [bottom right} for a site near
Cafiamares, Spain, one of a total of two locations
of the Spanish endemic Frodium paularense Fern. Gonz. & lzco. The fotal population of this endan-
gered species is 200 000 plants, divided over 5 populations. [Data by J. Iriondo)

pH 60-65

Population information

For every site location, the population should be documented for population size, population struc-
ture and dynamics, population management, etc. For some species this leve! of detail is available.
The population dynamics data shown below were part of the preparation of the UK Biodiversity Ac-
tion Plan for Asparagus officinalis subsp. prostratus [Dumaort) Corb., which is known to have 28 popu-
lations in the UK and a total popuiation size of only 1200 plants (Rich et al. 2002).

For a full insight into the capabilities of
CWRIS for management of CWR infor-
Trend unlikely to survive because of small population size mation, or to browse the CWR Cata-
logue for Europe and the Meditera-
nean, visif: hitp://www.parforum,org/

wris/ht

Survey first or sequence .. date 1996 several, 2001: 2 clumps

Site facation Darvis s Point

References:
Rich, 1.C.G., 1J. Bennallick, L. Cordrey, Q.O.N. Kay, A.J, Lockton and L.K. Rich [2002) Distribution and population sizes of Aspara-
gus prostratus Dumort., Wild asparogus in Britain, Watsonio. 24 |2): pp 183192

www.pgrforum.org




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 Protection

Food Stores: Using Protected Areas to Secure
Crop Genetic Diversity '

A research report by WWF, Equilibrium and the
University of Birmingham, UK

Written by Sue Stolton, Nigel Maxted, Brian Ford-Lloyd, Shelagh Keli,
and Nigel Dudley

Published August 2006, WWF — World Wide Fund for Nature

ISBN: 2-88085-272-2
Cover design: HMD, UK

Cover photographs: Top: Potaloes in Peru @ WWF-Canon / Uido Hirsch
Bottom: Wild rice (Oryza nivara) © WWF-Canon / Vin J. Toledo
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Complementary Conservation Strategies

N. Maxtéd, B.V. Ford-Lloyd and J.G. Hawkes*

* "The University of Birmingham, TEdgbaston,

Birmingham B15 2TT, UK.

2.1 Introduction

The challenge facing the world's biological 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. It is generally
agreed that a catastrophic loss of plant genetic diversity is occurring at this moment:
species, gene combinations and alleles 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 of the direct benefits to man that can arise from

its exploitation in new agricultural and horticultural crops, the development of medicinal



Selection of Target Taxa

~ N. Maxted and J.G. Hawkes*

W

The University of Birmingham, Edgbaston,

Birmingham B15 2TT, U.K.

3.1 Introduction

The activities of conservationists will always be limited by the financial, temporal
and technical resources available to them. Thereforz they must prioritise and select the
taxa they are to conserve. The implication of this, 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 ! and Luigi Guarino >

School of Bidlogical Sciences, The University of Birmingham, Edgbaston,

Birmingham B15 27T, UK.

International Plant Genetic Resources Institute, Sub-Saharan African Office, _

ILRAD, P.O. Box 30709, Nairobi, Kenya

4.1 Introduction

It is essential to understand the habitat preferences and geographical distribution
of the target species if a effective conservation strategy is to be developed. Key sources
of information on these is the passport data associated with existing herbarium and
germplasm collections. The passport data for a particular species might indicate that it

has been previously found only in mangrove swamps of southeast Asia. Clearly, these
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Technical and Political Factors

- Constraining Reserve Placements

J T Williams™

* International Network for Bamboo and Rattan, DRC, New

Delhi, India.

5.1 Introduction

There are a number of constraints to the effective placement of reserves for the in
situ conservation of wild species related to crops, and particularly for those sufficiently
related that they have foreseeable and potential use in the genetic enhancement of the
crop itself. These constraints are scientific, practiczl and political. Additionally, there

are few operational blueprints for fully comprehensive systems of genetic conservation



Plant Population Genetics

M.J. Lawrence & D. F. Marshall

Wolfson Laboratory for Plant Molecular Biology, School of Biological Sciences,

The University of Birmingham, Edgbaston, Birmingham B15 2TT, U.K.

6.1 Introduction

Over the last decade, there has been an exponential growth in interest
and investigation of the problem of how best 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), Ellstrand and Elam (1983) 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 this literature is concerned with the



Plant Population Ecology

M. Gillman *

* Ecblogy and Conservation Research Group, Department of Biclogy,

The Open University, Walton Hall, Milton Keynes MK7 6AA, U.K.

7.1 Introduction

Identification of an endangered species is not a trivial task. Information on some
species is so limited that it is impossible to tell if they are threatened: indeed, it is likely
that there are many species, particularly in the tropics, whose existence will never be
known. However, there are detailed data available for many species which allows rare and

possibly endangered species to be identified. This is particularly true in Britain and parts



Reserve Design

J.G. Hawkes ', N. Maxted ' and D. Zohary ?

1. The University of Birmingham, Edgbaston, Birmingham B15 2TT, UK.

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 ef al., 1982; Margules and Nicholls, 1988; Shafer, 1990; Spellerberg, 1991a;
Cox, 1993; Primack, 1993, 1995; Given, 1994; Meffe and Carroll, 1994). Most of it,
however, deals with the conservation of habitats for endangered wild animal species, and

particularly for mammals and birds at or near the top of the food chain (Shafer, 1990).



Management And Monitoring

N. Maxted ' L. Guarino 2 and M.E. Dulloo 2

School of Biological Sciences, The University of Birmingham, Edgbaston,

Birmingham B15 2TT, UK.

International Plant Genetic Resources Institute, Regional Office for

Sub-Saharan Africa, c/o ICRAF, P.O. Box 30677, Nairobi, Kenya.

National Parks and Conservation Service, Ministry of Agriculture and

Natural Resources, Réduit, Mauritius.

9.1 Introduction
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Locally-Based Crop Plant

- - Conservation

C.O. Qualsét, A.B. Damania, A.C.A. Zanatta, and

S.B. Brush *

University of California, Davis, California, 95616 USA

10.1 Introduction

Conservation of cultivated plants or domesticated animals follows the
same principles and concepts for naturally occurring 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 natural 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 B15 2TT, UK.

11.1 Introduction

It is widely accepted that the management of genetic resources which are
conserved ex situ will involve firstly the location and collection of the plant material and
then its effective conservation, usually in some form of long term storage. Once actively
conserved, the germplasm may be characterised, evaluated and may be regenerated as part

of a routine management programme. If it is agreed that the major reason for conserving
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Estimation of Genetic Diversity

H.J. Newbury and B.V. Ford-Lloyd™*

* The University of Birmingham, Edgbaston,

Birmingham B15 27T, U.K.

12.1 Introduction

Plant conservation means different things to different peoplc; To some 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 of the range of genetic diversity present within a plant taxon, so that we are
actually considering the maintenance of a gene pool and the conservation of alleles. This

may appear a facile 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' and David Boshier”

Department of Forestry, Australian National University, Canberra, ACT 0200,

Australia

Oxford Forestry Institute, Department of Plant Sciences, University of Oxford,

Oxford OX1 3RB, UK

13.1 Introduction
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Integrating Plant and Insect

Conservation

V. Kessing and S.B. Wratten®

* Department of Entomology and Animal Ecology, Lincoln

University, P.O. Box 84, Lincoln, New Zealand.

14.1 Insects, reserves and restoration: diminishing ‘natural’

habitats

Since the 1500s 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 |, M. Feldman  and A. Horovitz >

! Tel-Aviv University, Tel-Aviv, Israel.

The Weizmann Institute of Science, Jerusalem, Israel.

The Hebrew University of Jerusalem, Jerusalem, Israel.
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Case Study 2:

In Situ Conservation of Genetic Diversity

in Turkey

A. Ertug FIRAT and A. TAN *

* Aegean Agricultural Research Institute, P.O. Box 9, Menemen, Izmir 35661 Turkey

16.1 Introduction
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Case Study 3:

Genetic Conservation: A Role for

Rice Farmers

M.R. Bellon, J.-L. Pham", and M.T. Jackson*

* International Rice Research Institute, Los Bafios, Philippines

17.1 Introduction

" ORSTOM, Institut frangais 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 of the 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 Situ Conservation of

Wild Rel—ati-ves of Cultivated Plants

N. Lunyova & T. Ulyanova*

* The Herbarium, N.1. Vavilov All Russia Scientific
Research Institute of Plant Genetic Resources, 44,
Bolshaya Morskaya, St. Petersburg, 190000,

Russia.

At the present time, taxonomists, historians, and botanists tend to regard Central
Asia and Kazakhstan as one cohesive region from the points of view of natural history and
economy, and thus they refer to the Kazakhstan-Central Asian Region, one of the largest
natural regions in the world (Tikhonov and Gerasimova, 1990). Unique ancient relict

plants, endemic species, and even fragments of ancient landscapes are represented in
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Plant Conservation In Situ for Disease

- Resistance

A. Dinoor & N. Eshed*

* The Hebrew University Of Jerusalem, Revhovot,

Israel.

21.1 Introduction

In situ conservation of germplasm resources for disease resistance is a well
appreciated need for wild germplasm 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 of resistance genes and resistance

mechanisms is found in wild plants and land races (e.g. Frankel and Bennett, 1970;
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A Practical Model for In Situ Genetic

Conservation

N. Maxted ', J.G. Hawkes ', B.V. Ford-Lloyd

and J.T. Williams 2

1. The University of Birmingham, Edgbaston, Birmingham B15 2TT, UK.

2. International Network for Bamboo and Rattan, DRC, New Delhi, India.

22.1 Introduction

Having discussed specific aspects of genetic reserve and on-farm conservation
and provided Case Studies written by those actively engaged in conserving genetic

diversity in situ, we would like to draw some overall conclusions concerning the practical
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Towards the Future

G. Hawtin and T. Hodgkin*

* International Plant Genetic Resources Institute, Via delle
- Sette Chiese 142, Rome, Italy.

Introduction

There is growing awareness of the importance of /n 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 primary 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 become 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. INTRODUCTION

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 relatives (CWR) are identified as a
critical component of plant biodiversity required for wealth creation, food security
and environmental sustainability in the 21% 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 of 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 protected areas they currently occur in.
Then investigate how the protected area management 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 species 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 among 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 arca 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 communities. So how would a
protected area manager find which CWR species arz 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 considered 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 Brian Ford-Lloyd *
School of Biosciences, University of Birmingham, Birmingham, UK

1. Establishing the Context for CWR Conservation and Use

Crop wild relatives (CWR) are those species closely 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% century. While traditionally, plant genetic resource
conservation has focused almost explicitly on cultivated 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 annually grow cultivated corn near its
wild relatives to facilitate introgression between the CWR 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 of the
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 some 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 all 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 of the 21st century ...genetic
erosion and narrowing of the genetic basis of many 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 of the loss of genetic diversity from within species. It
must, however, always be faster than the loss of specics, because there will be some genetic
erosion (loss of genetic diversity) from the species that 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 variation to varying degrees and between 25-
35% of plant genetic diversity will be lost between the ratification of the CBD and the 2010
target date (Maxted ef al., 1997). Loss of any genetic diversity means that plants may not be
able to adapt to changing conditions quite so readily in the 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 1 26/01/2007



Towards a global strategy for conservation and use of
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1. The global and local importance of CWR

Definition of CWR

A strong statement on why CWRs are important and for whom.
Give one or more striking examples?

Consequences 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 CWR

- Correct taxonomic identification and synonymy (refer to
country Standard Floras); need for cooperation with national
taxonomic institutions

- Ecogeographical information - bcth desk-studies and field

- Conservation status - including Red Listing, National Red Lists
and Books

Threats to CWRs in nature (habitat loss, fragmentation,
simplification, and consequent genetic erosion), in Protected
Areas, gene banks, etc

Presence of CWRs in Protected Areas when known (status,
number and size of populations and 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: Include CWR in national reporting system for the CBD? 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 CBD/ GSPC,

Inventory - national/global

Establishing national priority lists, crop priority lists

Acquisition of base-line data

Information management systems e.g. apply existing systems (PG
forum, GEF Wild Reiatives)



National approach “for Crop;Wild: Relatives Red Listing: is' it as
difficult as'we.think?

Magos Brehm, J."2, M. Mitchell’, N. Maxted', B. Ford-Lloyd" and M.
A. Martins-Lougéoz'3

2TT United Kingdom.

2 Museu Nacional de Histéria Natural, Jardim Botanico. K. Escola Politécnica 58,
1250-102 Lisboa, Portugal.

% Dept. Biologia Vegetal, Faculdade de Ciéncias, Universidade de Lisboa. Campo
Grande C2. Piso 4, 1749-016 Lisboa, Portugal.

Crop Wild Relatives (CWR) have been identified as an important group of plant
genetic resources_for the 21% century. They mclude those species that are .

taxonomically related to socig-economic important crops to which they may
contribute genes via traditional breeding and biotechnology. Their conservation
and sustainable use is important for increasing crop production as well as for the
maintenance of environmental stability.

However, this group of taxa is larger than had previously been appreciated. The

European crop wild relative catalogue contains 23,818 species. which is 77% of -

the Euro-Mediterranean flora This means that with limited conservation

resources it is_necessary to prioritise taxa for immediste conservation action. .

One means of objectively establishing priorities is conservation or threat siatus.

According to the Articles 6a and 7a of the Convention on Biological Diversity

(1992), each ratlfylng country has the obligation to “identify the important

biological diversity components® and to “develop national strategies, plans or

programmes for the conservation and their sustainable use”. Moreover, Target 2
of the Global Plant Conservation Strategy states that “a preliminary assessment

of the conservation status of all known plant species, at national, regional and

international levels” should be undertaken.

Threat assessment may be carried out in many different ways but in order for_‘,-" '
such assessment to be comparable it is preferable to gmg!og a standardlsed .

system and the IUCN Red List categories are commonly applied. Using the IUCN

regional categories and criteria to assess CWR taxa at a natlonal level prowdes a

stages involved in IUCN Red Listing a countries’ crop wild relatives are
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Conservation and sustainable use of crop wild relatives

Vernon Heywood®, Alejandro Casas”, Brian Ford-Lloyd®, Shelagh Kell’, Nigel
Maxted"

* Centre for Plant Diversity and Systematics, School of Biolagical Sciences, The Unversity of Reading, Reading RG6 645 UK
b UNAM Centro de Investigaciones en Ecosistemas, Antigua Carretera a Pdtrcuare No. 8701, Col. Ex-Hacienda de San José de
La Huerta,C.P. 58190 Morelia Michoacdn, Mexico
¢ School of Biosciences, University of Birmingham, Edgbaston, Birmmgham, BI15 2TT, UK

Abstract

Conservation of crop wild relatives (CWR) is a complex interdisciplinary process that is being
addressed by various national and international initiatives, including the IUCN SSC Crop Wild
Relative Specialist Group, two GEF projects (*In situ Conservation of Crop Wild Relatives through
Enhanced 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 Forum)’ and the Evropean ‘I/n Situ and On Farm Network’. In tackling this topic
effectively, the key issues are: (1) the definition of what constitutes a crop wild relative. (2) the need
for a global clearing house and regional and national information systems; not only is an inventory of
CWR needed for most countries and a global estimate of the numbers involved but the information that
is available needs to be more easily 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 other regions and countries? (3) how to integrate the conservation of CWR into existing
national, regional and international PGR programmes, including the integration of CWR data structures
and information 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 rational means of selection for
priority species has to be applied. 5) assessment of the threa:. facing CWR and the effectiveness of in
situ and ex situ conservation actions and evaluation of their cost-effectiveness; the conservation options
for CWR range from detailed sampling and genetic conservation in special reserves to community
management inside or outside protected areas; the effectiveness of these options and the costs involved
are require much further study. (6) Promoting the use of CWR through in sifu characterization of
potentially important adaptive traits based on defining ecogengraphic species envelopes and matching
diversity to exploitation needs. (7) developing and enhancing national capacity, especially as the skills
required for CWR conservation are different to those associated with gene bank based conservation;
few countries have developed an integrated approach to CWE conservation and capacity is inadequate
in many, (8) Raising awareness of the importance of crop wild relatives in agricultural development;
this is necessary at local, national and internaticnal levels boh for the scientific and lay communities.
(9) Policy development and legal framework; this involves a range of compiex issues including access,
IPR and benefit sharing. Also areas of further research are highlighted. The above issues are illustrated
by work on columnar cacti in Central Mexico, where wild, sylvicultural managed and cultivated
populations coexist, and by European and Mediterranean crop relatives.

1. Introduction

From the beginnings of agriculture, when the first crops originated, natural crossing
between wild species and the crops occurred and subsequently farmers 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 modern plant breeding and the
need for their conservation, both in nature (in situ) and off site in genebanks and
botanic gardens (ex siru), dates back to the beginnings of the 20" century, notably
with the work of Vavilov, and later Harlan, de Wet, Frankel and Hawkes.



Ecogeographic surveys
N. Maxted', M.W. van Slageren® and J.R. Rihan’

School of Biological Sciences, University of Birmingham, Edgbaston, Birmingham
B15 2TT, UK.

2 Genetic Resources Unit, ICARDA, P.O. Box 5466, Aleppo, Syria.

Department of Biology, Biomedical Sciences Building, University of Southampton,
Southampton, SO9 3TU, U.K.

1. Introduction

Plant collectors are like detectives: they gather and analyse clues in order to trace plants
of interest. The locations inhabited by each plant species will be defined by a differing sets of
environmental and geographical constraints. The ecogeographic passport data associated with
herbarium specimens and germplasm accessions can be used to decide what these 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 above 2000 metres in South West Asia, then
locations occurring within these 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 the most efficient use mus: be made of them. The efficiency of
germplasm acquisition can be enhanced by planning accurately directed collection missions
which maximise the genetic diversity sampled. In this context the phrase "accurately directed"”
means that each collecting mission has a clearly defined set of target taxa, target areas and
target habitats. This is particularly pertinent for wild species. For crop material, the collection
activity may simply involve visiting know breeding institutes and requesting specific
accessions or breeders lines, while for wild species much time can be wasted if the habitat
preferences or geographical distribution of the targeted species are not known prior to the start
of the collecting mission. One way of clearly defining the mission targets is to undertake an
ecogeographic study or survey prior to mission commencement.

IBPGR (1985) summarises the three major components of ecogeographic
investigations as the study of:

! distributions of particular species in particular regions and ecosystems;
! patterns of infra-specific diversity; and



The use of ecogeography and genetic diversity as a guide
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Gap Analysis: a tool for effective genetic conservation assessment of agrobiodiversity
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Abstract

Introduction

Major goals of plant genetic resource conservation are to rnaximise the proportion of
the gene pool of the target taxon which is conserved, whether in situ or ex situ in a
complementary manner and to make it available for potential or actual utilisation.
Historically, the goal as stated by Marshall and Brown (1975) is t> conserve “95% of all the
alleles at a random locus occurring in the target population with a frequency greater than
0.05”. Lawrence et al. (1995) made theoretical calculations to suggest that this could be
achieved for any one species by sampling just 172 plants. The important question is
therefore whether either or both can be shown to have been achieved for any crop species.
The latter would appear at first sight to be simple to achieve, but it will not necessarily fully
address conservation needs. The reasons for this are twofold. Effective conservation of any
one population of plants in situ is governed by population genetic parameters which dictate
the minimum viable population that can be conserved, regardless of the total number of
alleles that the species possesses. The other reason is only tecoming clearer with the
development of knowledge on genomics and gene networks; it may be necessary to conserve
genotypes as much as possible rather than individual alleles so that important combinations
of genes (including those which are regulatory) are conserved. How much effort will it take
in the future to reconstruct ‘adaptive gene complexes’ if they have been lost in nature?

Notwithstanding these arguments, if world ex siru holdings for major crops (FAO,
1998} are considered then it would seem likely that the Marshall and Brown criterion may
have been met for wheat with 800,000 accessions held ex siru, but how likely is it that it has
been met for other crops? Even for the other major crops, such as barley, rice, maize and
beans do we know that the accessions sampled adequately represent the taxon’s
ecogeographic range or adaptive amplitude, let alone its genetic diversity? The only way to
answer this question would be to genetically analyse representative samples of a target taxon
gene pool and estimate allele frequencies in many populations. In practice this has not been
systematically undertaken for any crop and it is unlikely to be done without substantial
financial resources. But this does not negate the need to underiake some form of routine
assessment of conservation status when formulating conservation priorities. If the assessment
indicates that one particular species is thought to be effectively conserved and a second
species is less effectively conserved, then conservation priority will be given to the second
species. If the assessment of current conservation status indicates gaps in conserved
materials, whether in situ or ex situ, then further conservation action is likely to be required.



Genetic Erosion and Genetic Pollution
Of Crop Wild Relatives

Nigel Maxted ' and Luigi Guarino 2

School of Biosciences, Univetsity of Birmingham, Birmingham, UK

Secretariat of the Pacific Community, Suva, Fiji

1. Introduction

The Convention on Biological Diversity, the [nternational 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 from erosion and
extinction was specifically recognised by the Conference of the Parties (COP) to the CBD in
their 2010 Biodiversity Target (www.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-eccnomic 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* 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 of 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 of the 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 Report on the State of the World’s Plant
Genetic Resources (FAQ, 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) can also have important consequences.
Genetic erosion may thus be defined as a permanent reduction in richness or evenness of
common local alleles or the loss of combination of alleles over time in # 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 detrimental to the
short-term viability of individuals and populations, the evolutionary potential of populations
and species, and the direct use of genetic resources (Brown ef al, 1997). Change is, however,
universal and natural, and there is therefore a need to clistinguish anthropogenic changes that
are to the detriment of populations from normal background levels of change.
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Abstract

Before conservationists embark on 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 of the 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 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 literature, passport data on herbarium specimens, databases
and taxonomic experts. The information generated during 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 of people” (IPGRI, 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. Marshall 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

l

Conservation
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Abstract

Introduction

The Convention on Biological Diversity (swwww.biodiv.org), the International
Treaty on Plant Genetic Resources for Food and Agriculture {(www.fac.org) and the
Global Plant Conservation  Strategy (www.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 of the world's threatened species
conserved in situ; 60 per cent of threatened plant species in accessible ex situ
collections...and 10 per cent of them included in recovery and restoration
programmes’ and ‘70 per cent of the genetic diversity of crops and other major socio-
economically valuable plant species conserved”. If these targets are considered in
conjunction with the first UN  Millennium  Development  Goals
(www.un.org/millenniumgoals/) of eradicating extreme poverty and hunger, then the
conservation and sustainable utlisation of plant genztic resources will have a key role.
Plant genetic resources being that: “genetic material of plants which is of value as a
resource for the present and future generations of people” (IPGRI, 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 their 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 such they are a critical group vital for
wealth creation, food security and environmental sustainability in the 21% 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 VI1/26),
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Abstract

Before conservationists embark on 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, such as the threat of genetic erosion and
the potential economic value of the taxon. Once a taxon has been chosen for conservation,
conservationists must develop an understanding of the 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 literature, passport data on herbarium
specimens, taxonomic experts, and databases.
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Diskussionspunkte Bailahuen 05 01 2007

A) Ergebnis aus Projekt der M.-Hermsen-Stiftung:

Registrierung der Standorte
Katalogisierung der Restvorkommen
Handelsketten aufgezeigt

Markt untersucht

o000

B) Weitere Vorarbeiten fiir Empfehlungen zum $chutz natiirlicher 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) Dauerbeobachtungsflaichen (Kooperation mit CONAF)
8) Zeitreihe Qualitat, Variabilitat
9) Mitwirkung der Bevélkerung (sozio-6konomischer Aspekt)
10)Schutzzonenkonzept (in-situ-Schutz)
11)Training der Sammiler
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 Divefsity
Assessment and Conservation Forum

Welcome to the PGR Forum CD-ROM

The PGR Forum CD-ROM

The production of this CD-ROM has been made possible through funding from the
European Community Fifth Framework Programme for Energy, Environment and
Sustainable Development. The PGR Forum CD-ROM has been created to widely
distribute and publicise the products of PGR Forum (European Crop Wild Relative
Diversity Assessment and Conservation Forum).

The CD contains copies of:

* CWI;&%:SThe PGR Forum Crop Wild Relative Information System, version October

® The PGR Forum Crop Wild Relative Catalogue for Europe and the Mediterranean
e Crop wild refalive Issues 1 to 5, the PGR Forum newsletter
- -® The-PGR Forum web site and online publicalions

Information about the PGR Forum project can be found on the web pages on this CD.
Follow the links from the menu on the left.

Crop wild relative and other online publications can b accessed via the link ‘Publications’.

For an introduction to CWRIS and the PGR Forum CWR Catalogue for Europe and the
Mediterranean click here, .

For direct access to CWRIS and the PGR Forum Crop Wild Relative Catalogue for Europe
and the Mediterranean follow the link 'CWRIS'.

Please note that access to and use of the information contained in CWRIS is strictly
subject to the terms and conditions set out in the Legal Notice and Licence Agreement,

An online version of the PGR Farum web site can be viewed at: hitp:/Awww.pgrforum.org
For online access to CWRIS go fo: http://ewris.ecpgr.org

The online versions of CWRIS and the CWR Catalogue for Europe and the Mediterranean
are subject to change over lime. The copies published on this CD-ROM should therefore
be viewed as snapshots of a system that is subject to ongoing development and updating.

System requirements .

This CD-ROM software runs under Windows ME, 2000, or XP, It needs ¢. 500 MB when
installed on the hard disk. Minimum memory: 128 MB. Recommended minimum memory:
512 MB.

This CD-ROM does not require a connection to the internet, but if your computer is
connected to the internet, you will be able to access additional resources, from links within
CWRIS and the PGR Forum web site.

Users may find that CWRIS runs slowly when accessed directly from the CD. To improve
speed of use, users may wish to copy the contents of the CD onlo their computer's 'C:'
drive.

Legal notice

This CD-ROM is subject to copyright. It has been made freely available with funding from
the European Community Fifth Framework Programme for Energy, Environment and
Sustainable Development. It is an offence to reproduce, edit or sell the contents of this
CD-ROM, or the CD-ROM itself.

Copyright

Copyright @ University of Birmingham 2005. All rights reserved. The University of
Birmingham has created and produced this CD-ROM on behalf of the European Crop Wild
Relative Diversity Assessment and Conservation Forum {PGR Forum).

Citation
Mlgore. J.D. and $.P. Kell (Editors) 2005. PGR Forum CD-ROM. University of Birmingham,
UK.

Acknowledgement
The content of this CO-ROM is the resuit of collaborative efforts by all participants in the

http://cd.pgrforum.org:82/
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PGR Forum project. A full list of names of PGR Forum participants can be found on the
participants page.

Back to top
PGR Forum Home
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European Crop Wild Relative Diversity Assessment and
Conservation Forum

Publications

This page contains all available issues of Crop wildf refative (the PGR Forum newsletter), case study handouts,
workshop reports, poster presentations and other public documents.

The PGR Forum Crop Wild Relative Catalogue for Europe and the Mediterranean is available via the Crop Wild Relative
Information System (CWRIS)

The PGR Forum CD ROM containing CWRIS and the contents of the public pages of this web site has been published
and circulated with tssue 5 of Crop wild refative.

Workshop presentations and other work package documerits are posted in the password protected project intranet.

Delegates at the First Intemational Conference on Crop Wid Relative Conservation and Use can view oral presentations
by clicking here {password protected).

LINKS

Newsletters | PGR Forum case study handouts | Workshop reports | Project documents | PGR Forum goster
presentations | Research projects

First International Conference on Crop Wil

Posler presentalions

d Relativi: Conservation and Use: Programme | Book of abstracts |

NEWSLETTERS

Crop wild relative

Crop wild relative ! Crop wild relative

—————
Crop wild refative

Crop wild relative
Issue 5

Issue 1 Issue 2 lssue 3 Issue 4
PDF (1. MB) PDF {1.8 MB PDF (3,2 MB)} PDF (1.3.MB)

PDF. (640 KB)

= =z.~’ﬁ

—

R
e

e T

i
;

l Crop wild refative; Guidelines for Contributors

J PDF (230 KB)

[ WORD (1.1 MB)

PGR FORUM CASE STUDY HANDOUTS

gfr:gastudy 1: Case study 2: Lupinus | Case study 3: Linum | Case study 4:Avena gﬁ;fst"dy 5
PDF (309 KB} POF (274 KB) POF {275 KB) PDF (56 K8 p 4
DF {340 KB)
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WORKSHOP REPORTS

1. Report of Workshop 1: European crop wild relative | PDE (2.7 MB) WORD (3.4 MB} rEﬁD,IEmZI_ii('LJ_
assessment K8)
WORD Zip
L {£.3 MB)
2. Summary report of Workshop 2: Threat and PDF 161 KB
Conservation Assessment
3. Report of Workshop 3: In Sitv Dala Management PDE_{500.KB)
Methodologies
4, Report of Workshop 4: Population Management PDF (656 KB)
Methodologies
5. Summary report of Workshop 5: Genetic Erosion PDF (35 KB)
and Pollution Assessment Methodologies
PROJECT DOCUMENTS
1. Description of Work FDF.{1.3 MB) WORD (631.KB) ESF ZIP {520
B)
WORD ZIP
{88 KB)

PGR FORUM POSTER PRESENTATIONS

1. Kell, 5.P., N. Maxied and B.V. Ford-Lloyd 2004.
Conservation of the threatened wild relatives of
socio-economically important plants in Europe. 1.1
MB Poster presented at the Royal Society Scientific
Discussion Meeting, Beyond extinction rates
monitoring wild nature for the 2010 target, 19-20 July
2004, London, UK and Flanta Europa: 4th European
Conference on the Conservation of Wild Plants, 17-
20 September 2004, Valencia, Spain.

Abstract PDF (341
B

B)
Pagster PDF (1.5 MB)

2. Jury, S.L, S.P. Kell, H, Knipffer, N. Maxted, and
B.V. Ford-Lloyd 2004. PGR Forum, Euro+Med
PlantBase and Mansfeld's Database: serving the
crop wild relative user community. Poster presented
at the 11th OPTIMA Meeting, 5-11 September 2004,
Belgrade, Serbia and Montenegro.

A
KB}
Foster PDF {2 6 MB)

3. Kell, $.P,, N. Maxted, B.V. Ford-Lioyd, C. Hilton-
Taylor, C. Pollock and W. Strahm 2004. Crop wild
relatives: a vital resource for a sustainable future.
Paster presentation given at the 3rd IUCN World
Conservation Congress, Bangkok, Thailand,
November 2004

Poster PDF (1.8 MB)

4, Kell, 5.P., N. Maxted and B.V. Ford-Lloyd 2005.
Crop wild relatives: a vital resource for a sustainable
future. Poster presentation given at the Conservation
and Sustainable Use of Dry Land Agrobiodiversity
Conference, Aleppo, Syria, April 2005

Poster PDF (509
KB}

First international Conference on Crop Wild
Ralative Conservation and Use

Programme (PDF
587 KB)

Book of abstracts
(PDF 772 KB)

First International Conference on Crop Wild Reiative Conservation and Use

POSTER PRESENTATIONS

PGR Forum Case Studies

Amica montana L. In Northern Europe

Ecotypic exploration and characterization trials to promote conservation of

Asdal, A, J. Labokas, K.
Olsson, t. RaduSiene and
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(304 KB)
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Working Group on Medicinal and Aromatic Plants

I. RESULTS

a. Comparison of workplan (milestones) versus obtained

Workplan (milestcnes)

Which results have been

Which aims/goals have

Completeness

obtained not been (fully) reached? ratio
()
The 2" MAP WG meeting
t. MAP WG Meetings has been organized in
2™ in 2004 Strumica (16-18 December
3%in 2007 2004), Macedonia, review of Report not ready,
the work done within each of expected at the end of S0 %
the member countries, work 2006
plan (2005-2007) has been
.recommended
5 categories of descriptors
2. Development of descriptors | (Passport - accession
for in situ and ex situ descriptors + collecting
conservation for 10 model descriptors; Management; Management descriptors
species (Achillea millefolium | Environment and Site, have not been elaborated. 90 %
agg., Artemisia absinthium, Characterization and Refining of descriptor
Carum carvi, Gentiana luteq, | Evaluation) have been lists is expected to be
Hypericum perforatum, Melissa | identified, 4 categories achieved by the end of
officinalis, Mentha spp., elaborated, harmonized end 2006
Origanum vulgare, Salvia used in surveying MAP
aofficinalis, Thymus spp.) distribution on the national
(2004 — 2006) levels of member countries
as well as in characterization
fevaluation of genetic
resources
3. Monitoring (surveying) in situ | Made in 2005 and ongoing
and collecting of seed material | activity in 2006; Specimens -
(2004 — 2008) provided to the MAP 100 %
genebank collections
4. Ex situ conservation and
regeneration of autochthonous Made in 2005 and ongoing
MAP accessions in the member activity in 2006 - 100 %%
countries (2005 ~ 2008)
5. Submission of collaborative
project proposal (RESGEN 06) Planned for submission in Proposal not applied in
(2005 or 2006) 2006 2003 -
MAP conservation strategies ]
6. Update and proactive Ongoing activity on the Upgrading of information
management of the relational Natonal level (Slovenia) (database) system presentl
database by WG Chair 2006 - 2005, 20086, coordinated by | limited to one country,
2008 Chair of the WG external funds needed for 20 %

international database




b. Contribution te the four ECP/GR priorities for Phase VII

1. Characterization/evaluation (including modemn techinologies)
Due to the lack of biological knowledge on characterization and evaluation of MAP species, descriptor lists,
based on current professional and scientific findings, have been developed for 10 model MAP species (Achillea
millefolium agg., Artemisia absinthium, Carum carvi, Gentiana lutea, Hypericum perforatum, Melissa
officinalis, Mentha spp., Origanum vulgare, Salvia officinalis, Thymus spp.).

In member countries MAP accessions are successively characterized/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 occasion a professional discussion is needed in order to
find the most appropriate molecular tools for assessment of genetic variability among populations of 10 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 among following members: Achillea millefolium agg.- Dea Baridevit
(Slovenia); Artemisia absinthium - Stephen Jury (UK); Carum carvi - Karel Dusek (Czech Republic); Gentiana
lutea - Dea Bariteyvi¢ (Slovenia); Hypericum perforatum - Jolita Radu8ien¢ (Lithuania); Melissa officinalis -
Jend Bernédth (Hungary); Mentha x piperita and M. spicata Ana Maria Barata (Portugal); Origanum spp. - Jend
Bernath (Hungary), Salvia officinalis - Hajri Haska/Tatjana Dishnica (Albania); Thymus vulgaris and T.
serpyllum - Ana Maria Barata (Portugal).

The elaborated descriptor lists were distributed among all WiG members. After revision, the final drafts were
distributed to WG members as working protocols.

3. In situ/on farm conservation and development )

Protocols for assessing the natural distribution of natural populations of target MAP species have been
developeded. Each country should (dependent on disposal of national funds) make an inventory and survey on
distribution pattern of the autochthonous populations of 10 model species. The survey results on distribution of
MAP populations, on the degree of potential endangerness and data on eco-geographical characteristics of
natural habitats were registered. The seed material from native populations were collected, recommendations on
regeneration of seed/vegetative material were dispatched, so member countries had opportunity to regenerate the
collected material, seed it into ex sity collections for characterization/evaluation in 2006.

4. Documentation and information
The background information on EURISCO descriptors of registered populations/accessions obtained during
national surveys, which should be sent to national focal poirit coordinators, were provided to WG members.

c. Relevance (regional/international)

| Information on surveys and mapping of MAPs in member countries will enable regional and international
review of distribution and estimation of abundance of natura! populations of 10 model species, together with
registration/evaluation 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 of the level of
endangerness of target species in the European region and in case of noticed biodiversity drop, actions should
be undertaken to control or remove the factors that cause the threats, the detailed management or
recovery should be planned and implemented through natural resource managers, local communities
and policy makers.

d. Lessons learnt (recommendations)

Collecting, Environment and Site descriptors, as well as approaches, developed for survey (expedition) purposes,
could be used by members of other WG or Networks (for example Jn situ Network, Sugar, Starch and Fibre
Crops Network).

Il. ANALYSIS

a. Bottlenecks

What were the experienced bottlenecks? How do you plan to solve the bottlenecks?

1. Time consuming morphological, chemical and Getting external funds for additional man power.
citological characterization/evaluation. J




2. Problems with purification of DNA and molecular

markers for identification of genetic variability
among populations.

Application of international project with special
emphasis on developing rapid and cost efficient
moleenlar tools far screening of zenctic variability
among populations of MAP species with high content
of fenolic compounds.

2. Lack of experiences and literature references for
development of management descriptors

Setting up experiments on maintenance of genetic
material, study of floral biology of 10 model species,
study of environmental impacts and post-harvest
handling on seed viability.

3. Providing apropriate standard or reference
cultivars (standard varieties) for ex situ evaluation

The key for selection of standard varieties and
distribution pattern will be determined at the next
MAP WG meeting in 2007 (Czech Republic).

4. National financing insufficient

Application of international projects.

b. Internal support needed (Secretariat, Steering Commirtee, other Working Groups, etc.)

The Group considers necessary to provide an internal support in order to enable participation of WG members
from some of the South-Eastern European Countries to the 4" Symposium on Breeding research on MAPs,
which will be held in Slovenia in 2008, The agenda of the Symposium 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 of wild/domesticated 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 organized under the auspices of the IPGRI and/or
ECP/GR. Duetoa high registration fee (450 EUR) participants of at least following South-Eastern European
Countries: Albania, Bulgaria, Estonia, Georgia, Latvia, Lithvania, Macedonia (FYR), Romania, Montenegro,
Serbia, could not attend to the Symposium, unless internally supported.

¢. External resources needed (collaboration, external funding)

Upgrading of information system (relational database) is presently limited to one country, external funds are
needed to develop international database. The database incorporates all Environment and Site descriptors,
Characterization and Evaluation descriptors {up to now for 1) model species). The data (survey data, specimen
characters, environment and site descriptions, ...) management system anticipates a standardized input/output
formats. Continuation and proactive management of the database and its internationalization has been
foreseen for ECP/GR Phase VIII with the collaboration/support of all MAP WG members, Documentation &
Information Network and Sugar, Starch and Fibre Crops Network.

III. PLANS

a. Planned activities

b. Expected results

Refining the descriptor lists of target 10 model
species (2006 — 2008)

Distribution and abundance of natural populations in
situ rezistered, eco-geographical data of natural
populations analysed, characterization and evaluation
data obtained for in situ specimen or ex situ accessions.

Development of management descriptors,
elaboration of technical design and protocols for
implementation of techniques, needed either for
generative or vegetative regeneration of
descendants of native populations (2006-2008)

Regeneration of autochthonous plant material and
conservation in ex situ collections.

Review and corrections of the criteria for election
of next group of priority/model species in member
countries (2007 — 2008)

The list of MAP species that need urgent conservation
in European region

Development of a todel approach used for
estimation/identification of wild species that
indicate a trend in economic importance in
member countries (2007-2008).

Promotion of domestication of wild species that
indicate a trend in economic importance in
member countries, independently on the species
endangerness status.




Prelitninary remarks

The following list of descriptors has been developed based on other Descriptor Lists produced by
IPGRL It has been adapted according to the decisions made at the first meeting of the ECP/GR
Working Group on Medicinal and Aromatic Plants (MAPs)' and further discussions held at the second
meeting of the Working Group (Dec. 2004, Strumica, Macedonia). The descriptors belong to the
following categories:

I Passport descriptors (accession descriptors + collecting descriptors): these provide the basic-
information used for the general management of the accession (including registration at the genebank
and other identification information) and describe parameters that should be observed when the
accession is originally collected .

IIL. Management  descriptors  (management  descriptors + multiplication/regeneration
descriptors): téchnological instructions needed for the management of accessions within a genebank
for their regeneration and multiplication

III.  Environment and Site descriptors: describe the environmental and site-specific parameters
that are important when characterization and evaluation trials are held

IV. Characterization descriptors: crop-specific. Characterization will nommally be the
responsibility of genebank curators

V. Evaluation descriptors: crop-specific

Within IPGRI’s Descriptor Series, IPGRI encourages the collecting of data from the first four
categories — Passport, Management, Environment and Site, and Characterization — that should be
available for any accession.

Categories [V and V (Characterization and Evaluation) are developed on a crop-specific level and
are not included in the present document. Characterization and Evaluation Descriptor lists are under
development for the priority species identified by the MAP Working Group.

The descriptors belonging to the multicrop passport descriptors categery are indicated in the text as
[MCPDJ’. These 27 descriptors are mandatory to ensure compatibility with the EURISCO format and
are not to be modified.

1 Barievi¢, D, J. Bernath, 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.
International Plant Genetic Resources Institute, Rome, Italy.

2 ‘Alercia, A., S. Diulgheroff and T. Metz, 2001. List of Multicrop Passport Descriptors. FAO (Food
and Agricultural Organization of the United Nations)/IPGRI {International Plant Genetic Resources
Institute) (hitp:/www.ipgri.cgiar.org).
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DRAFT DESCRIPTORS LIST Artemisia absinthium L.

Locality: Country, GPS

Date:

Specimen Nr. (in case of in situ characterization):

Accession Nr. (in case of ex situ characterization/evaluation):

Literature used:

() = J. Genet. & Breed. 49:319-326 (1995),
(Il)= Folia Geobotanica 2003. 38, 333-343,
(lil)= 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 sifv and in situ,
- under ex situ condition:
a) the seeds are sown in greenhouse,
b) seedlings of 10-12 cm height are planted out,
c} spacing of seedlings is 60 x 40 cm
d) irrigation and fertilization is applied by local experiances {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 Ex situ

7.4 Morphological descriptors

7.4.1 Plant descriptors

7.4.1.1 Developmental stage

1 - Vegetative stage

3 — Butonization

5 ~ Beginning of the blooming .

7 — Full bloom

g9 — 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 (l)

| 7.4.1.4 Plant height (cm) (I)

| 7.4.1.5 Variability of population (1)

|1 - High (very heterogeneous)

3 - Medium (relative homogeneous)

5 - Low (homogeneous)

7.4.2 Stem

7.4.2.1 Branching of stem

| 1 — Sparse

| 3—Medium




[ 5-Dense

| 7.4.2.2 Coler of the stem (using RHS Color Chart or as

bellow)

1

1 - Green

3 — Reddish —green

5 — Reddish

7.4.2.3 Number of internodes (from the ground to the
| first flowering node)

7.4.2.4 Length of the longest internode {(cm)
7.4.2.5 Density of foliage

B 1 — Sparse

| 3 — Medium

5 —~ Dense

7.4.3 Leaf (on the base of the longest internode;
measurements made not less than on 30 leaves)

F4.3.1 Leaf shape

1 —=Whole

T

3 - Three times dissected

5 - Lower leaves twice dissected

7 - Two to three times dissected

7.4.3.2 Leaves peduncle

Jk.___ :

1 - Present

3 — Not present

7.4.3.3 Shape of the flowering stem leaves

L 1 - the majority whole

| 3-the majority dissected

| 7.4.3.4 Shape 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 present

3 — Present
7.4.3.7 Lower leaves
1 - Sessile

N 3 - Petiolate

7.4.4 Flowering stem

7.4.4.1 Distance between the ground and the first

flowering node (cm)
| 7.4.4.2 Number of capitula in terminal inflorescence

(;7.4.4.3 Length of capitulum (mm)

| 7.4.4.4 Width of capitulum (mm)

| 7.4.4.5 Ratio length/width




7.4.5 Seed

if present
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7.4.5.2 Germination (in %)

7.4.5.3 Seed yield per plant (g)

7.5 Cytological characters

7.5.1 Number of chromosomes (ploidity number)(ll)

2n=18

2n= 36

7.6 Chemical characters

Essential oil content (%)

Essential oil contain mainly (ll):

1 - (Z) - epoxyocimene and chrysantheny! acetate

3 - (Z) — epoxyocimene and 3 — thujone

7.7 Yield descriptors’

Evaluation

7.7.1 Age of the plant

7.7.2 Flowering period {recorded in days) (I)

1 - Early flowering (1-15 July)

3 - Medium flowering (15-31 July)

5 - Late flowerinig (1-15 Avgusr)

7 - Very late flowering (15-31) avgust

7.7.3 Fresh biomass per plant in g (i)

7.7.4 Dry biomass per plantin g (l)

7.7.5 Plant yield (kg/ha) (I)

7.8 Biotic stress susceptibility

7.8.1 Presence of disease (l)

1 - Present

3 - Not present




DRAFT DESCRIPTORS LIST Salvia officinalis |..

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. oil. Res., 4, 291- 293) (May/Jun 1992),
(1) Acta horticulturae 576, april 2002: 180- 187,
(I} J. Agric. Food Chem., 47 {5), 2048-2054, 1999

To make a correct plant description it is necessitated:
- measurements made on 20-25 individuals in both ex sity and in situ,
- application of control cultivar ‘Extracta’,
- under ex situ condition: . .
a) the seeds are sown in a greenhouse,
b} seedlings of 10-12 cm height are planted out,
c) spacing of seedlings is 50 x 50 cm
d) irrigation an fertilization is applied by local experiences (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
- the quantity of 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 o be the same as recommended by ISTA.

Descriptors Characterization

In situ Ex situ

' 7.4 Morphological descriptors

7.4.1 Plant

7.4.1.1 Developmental stage

1 - Vegetative stage

3 — Butonization

5 - Beginning of blooming

7 — Full bloom

9 - After blooming

11 — Seed maturity




Below 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 $trumica.

Comment I

Underjpreliminary; fema RS 0L "olg gsgﬁi hen? gg; typeso md eseripfors, 'weﬁp 0Se
Béﬁmﬁ Ro Mgﬁ%lemlsef}%g e?f “dEseipior, mgord A Void PORFAH GRS L"%'th
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‘f,w?ehmina Would b rallawe,

Preliminary remarks -

The following list of descriptors has been developed based on other Descriptor Lists produced by
IPGRI. It has been adapted according to the decisions made at the first meeting of the ECP/GR
Working Group on Medicinal and Aromatic Plants (MAPs)' and further discussions held at the second
meeting of the Working Group (Dec. 2004, Strumica, Macedonia). The descriptors belong to the
following categories:

I Passport descriptors (accessnon descriptors + collectmg descriptors): these provide the basics
information used for the general management of the accession (including registration at the genebank
and other identification information) and describe parameters that should be observed when the
accession 1s originally collected

E Manzgement  descriptors  (management  descriptors + multiplication/regeneration
descriptors): technological instructions needed for the management of accessions within a genebank
for their regeneration and multiplication

Il Environment and Site descriptors: describe the environmental and site-specific parameters
that are important when characterization and evaluation trials are held

IVi  Characterization descriptors: crop-specific. Characterization will normally be the
responsibility of genebank curators -

¥ Evaluation descriptors: crop-specific

Comment II;

1.10.1 Synonyms

Include here any previous identification other than the current name. Collecting number or
newly assigned station names are frequently used as identifiers 3
DESCRIPTOR : ;10115 CANDIDATE -FOR \DELETION, ' SINCE: DESCRIPTOR 11 10 ' ALRE}
ows FOR MULT]PLE NAMES COMMENTS FROM-THE WG MEVBERS ARE WELCOME

\\\\\\\\\\\\\\\\\\ A PP e

1 Barifevi&, D, ]. Bernéth, L. Maggioni and E. Lipman, compilers. 2004. Report of a Working Group
on Medicinal and Aromatic Plants. First meeting, 12-14 September 20112, Gozd Martuljek, Slovenia.
Intemational Plant Genetic Resources Institute, Rome, Italy. .
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RECURSOS BIQTICOS (BIODIVERSIDAD)
Conceptos Generales
El Concepto de biodiversidad

Una primera aproximaciéon a la problematica
asociada a la- biodiversidad o. diversidad
bioldgica necesariamente requiere consensuar
qgué entendemos por biodiversidad. En este
contexto, el concepto mas cominmente
aceptado es que |la biodiversidad es la
variabilidad de los organismos presentes en un
sitio y los complejos ecoldgicos en los cuales
estos organismos viven. Adicionalmente se
reconoce gue existen cuatro distintos niveles
de organizacién en los cuales opera tal
diversidad, esto es a) nivel genético, el que
considera la variabilidad genética de cada
especie b} nivel especifico, es decir el ndmero
de especies de un area determinada, c) nivel
ecosistémico, que incluye el ndamero 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 extincidn
masiva, ta mas popular es aquella en que
desaparecieron los dinosaurios {cerca de 60
millones de afos atras). Algunos investigadores
creen que actualmente estamos presenciando
el sexto mayor evento de extincidn en la historia
de la vida y a diferencia de los eventos de
extincion temprana, los cuales fueron debido
probablemente a cambios en el ambiente fisico
causado por factores como ei impacto de
meteoro o pulsos de volcanismao, este evento
actua! esta siendo originado por el hombre.
Opera a través de modificaciones que el ser
humano esta provocando en el planeta a través

Capitulo VI :

de cambios en el uso del suelo, invasién de
especies, alteracion y destruccion de habitat y
cambios atmosféricos y climéticos.

A tal punto llzga este gran evento de pérdida
de diversidad bioldgica, que las actuales tasas
de extincion cle especies son entre 100 y 1.000
veces mayores a los niveles que existian antes
de la aparicicn de la especie humana (niveles
prehumanos), valores que podrian aumentar
drasticamente si se incluye la extincién esperada
de 1as especies que actualmente estan en peligro
de extincidn.

Qrigen y distribucion de las especies

De acuerdo a su origen y actual distribucion,
las especies pueden ser clasificadas como:

Endémicas: Son todas aquelias especies propias
o exclusivas de un area o pais determinado. Por
ejemplo, son especies endémicas de Chile la
palma (Jubaea chilensis), la garra de ledn
{Leontochir o'salleif}, ta tenca (Mimus thenca) y
la chinchilla chilena (Chinchilla lanigera).

Nativas: Se refiere a aquellas especies que
viven naturalmente en un area, la que puede
incluir a méas de un pais, por ello no son
exclusivas, sino indigenas. En plantas también
se les llama "autdctonas”. Por ejemplo, el puma
{Felis concolor) vive en gran parte de América
y es nativo en Chile, asi como lo es el guanaco
(Lama guanicoe), el maitén (Mayfenus boaria)
y el bailahuén (Haplopappus baylahuen) entre
muchos otros.

Introducidas o Adventicias: Se denomina a
aquellas especies que fueron transportados a
un nuevo habitat por los seres humanos o por
cualquier cirscunstancia fortuita. En nuestro
pais son introducidas la alfalfa (Medicago sativa),
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Investigaran los secretos ancestrales del maqui y el
bailahuén

Investigadores de la Universidad de Chile analizardn las caracteristicas quimicas,
farmacolégicas y toxicoldgicas del maqui y el ballahuén, dos de las plantas
medicinales nativas mas utilizadas, para comprobar sus efectos benéficos y
validar su uso en la industria medicinal

Las hojas del maqui y el bailahuén seran investigadas durante un afio completo
con e! objetivo de caracterizar y certificar las propiedades quimicas,
farmacoldgicas y toxicologicas de estas dos especies nativas de Chile, y cuyos
resultados servirdn para elaborar una monografia sobre el bailahuén y'para
comprobar las cualidades antioxidantes, antiinflamatorias y antimicrobianas del
magqui.

El estudic estard en manos de investigadores y académicos de la Facultad de
Quimica y Farmacia de la Universidad de Chile, quienes recibiran financiamiento
de la Fundacion para la Innovacion Agraria, del Ministerio de Agricultura, y su
meta sera la de identificar los principios activos presentes en las hojas del
Haplopappus baylahuen Remy (bailahuén) y el Aristotelia chilensis (magqui).

Gabriela Casanova, jefa de Estudios y Proyectos de FIA, explica que “estas
investigaciones contribuirdn a generar informacién validada que no existia en el
pais ¥ que servird para completar el conocimiento cientifico existente sobre las
especies y promover el aprovechamiento sustentable de estos recursos, al
mismo tiempo de describir y difundir sus cualidades farmacoldgicas y sus usos
terapéuticos”. .

Del bailahuén, los investigadores mediran, entre otros factores, la actividad
hepatoprotectora (proteccion del higado), su efecto antiinflamatorio, tanto en
aplicaciones tépicas como administrado por via oral, y la actividad
antibacteriana, descrita en infecciones intestinales, urinarias y cutdneas.

Por su parte, las hojas del maqui seran investigadas para caracterizar sus
compuestos activos y su potencial antiinflamatorio, analgésico, antioxidante y
antimicrobiano. Ademas, se comprobara si las hojas de la Aristotelia podrian ser
utilizadas como fuente de nuevos farmacos o productos dermatoldgicos para ser
utilizados por la industria farmacéutica nacional.

Los estudios Incorporardn ensayos preclinicos y trabajo multidisciplinario, a fin
de acotar y comprobar al maximo la descripcién de los principios activos de estas
especies. Entre otros avances, se detallard la composicion quimica y las
propiedades farmacoldgicas y toxicoldgicas cientificamente comprobadas.
Paralelamente, se dispondrd de métodos de analisis morfolégicos y quimicos de
la droga vegetal que permitan establecer formas da reconocimiento y control en
su recoleccion, expendio y utilizacion.

El equipo estara conformado por botanicos, quimicos, bidloges, quimico-

farmacéuticos, fotoquimicos e inmunédlogos. También trabajaran alumnos como
memoristas y en unidades de investigacién de los programas de postgrado.

http://www.agricultura.gob.cl/noticias/detallenoticia_print.php?cod_not_p=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 IN NORTH CHILEAN DESERT SHRUB SPECIES,
BASED ON THE WATER SOURCES USED

Francisco A. Squeo’, Nancy Olivares'?, Sandra Olivares', Alberto Pollastri®, Evelyn
Aguirre’, Ramén Aravena®, Carmen Jorquera' y James R. Ehleringer’

RESUMEN

La productividad primarie y la estructura de la vegetacion
en ecosisternas aridos estin determinadas por la disponi-
bilidad de agua. En un estudio realizade en ¢l secano cos-
tero del norte-centro de Chile (29+43'S; 71+14'0, 300 m) se
compararon los mecanismos de utilizacién de distintas
fuentes de agua por las especies arbustivas, en dos afos con
precipitaciones contrastantes. Se entregan antecedentes de
estudios fenoldgicos, de arquitectura radicular y de las
fuentes de agua utilizadas por arbustos mediante el uso de
is6topos estables. Se reconocen 6 grupos funcionales basa-
dos en la obtencitn y utilizacion del agua. Los grupos fun-
cionales fueron definidos en base a su hdbito (decidue y
siempre-verdes), sus sistemas radiculares (superficial,
dimérfico o profindo) y a la capacidad de utilizar distintas
fuentes de agua (superficial y/o profunda). Debido al
impacte diferencial sobre los distintos grupos funcionales,
se postula que el sobre pastoreo con caprinos resultaria en
una menor utilizacién de aguas superficiales. Un plan de
manejo y/o restauracién deberia maximizar la utilizacién
de todas las fuentes de agua disponibles para recuperar la
productividad primaria y la estabilidad de] sisterna.

PALABRAS CLAVES: fuentes de agua, proporcién de isé-
topos estables, 5°H, §'*0, zonas 4ridas, relaciones hidricas,
fenologia, sistema radicular, Desierto de Atacama, Chile,
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ABSTRACT

Primary productivity and vegetation structure in arid
ecosystems are determined by water availability. In
a study conducted in the coastal dryland of north-
central Chile (29+43'S, 71-14'0, 300 m), the
mechanisms to use different water sources by shrubs
species, in two contrasting rainfall years were
compared. Information on phenological studies, root
architecture and water sources used by shrubs through
the use of of stable isotopes is brought. Six functional
groups based on water uptake and water use are
recognized. The functional groups were defined based
on their habits (deciduocus and evergreen), their root
systems (shallow, dimorphic and deep), and their
ability to use different water sources (surficial and/or
deep). Because of the differential impact of the goat
overgrazing on different functional groups, this would
result on a lower utilization of surficial waters. A
management plan and/or 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,
§H, §"0, arid zone, water relations, phenology, root
systemn, Atacama Desert, Chile.

INTRODUCCION

La definicidén de grupos funcionales provee una
herramienta efectiva para analizar ladiversidad de
respuestas ecofisiolégica en los ecosistemas
naturales (Chapin 1993, Kdmer 1993, Larcher
1995, Lambers et al., 1998). Originalmente, un
“grupo funcional” fue definido como un conjunto
de especies que cumplen un cierto rol funcional en
el ecosistema (Cummins 1974, MacMahon et al.,

-1981, Hawkins et al., 1989). Sin embargo conel
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leitpy se ha uiilizado Coino sinbinmno de gicinio
(sensu Root 1967), al incoporar en la definicién 1a
forma 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 unamanera
similar, independientemente de como se llamen,
ayudard a resolver la pregunta de como las
interacctones interespecificas conducen la
coevolucion en la naturaleza. A pesar de que se
requiere de una evaluacidn critica del significado de
cada caracteristica que se considera con relevancia
ecologica para la existencia de una planta en un
ambiente particular, es posible distingir tipos
funcionales ecofisiolégicamente diferentes (K&mer
1993, Larcher 1995). Los esquemas de estrategias
ecologicas/ fisiologicas (por ejemplo, formas de vida
(sensu Raunkiaer 1934); triangulo de competencia -
estrés - perturbacidon (Grime 1977); formas de
crecimiento (Chapin 1993, Larcher 1995); tipos
funcionales de economia hidrica (Larcher 1995)
permiten describir el funcionamiento de! componente
bioldgico del ecosistema en términos de un ndmero
limitado de grupos funcionales, y de esta forma
facilitar su analisis (Lambers et al., 1998).

El agua es ¢! recurso mas importante que influencia
la productividad primaria y la estructura de la
vegetacion en eccosistemas édridos (Whittaker &
Niering 1975, Hadley & Szarek 1981, Ehleringer &
Mooney 1983, Smith & Nobel 1986, Polis 1991,
Gutiérrez 1993, Squeo et al., 1994b, 1998, Revnolds
et al., 1999). Sin embargo las especies pueden
responder diferencialmente a los eventos de
precipitacién (Ehleringer et al., 1991). Especies con
diferentes formas de vida aparentemente difieren en
su capacidad de utilizar ciertos eventos de
precipitacién. Mientras los arbustos lefiosos con raices
profundas presentan baja habilidad para utilizar agua
desde las capas superficiales del suelo, muchas
especies herbiceas pueden usar esta fuente de
humedad para su crecimiento y reproduccion
(Ehleringer et al., 1991). La disponibilidad de agua
afecta directamente las caracteristicas del intercambio
de gases y la productividad, la interaccién entre las
especies y la estructura de la comunidad (Barbour
1969, Mooney et al., 1974, Ackerman 1979, Hadley
& Szarek 1981, Ehleringer & Mooney 1983, Ammoyo
etal., 1988, 1993, Osmond et al., 1990, Chapin 1993,
Squeo et al., 1994a).

La baja produdiividad del recurso forrajero a
consecuencia de la escasez de agua es reconocido
como uno de los factores mis importantes que
limita la produccion de los caprinos en el norte
chicode Chile, principal fuente de proteina animal
y recurse econdmico con que cuentan sus
comunidades agricolas (Meneses 1991, 1993,
Meneses et al, 1990). Por lo tanto, el
conocimiento de Ia fuente de agua que utilizan los
arbustos nativos es fundamental para los planes de
restauracién / incremento de la productividad del
secano costero de la region. El aumento de la
productividad vegetal en estos sectores depende,
en parte, de optimizar la utilizacidn de las fuentes
deaguas disponibles (aguas subterrdneas, neblina,
precipitaciones). El cambio en ta composicién y
abundancia de especies vegetales a consecuencia
del scbre pastoreo y extraccion de lefia,
probablemente ha resultado en una menor
capacidad de captura de agua para la produccién
de materia seca. Una reduccién en la cobertura de
arbustos puede significar, ademas, una menor
infiltracion de agua y capacidad de colecta de
neblinas, incremento en la tasa de evaporacion 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
utilizacién 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 informacién publicada o en preparacién
referente a estudios fenologicos (Olivares &
Squeo, 1999); arquitectura radicular {Olivares et
al., 1998, Olivares & Squeo, en preparacion) y
fuentes de agua utilizadas por arbustos mediante
el uso de isétopos estables (Squeo et al, en
preparacidn).

SITIO DE ESTUDIO
El estudio fue realizado en la Quebrada EIl
Romeral ubicada a 29°43' S y 71°15' 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 1a
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region climdtica tipo mediterrneo-drido con
influencia de neblinas. La picuipiiacion promedio
anual en La Serena de los Gltimos 16 afios bordea los
90 mm (Fig. 2). Durante este periodo, son frecuentes
los afios con precipitaciones inferiores & los 50 mm
(afios secos) en comparacién a los escasos afios
lluviosos {con precipitaciones por sobre los 200 mm).
Estos Gltimos se encuentran asociados a ENSO (El
Niiio Southern Oscillation) (Maya & Arriaga 1996,
Jorquera et al., en preparacion).

Antecedentes de este siglo muestran que la
precipitacion en La Serena, calculado como la media
movil de 30 afios, ha caido desde valores promedio
cercanos a los 170 mm a principios de siglo hasta
cerca de 80 mm en la actualidad (Fig. 3). La
precipitacion media historica para La Serena es de
114,4 mm. Mientras la precipitacién se concentra en
los meses de invierno, el aporte de agua por neblina se
hace mas importante en primavera {Jorquera et al., en
preparacion).

Las temperaturas promedio mensuales fluctian entre
los 12,4°C y 21,7°C. Las temperaturas abso-lutas
varianentre los 4,4°C y 30,2°C. La Humedad Relativa
promedio mensual varia entre 70 y 80%

VEGETACION

La cobertura vegetal de especies arbustivas en la
Quebrada El Romeral varia 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 cumingii y Pleocarphus revolutus, En las
quebradas, las especies dominantes mas importantes
son Pleocarphus revolutus y Senna cumingii. En las
laderas de exposicién norte, dominan Heliotropium
stenophyllum, Haplopappus parvifolius, Opuntia
miguelii y Cordia decandra, mientras que en las
laderas de exposicidn sur, las especies dominanies son
Haplopappus parvifolius, Balbisia peduncularis,
Proustia cuneifolia y Baccharis paniculata.

RESULTADOS Y DISCUSION
RESPUESTA FENOLOGICAS

Las especies arbustivas estudiadas por Olivares y
Squeo (1999) pueden agruparse basicamente ¢n dos
grupos funcionales respecto a su similitud temporal en
€l crecimiento vegetativo. En este estudio fenolégico
de dos afios de duracion (1996, pp= 46,6 mm; 1997,

pp= 2334 mm), se separan claramente las 5
especies siempre verdes (incluyendo a Senna
cumingii, potencialmente considerada decidua de
sequia extrema), de las restantes especies deciduas
(Fig. 4). Dentro de las especies deciduas, 8 de las
G especies estudiadas por Olivares y Squeo (1999)
iniciaron su actividad vegetativa en forma
sincrénica, luego de las primeras precipitaciones
invernales, y presentaron una actividad vegetativa
de mayor magnitud v duracién luego de un
invierno lluvioso, indicando su mayor
dependencia de las precipitaciones.

El agua es uno de los factores abioticos mas
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
inviemo, generande condiciones favorables para
desarrollar los procesos reproductivos (Mooney et
al., 1974). La precipitacion de invierno es el mejor
predictor de germinacion masiva en el desierto
costero del norte-centro de Chile (Vidiella 1992).
A los 30°8, la cantidad tota! de precipitacion se
encuentra sobre el umbral minimo de germinacién
una vez cada dos afios, y a los 27+S una vez cada
cinco afios, Squeo et al. (1994b) muestran que la
forma de crecimiento de Encelia canescens y la
magnitud del crecimiento se correlacionan
positivamente con las precipitaciones ocurridasen
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). Segiin
Beatley (1974), los eventos fenoldgicos en el
Desierto de Mojave y la mayoria de los
fendmenos biolégicos 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
Arriaga (1996) muestran que las especies se
pueden agrupar de acuerdo a su produccion de
estructuras vegetativas en relacion a la
disponibilidad de agua, y que estas son afectadas
diferencialmente por afios excepcionalmente
himedos asociados a ENSQ, En el Desierto de
Oman, el inicio y la duraci6n del crecimiento y la
floracién en todos los grupos funcionales estin
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, lo
que se traduce en una alta similitud de las fenofases
vegetativas entre las especies. Sin embargo, a medida
que avanza la estacién de crecimiento, las fenofases
reproductivas son cada vez mds disimiles. Este
resultado sugiere una menor influencia de las
precipitaciones en determinar las fenofases de
floracién y fructificacion. Sobre estas fenofases
podrian haber actuado otros factores selectivos
adicionales (e.g., depredacién, polinizacidn,
dispersion, competencia interespecifica, temperaturas
extremnas, sequia) (Arroyo et al.,, 1981, 1985, 1988,
Rathcke & Lacey 1985; Herrera 1986; Rozzi et al.,
1989;Fones-1992; Kramer & Boyer, 1995; Willson et
al., 1995; Notzold et al., 1998). En un estudio de
demografia inferido por los anillos de creciraiento
realizado por Milton et al. (1997) en el desierto de
Koroo en Sudafrica, se mostré que las precipitaciones
explicaban s6lo el 33% de la variacién en
reclutamiento. Estos autores sugieren que ofros
factores, como la reduccién de competencia por
sequia o pastoreo, podrian tener una gran influencia
en los patrones de reclutamiento.

ARQUITECTURA RADICULAR

Los arbustos estudiados presentan cuatro
arquitecturas radiculares basicas: sistema radicular
superficial, superficial suculento, dimdrfico y
profundo (Fig. 5, Olivares et al, 1998). Una
interpretacion parsimoniosa de estos patrones sugiere
que las especies con sistema radicular profundo
utilizarian primariamente agua subterrdnea, las
especies con sistema radicular superficial utilizan el
agua de las precipitaciones, mientras que las con
sistema radicular dimérfico tendrian 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 mayoria de las especies caducifolias poseen un
sistema radicular superficial o dimérfico, teniendo
potencialmente acceso a una fuente de agua
superficial. Por otro lado, las especies perennifolias
poseen arquitecturas radiculares superficial, dimérfica
o profunda (Olivares et al., en preparacidn). Nuestros
resultados indican que, independiente de la
arquitectura radicular, todas las especies presentaron
la mayor actividad vegetativa enlos meses de invierno

- primavera, y los minimos a fines de verano y
otofio. Adicionalmente, luego de un invierno
lluvioso, todaslas especies presentaron una mayor
duracién de ]a estacién de crecimiento.

Estudios de excavacién de plantas de desierto
han mostrado que las raices pueden ocupar
probablemente todas las zonas del suelo que son
anualmente recargadas con agua, que unas pocas
penetran hasta el nivel freatico, y que las raices de
las plantas anuales estén limitadas a la capa
superior del suelo (Cannon, 1911; Forseth et al.,
1984; Cody, 1986; Mamning & Barbour, 1988;
Manning & Groenveld, 1989). Sin embargo, otros
autores (e.g. Drew 1979; MacMahon & Schimpf,
1981) sugieren que la excavacion de raices 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 raices estan
funcionalmente activas para absorber agua o que
el agua siempre es extraida de esa zona. Por
ejemplo, la mayoria de las raices de Artemisia
tridentata estan localizadas a menos de un metro
de profundidad, sin embargo raices profundas (>
3m) y de pequeiio didmetro, son importantes para
la absorcién de agua durante los meses de verano
(Caldwell & Richards 1989; Caldwell 1990). Esto
puede significar que raices de diferentes
profundidades poseen diferentes propdsitos
funcionales, por ejemplo, las raices profundas
podrian ser primariamente para la absorcién de
agua mientras que lasraices superficiales servirian
para la absorcidn de nutrientes.

LAS FUENTES DE AGUA DE LAS
PLANTAS DE DESIERTO

Las especies vegetales en los ecosistemas aridos
son sensibles a eventos episddicos (1-10 afios)
tales como prolongados periodos de sequia o
inusuales periodos de alta precipitacién, los que
pueden resultar en importantes cambios
fisiolégicos y dramiticas modificaciones en la
composicion de la comunidad (Stockton & Meko,
1975; MacMahon & Schimpf, 1981; Vidiella &
Armesto, 1989; Turner, 1990; Vidiella, 1992;
Armesto & Vidiella, 1993). La sobrevivencia de
las especies perennes durante prolongados
periodos de sequia es producto de la habilidad de
las raices para adquirir el agua remanente en el



Grupos funcionales en arbustos desérticos; SQUEQ, F.A., ET AL

suelo y de l1a habilidad de la parte aérea de tolerar
estrés hidrico (MacMahon & Schimpf, 1981,
Ehleringer, 1985; Smith & Nowak, 1990). Con una
aparente menor variacién interanual, la neblina
costera es potencialmente una importante fuente
adicional de agua para las especies herbaceas y
lefiosas de estos ambientes, que adicionalmente
modera las temperaturas y disminuye el déficit de
presién de vapor y consecuentemente la tasa de
transpiracion (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 ecosisternas de desierto
costero, agua proveniente de la neblina puede infiltrar
en el suelo y recargar el sisterna de agua subterranea
{Clark et al., 1987; Ingraham & Matthews, 1990). El
agua subterrinea 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 tamarugo de }a Pampa del Tamarugal zstaba
utilizando s6lo agua subterrinea. A pesar de esta
informacion, la importancia relativa de cada fuente de
agua a nivel comunitario es virtualmente desconocida.
En la Quebrada El Romeral, las potenciales fuentes
de agua para las plantas son las lluvias invernales, las
neblinas, y el agua presente en el suelo profundo y/o
de agua subterranea (Squeo et al., en preparacion). La
composicidn de isdtopos estables de hidrégenoc y
oxigeno en el agua provee una 0til 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.
tamarugo tenian un valor de &H = -60%, muy
cercano 2! del agua subterrdnea (* 62%), y distante
del agua atmosférica (-106%e) y del suelo (-52%).
Nuestros datos de Quebrada El Romeral (1996 -
1998) muestran que la neblina tiene un 8°H que oscila
entre los -2%o ¥ -18%e, con un promedio de-11%o. La
Nuvia puede ser dividida en dos grupos, las mads
débiles con 8°H generalmente cercanos a -25%., y las
mas importantes cercanas a -42%. El agua
subterranea también puede ser dividida en dos grupes,
las obtenidas de los pozos situados hacia tierra
adentro (Quebrada Romeral, entre -37%c y -46%o,
promedio -41%e); y las més cercanas a la costa con
3”H que oscilan entre los -92%o en los afios secos y los
-81%cluego de un invierno lluvioso, indicando mezcla
de aguas de dos origenes distintos. La principal fuente
de agua de Jos pozos cercanos a la costa son de origen

cotdillerano (i.e., el agua del Rio Elqui tiene un
&H= -101%), y contribuye en distintos
porcentajes agua proveniente de la Quebrada
Romeral (* 41%o). Dada su composicidénisotdpica,
el acuifero de Quebrada El! Romeral seria
recargado por las grandes precipitaciones que
ocurren asociadas a los eventos ENSO. En nuestro
sistema, las aguas provenientes de fas neblinas o
de las lluvias someras parecen no tener influencia
en estos acuiferos. En contraste, los valores de
&’H encontrados en el agua subterrinea de Ei Tofo
(-33%e.) y Fray Jorge (-30%) estarian indicando
una contribucidn de la neblina al agua subterrdnea
en esas dos localidades costero-montafiosas. El
bajo contenido de tritio en el agua subterrdnea de
Fray Jorge y de Quebrada El Romeral indica que
su tiempo de permanencia en ¢l acuifero es mayor
a 35 aflos (Aravena etal., 1989, Jorqueract al., en
preparacion}.

Los contenidos isotopicos del agua extraida 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 mas profundo gue se asocia a aguas mas
profundas y/o subterrinea (Tabla I). Esta
tendencia se mantiene en los aios secos (1994-
1996, pp < 50mm), sin embargo, en un afio
inusualmente Huvioso asociado a un evento ENSO
(1997,233 mm), todas las especies son capaces de
utilizar directamente el agua de lluvia (Squeo et
al., en preparacion). Esta respuesta oportunista en
afios lluviosos de las especies lefiosas
independiente de su hdbito y/o sistema radicular
también ha sido documentada en otras
comunidades desérticas (e.g., Reynolds et al,
1999). Por ultimo, en nuestros datos no se
evidencia una contribucion directa del agua
proveniente de las neblinas al agua que es
transpirada por las plantas.

Para un desierto frio al sur de Utah, Ehleringer
et al. (1991) mostraron que todas las especics
perennes (herbaceas, lefiosas y suculentas)
utilizaban el agua caida durante el invierno. Sin
embargo, durante el verano, sSlo las especies
anuales y suculentas de la comunidad
respondieron y utilizaron exclusivamente las
precipitaciones de verano. Las especies perennes
herbdceas y lefiosas usaron difercntes mezclas de
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aguas caidas en verano ¢ invierno (las perennes
herbdceas usaron un 91% de las lluvias de verano y
las lefiosas un 57%). Basados en estos datos,
Ehteringeretal. (1991) postularon que los cambios en
la precipitacidn de verano, predichos por los modetos
de cambio climdtico global, resultarian en un
incremento paulatino en la frecuencia de las especies
perennes herbaceas y suculentas, mientras que la
frecuencia de las especies lefiosas podria disminuir.

También se han documentado cambios estacionales
de las fuentes de agua que utilizan especies lefiosas en
otras comunidades (por cjemplo, Pinus edulis,
Juniperus osteosperma, Artemisia fridentata,
Ambrosia dumosa, Encelia jarinosa en Norte
América, y Pistacia lentiscus, Phyllirea angustifolia,
Quercus ilex-en Europa), otras especies no utilizan las
lluvias de verano, siendo capaces de gbtener el agua
desde niveles mas profundos del suelo (por gjemplo,
Chrysothamnus nauseosus, Acacia greggii, Cercidium
Soridum, Chilopsis linearis, Ephedra viridis en Norte
Ameérica, y Q. pubescens, (. cerris en Europa)
{Ehleringer & Cook, 1991; Flanagan & Ehleringer,
1991; Flanagan et al., 1992; Valentini et al., 1992).

Gregg (1991) entrego evidencias de un cline en la
capacidad de respuesta a las lluvias de verano ¢n una
especie arborea. A lo largo de un gradiente
geografico, donde la fraccidn de precipitacion de
verano varia entre el 18% y el 40%, Gregg (1991)
observé que los drboles de  Juniperus osteosperma
responden a la Huvia de verano sélo en los sitios con
considerable precipitacibn de verano. No es
sorprendente que exista una variacion ecotipica en la
estructura de la raiz a lo largo de un gradiente
geogréfico, pero es poco usual la sugerencia sobre la
falta de una respuesta inducida por las lluvias de
verano en esos arboles de zonas aridas (Gibson &
Nobel, 1986).

LEVANTAMIENTO HIDRAULICO

El levantamiento hidraulico se refiere a la
redistribuciéon de agua realizada a través de los
sisternas radiculares desde las capas prefundas hacia
los niveles mds secos cercanos a la superficie del
suelo (Richards & Caldwell, 1987). En la actualidad
existe evidencia de levantamiento hidrdulico en mas
de 30 especies (Caldwell et al., 1998). Este proceso
puede mejorar significativamente el estado hidrico y
nutricional de la planta, asi como puede proveer
beneficios a sus vecinos {Caldwell & Richarson,
1989, Caldwell, 1990; Dawson, 1996; Dawson &

Pate, 1996; Caldwell et al,, 1998). Entre las
ventajas del levantamiento hidraulico se
encuentran el proveer humedad a las capas
superiores del suelo lo que facilita la actividad y
sobrevivencia de un sistema radicular fino
superficial, asi como mejora las condiciones
biogeoquimicas que estimulan los procesos
microbianos y la biodisponibilidad de nutrientes
(Caldwell et al., 1998). Por otro 1ado, Burgess et
al. (1998) demostraron recientemente que ¢l agua
caida durante la estacion lluviosa puede ser
transportada por las raices desde la superficie
hameda hacia los horizontes mas profundos,
fenomeno conocido como levantamiento
hidraulicoreverso. En nuestro sitio de estudio, dos
especies muestran evidencia indirecta de
levantamiento hidrdulico, ambas especies son
siempre verdes y con sistemas radiculares
dimérficos. Durante las excavaciones de los
sistemas radiculares de Pleocarphus revolutus y
Senna cumingii se encontraron a profundidades
intermedias (i.e., 30-120 cm) estratos con mayor
contenido gravimétrico de agua (4-5%), los que
coincidian con la ramificacién lateral de estos
sisternas radiculares. Por sobre y bajo estos
estratos, el suelo tenia mucho menor contenido de
agua (ca. 1%). No descartamos que otras de las
especies estudiadas presenten este fendmeno,

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 obtencién y utilizacién
de este recurso limitante, tal como lo plantea
Tilman et al. (1996, 1997). Por otro lado, una
mayor estabilidad det ecosistema se produciria 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 habito (deciduo
y siempre-verdes), sus sisternas radiculares
(superficial, dimorfico o profundo) y en la
capacidad de utilizar distintas fuentes de agua
(superficial y/o profundo). Basados en estos
aspectos, en el sisterna estudiado se pueden
reconocer 6 grupos funcionales basicos (Tabla ).

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 itanos, y co-dominante en los fondos de
quebrada.

b) con sistema radicular dimérfico, capaces de
utilizar ambas fuentes de agua, y potencialmente
realizar levantamiento hidraulico re-movilizando agua
subterrinea hacia las capas mas superficiales del
suelo.

c) con sistema radicular superficial, capaces de
explotar intensivamente los estratos superficiales e
intermedios del suelo.

Entre las especies de arbustos caducifolios se
presentan:

. .d) con_ sistema radicular superficial utilizan sélo
agua proveniente de las precipitaciones invernales
desde las capas superficiales del suelo.

e} con sistema radicular superficial suculento,
capaces de utilizar y almacenar en sus tejidos el agua
desde las capas superficiales del suelo.

f) con sistemna radicular dimérfico y/o profundo, que
utilizan ambas fuentes de agua, dependiendo de su
disponibilidad.

Implicancias para planes de manejo y restauracion
ecologica.

Entre las causas de la pérdida de productividad
primaria en el norte-centro de Chile estdn el sobre
pastoreo y la extraccién de lefia, los que habrian
provocado un cambio en lacomposicion y abundancia
de especies, y una reduccidn 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 dimérfico (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
dimérfico o profundo. En consecuencia, el sobre
pastereo podria resultar en una menor utilizacién de
aguas superficiales. Esta misma tendencia se observa
en otras comunidades vegetales de zonas iridas.
Agnew (1997} indica que el sobre pastoreo reduce la
cobertura de gramineas, grupo funcional con sistema
radicular superficial, reduciéndose de esta forma la
capacidad de utilizar pequefios pulsos de

precipitacion.

En ausencia casi completa de especies arbéreas
en este sistema, la extraccién de lefia se concentra
en arbustos lefiosos con madera dura. Entre las
especies estudiadas mas utilizadas para leiia se
encuentran Cordia decandra (caducifolia,
superficial} y Ephedra chilensis (perennifolia,
superficial).

Un plan de manejo y/o restauracion deberia
tender a maximizar la utilizacion de todas las
fuentes de agua disponibles para recuperar la
productividad primaria y la estabilidad del
sistema. Esto se lograria a través de reforzar los
grupos funcionales mds afectados, y a las especies
facilitadoras (e.g., que presentan levantamiento
hidrdulico, fijadoras de nitrégeno). Estos planes
deben considerar ademas el escenario futuro, que
incluye aspectos tan disimiles como las tendencias
climaticas (e.g., disminucién de las
precipitaciones) y cambios socio-culturales (e.g.,
promocién de la crianza intensiva del ganado
capring en vez de extensiva).

INTERACCIONES INTER ESPECIFICAS

Para entender la dindmica de una comunidad
vegetal se requiere profundizar en el conocimiento
de cada grupo funcional y de sus interacciones.
Suponemos que las interacciones ecoldgicas entre
especies de un mismo grupo funcional definido en
base al mecanismo de adquicién y uso de un
recurso fimitante (por ejemplo, agua, nutrientes)
deberian ser més estrechas que entre especies de
diferente grupo funcional. Sin embargo,
fenomenos como el levantamiento hidrdulico
podrian resultar en interacciones de facilitacién
entre especies de distintos grupos funcionales.

La variacion inter anual en las precipitaciones,
una caracteristica intrinseca de los sistemnas
desérticos, establece otra fuente de variacidn a las
presiones selectivas que estdn operando. Briones
et al. (1998) mostré que la intensidad de la
competencia inter especifica por agua depende de
la disponibilidad de agua en el suelo. Especies de
tres grupos funcionales del Desierto de Chihuzhua
no compiten por agua en afios con baja
precipitacion, sin embargo aparecen interacciones
negativas luego de lluvias intensas (Briones ct al.
1998).

Un reto adictonal a! estudio de las interacciones
entre y dentro de grupos funcionales en los
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dmbitgs de 1z co evalusidn y Iz dindmicg de los
ecosistemas desértico lo imponen las nipidas
fluctuaciones climaticas en el contexto del cambio
global. Una pregunta abierta que habria que evaluar
en témminos de composicion de especies y
productividad primaria, es cudles serdn las
consecuencias anivel comunitario enel largo plazo de
la disminucion paulatina de la precipitacion en el
centro-norte de Chile.
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14 especies arbustivas del desierto costero del norte-centro de Chile, 30+S.

Codigo Especie Habito' Sistema Fuente de Agua®
Radicular®
Jul 96 MNov96 [Abr97 |Jul 97
Bi Bridgesia incisifolia D 5 - A - -
Ce Calliandra chilensis D s - A A -
Cd Cordia decandra D 5 - A - -.
Ec Encelia canescens D (8V) s - A - A
Ep Ephedra chilensis sv 5 B? A A B?
Hs Heliotropium stenophyllum sV ] B B AB B
Og Oxalis gigantea D, TF, PF 55 - A - -
Ls Lobelia polyphylla D 58 - A - -
1 Bp Balbisia peduncularis D d - A AB -
' Ft | Flourensia thurifera ) 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 Proustia cuneifplia D p - B - A

! Habito: D decidua, SV siempre-verde, TF= fallo fotosintético, PF peciolo foliar fotosintético (peciolo
foliar persiste por un tiempo luego de la caida de la hoja) (segun Olivares & Squeo, 1999).

2 Sisterna radicular: s= superficial, ss= superficial suculento, p= profundo, d= dimérfico (ver Fig. 5, segiin
de Olivares et al. 1998).

? Fuente de Agua: en base al andlisis de composicién isotdpica se diferencian dos estratos: A (superficial)
y B (profundo). (segiin Squeo et al., en preparicion).

— 20

z >

PACIFICO

FIG. 1. Localizacion del sitio de estudio, Quebrada El Romeral, norte-centro de Chile.
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FIG. 2. Precipitacién Anual entre 1983 y 1998 en La Serena. Datos aportados por la Direccién General de
Aeronautica de Chile, Aeropuerto La Florida, La Serena.
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FIG. 3. Promedio mévil (30 afios) de la pluviometria en La Serena, periodo 1878 y 1998 (modificado de
Fuenzalida en Soto & Ulloa, 1997).
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Actividad Vegetaliva
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SIMILITUD ACTIVIDAD VEGETATIVA

FIG. 4. Fenofase de actividad vegetativa en 14 especies arbustivas durante dos ciclos de crecimiento anual,
Quebrada Romeral, norte-centro de Chile. Las lineas indican qQue sobre el 5% (linea punteada), 25% (linea
continua delgada) 6 50% (linea continua gruesa}de los individuos se encontraban en esta fenofase. Ver los
codigos de las especies en Tabla 1 (segin Olivares & Squeo, 1999).

Para evaluar si existian grupos de especies con un comportamiento fenolégico semejante, se realizé un
analisis de similitud utilizando el indice de Colwell & Futuyma (1971):

t
w=1-%¢ °P,-Py

donde P; y P, son la proporcion de la fenofase en el tiempo i-esimo para las especies j y k. El dendrograma
se construy6 a partir de la matriz de similitud (Goldsmith et al., 1986).
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FIG. 5. Arquitecturas radiculares que presentan las especies arbustivas estudiadas en Quebrada El
Romeral, norte-centro de Chile (segin Olivares et al,. 1998). Arquitecturas radiculares superficial
(Encelia canescens), superficial suculenta (Oxalis gigantea), dimorfica: (Senna cumingii}y y profunda:
(Haplopappus parvifolius).

15



IIIusTr'cn‘ed Handbook for
SusTamabIe Harvest
m Semi- wild Populations
of Harpagophytum
procumbe’ns
- and
Preparation of Good Quality

Guideline on the commercial collection of the medicinal plant
Harpagophytum procumbens from the environment,
GHP / GColP
Good Harvesting/Collecting Practice for Education of Diggers,
Traders, Exporters and Nature Conservation Authorities

Prepared by
Dr. E.Schneider, Salus-Haus
for the
KALAHARI HARPAGOPHYTUM PROJECT
Teufelskralle - Devil’s Claw - Grappla Piant - Sengaparile
Conservation by Cultivation and
Sustainahle Harvest in Semi-wild Population

Farm Avontuur, Gert Olivier, Kuruman, $A
Firmenkonsortium Salus - Bioforce - Parcaval
Universitat Miinster - University Durban-Westviile
GTZ

2nd Edition July 2000



Guideline on the commercial collection of the medicinal plant Harpagophytum procumbens from
ine environment, GHi* / GCoiP, Good Harvesting/Collecting Practice for Education of Diggers,
Traders, Exporters and Nature Conservation Authorities
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What makes a medicinal and aromatic plants special?
DAGMAR LANGE'

A starting point: the term MAP

Assessing the sustainable yield in medicinal and aromatic plant collection - thus the fitle of
this expert workshop. To get a common ground for discussions, an elementary need is at
the beginning to define the subject. Two questions arisa: What is a medicinal and aromatic
plant {MAP) and further what makes a MAP special? Living without plants — unimaginabie!
Since time immemorial, people have used plants above all for food, construction, shelter,
tools, fuel, and of course for-health care and cosmetic purposes. “Medicinal” and “aromatic”
are terms describing properties of chemistry and use. While medicinal plants prevent,
alleviate or cure diseases, aromatic plants contain fragrants, essential cils and are valued as
perfumes, herbs, spices, and as medicines. Further important plant use areas are sweets,
beverages, spirits, liqueurs, varnishes, and also insecticides. The overlap between all these
categories of plant use supports the view to apply the term MAP to the whole range of plants
used not only medicinally sensu stricto but also in the neighbouring fields of, e.g. condiment,
food and cosmetic in particular from the point of view of 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
forest product), NTFPs (non-tirnber forest product), pharmaceutical plant, botanicai
(drug/herb), herbal 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 from plants (botanical, resin, gum, pharmaceutical plant) or even
more general on products of biological origin, like NWFP or NTFP. The latter include also
the habitat origin. Only the term MAP is not product oriented; instead it focuses on plant
species, an important distinction to all other terms. Consequently, the tarms MAP on one
side and NWFP / NTFP on the other side are not directly comparable. NWFP exciuding all
wood is £ a subset of NTFP including wood for uses other than for timber. Both products are
of bioclogical origin and are derived from forests or other wooded land (and in some
definitions also from trees outside forests). In contrast, botanicals (= pharmaceutical plants)
obtained from MAPs are of plant origin, and may be gathered not only in forests, but also e.g.
in grassiands, wetlands, alpine communities, arable land, and ruderal areas.

How many species are MAPs?

The number of plant species that are used for medicina' and aromatic purposes can only be
roughly assessed. An estimated 70,000 plant species are used in folk medicine world-wide,
a figure recently confirmed by a country-based calculation of national medicinal floras. Of
these many plant species, ca. 3,000 species are in international trade, a figure based on
investigations of the German MAP trade {ca. 1,500 MAPs), a survey of the equivalent
European market (ca. 2,000 MAPs), and the fact that Garmmany is an important trade centre
for MAPs, with trade connections to all regions of the world.

University Koblenz-Landau, Campus Landau, Department of Biology, Forststralle 7, 76829
Landau, Germany, e-mail: dagmarlange@t-online.de
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What makes MAPs special — or — characteristics of MAPs

V¥iial du we know about the production of MAPs? In general, there are three options: MAPs
may be harvested from the wild, cultivated or obtained from both sources. Although
cultivation of MAPs is known since several thousand years (e.g. opium poppy since at least
2700 B.C.), in particular in central Europe with its long tradition of growing MAPs, dating back
to the medieval gardens, and today with 70,000 ha of MAP plantations within the European
Union, only around 150 MAPs are commercially cultivated within Europe, and about 300
MAPs worldwide. In terms of species numbers, about (70-) 90 % of all MAPs are primarily
harvested from the wild - a surprisingly high share. To calculate the share of wild-coliected
botanicals in terms of volumes is much more difficult. There are no or only few exact figures
available of the total production of MAPs or of those under cultivation. Based on some
country-based available information e.g. of China (60 % of the quantities in trade are said to
be sourced from the wild) of Nepal (wild-collection of 15,000 t of botanicals/a) , and a rough
calculation of the quantity of wild-collected botanicals in east and southeast Europe in the
late 1980s amounting to a minimum of 30,000-45,000 t of dry plant material, the share of
wild-collected plant volumnes is estimated to about 50 (-70%).

MAPs are a very diverse group of plant species. They span all life forms (annual, perennial
herbs, shrubs, trees), all plant parts are used, root, stem, wood, bark, leaf, flower, fruit, seed,
and they grow in all habitats and all clirmatic regions of the world. Many internationally traded
MAPs show a wide geographic distribution. The geographical origin of the botanicals used in
Germany may iliustrate these facts well; in general, they originate from ail geographical
regions of the world, with dominance of the temperate regions of Asia, Europe, and North
America not tropical regions. A high number of not less than 605 species are native to
Eurcpe, the majority of them distributed across several geographical units, e.g. the
Mediterranean area, Eurasia or even the Northem Hemisphere; only 16 species are limited
to Europe. A further interesting fact is that 71 of these species are introduced to Europe.
Analysing the life form of the MAPs used in Germany, the dominance of perennial herbs (625
species) is striking. This fits well to their geographical origin mostly of temperate regions, as
hemicryptophytes and cryptophytes are wel! represented in the equivalent vegetation types.

Susceptibility to collection varies among species depending on their different biological
characters such as life form, growth rates, reproductive systems, and on the different plant
parts used. The susceptibility of species to over-collect on is above all to a function of life
form and plant parts used, well illustrated by the fact that medicinal plants on the CITES lists
are mainly the ones harvested for their roots.

Resource assessment methods for medicinal and aromatic plants: Designing
sound inventories

JENNY WONG'

In order to provide guidelines for the assessment of a sustainable yield for MAPs we have
first to develop an understanding of what we mean by various terms and establish some
generic principles. The collection and use of MAPSs is of interest to a great many

' wild Resources Limited, Bangor, UK, jenny. wong@wildres ources.co.uk
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stakeholders representing a range of cultures including o number of academic discipiines.
Each of these disciplines uses a range of terms such as ‘inventory’ and ‘assessment’ but with
little cross-disciplinary consistency. This is itself a considerable barrier to the development of
standards for MAP management. This paper opens by laying out some basics as responses
to the following questions:

e What do we mean by ‘inventory’? — In ethnobotaryy this usually means a simple list of
species available at a site or habitat with names particular to an ethnic group. However,
if we are concerned with assessing management options, inventory should be taken as
meaning a set of cbjective sampling methods designed to quantify the spatial distribution
and quartities of species within specified levels of precision for the purpose of
management.

¢«  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
stocking of a species as 0.25 stems/ha while an assessment will say whether this is too
much or little 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 sense this
becomes an inventory designed according to statistical principles. This in turn means
adopting a sampling approach where a number of samples are independently and
objectively selected from the area and species of interest. A measure of the quality of an
inventory is s 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 for the sampling
error of an inventory are only of concern to those familiar with academic science but
remember that this usually includes statutory regulatory authorities such as Forestry
Departments. However, basing management decision on good quality data is important
to all stakeholders.

I 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 manner as financial resources for fieldwork
are often severely limited. Unfortunately, in sifu quantification of MAP resources is not
straightforward for 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 information 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 therefore 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 further contended that when statistical sound inventories are required, it is a fallacy to
confound cost-efficiency, simplicity and low sophistication. 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
sophisticated 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.
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Guidelines for tailoring inventory protocols to the specific characteristics of MAP species as
developed for tha FAQ NWFP assessment will be bricfly presented. These are based on lie
following considerations:

» Sampling design requires consideration of population density and distribution;
* Plot layout requires consideration of life-form and size of target species;
¢ Measurements made need to consider the commodity or harvested part 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 todevise a programme to develop and test protocols suitable for the assessment of
sustainable yields for MAPs,

Forest inventories: Principles, experiences and lessons for NWFP inventories
CHRISTOPH KLEINN'

This paper gives an overview of basic technical principles of forest inventories with reference
to designing inventories for NWFPs. The role of forest inventories is described as a too! for
data provision to support decisions that are oriented towards sustainability of the utilization
of the forest resource. As an example, sustainahility of timber production is illustrated with
some historical background.

Information needs of the natural resource manager can be formulated in simple questions
to which forest inventories need to generate a suitable clata set:

« How much is out there and where and in what quality?
» How much of the growing stock is accessible for harvesting?

* How does the resource change over time, how do hurnan interventions affect the resource
and its developrment?

These questions are the same for timber inventories and for inventories of non-wood forest
products. And the most difficult question is probably: To what extent / precision / 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
stratification.

Field data are collected on a sampling basis. The three basic design elements of
sampling studies that need to be worked on and defined when devising a sample based
inventory are presented and described: (1) sampling design, {2) response design and (3}

' Institute of Forest Management, Georg-August-Universitat Sattingen; ckleinn@qwdg.de
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esiimation design. Exampies are presenied from forest inventories and exiensions made
towards the inventory of NWFPs. Models which are wiclely available for forest inventories
are largely missing and need to be derived for NWFPs.

While many principles of forest inventories apply immecliately also to the inventory of
NWFPs, the latter is even more complex and difficult. Some inventory-relevant
characteristics of NWFPs are discussed. Probably, for many non-wood forest products an
efficient integration of local knowledge is required to make inventories workable and
efficient, being one of various research topics identified.
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Participatory science: Community experiments as a reliable information base
for sustainable harvesting

ANNA LAWRENCE'

This presentation focuses on the challenge of enabling {‘empowering’) local users to
manage medicinal plants sustainably. Specifically, it places sustainability in the context of
adaptive collaborative management, examines the information needs of different
stakeholders, and proposes ways in which those information needs can be met. The
approach described can also be used by private resource managers, but will benefit from

sharing research processes with other users and from established relationships with partners

with the appropriate technical training.

The impact of harvesting medicinals and other NTFPs must be assessed accurately in order
to make decisions for adaptive management. This is a particular challenge where the forests
are managed by, or in partnership with, rural communiti2s. Local users, harvesters and
merchants will engage with sustainability where it affects their livelihoods within cultural
context. Whilst reliable data are essential for management, field-based researchers
emphasise the need for methods which are simple, rapid, focused on species with high
potential for livelihood improvement, scientifically valid but usable by non-scientific forest
managers. Our work searches for an acceptable balance between locally relevant and valid,
and scientifically reliable, information.

To social researchers and development workers the validity of local knowledge is so evident
that it can still surprise them that such knowledge needs to be defended to scientists. The
approach described in this paper takes it as axiomatic that local knowledge about the
resource exists, is evolving, is relevant and contextualised, and complements scientific
knowledge, but that parts of it may be dormant or subcenscious, or overridden by concerns
about resource access and security. Furthermore, it is proposed that the contribution of
sclentific knowledge may relate more to methodology than to content. This approach
therefore requires an open-minded and constructivist approach to knowledge creation, from
the start.

Briefly, the process consists of the following. A research team is formed, in the tradition of
much farmer participatory research, consisting of resource users, other influential or
important local stakeholders, foresters and the facilitators (in this case from national NGOs).

! Environmental Change Institute, University of 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 of local with scientific knowledge, the research team prepese 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 itself involve much debate and learning. BAU is taken to be the formalised description
of what most people do most of the time, when they are harvesting. It has to be
standardised, in order to permit rigorous comparison with any alternative management, and
defining it requires sharing and negotiation among research team members. Alternative
management and harvesting methods are then proposed and defined in the same way.

A key step is the explicit formulation of a hypothesis along the lines of "If management is
changed from BAU to the alternative, yvields and / or regeneration will increase / stabilise
because ...". With the suppon of foresters and researchers, research plots are then
established based on principles of randomisation, replication and controls. These compare
indicators, test comrelations between indicators and make recommendations about useful
proxies for measuring sustainable yield. Data is collected, and analysed in collaboration, and
results interpreted in meetings with the wider community of forest users.

The paper examines the effects on different stakeholders of the process, including the
formulation of hypotheses about management and yield, usability of indicators of sustainable
yield, the need for both quantitative and qualitative data, comparison of scientific monitoring
with local monitoring, reliability and validity of the information generated. It concludes with
the important consideration of the effects of such monitoring on local perceptions and action,
and overall implications for governance.

The paper draws on the experience of a UK DFID Forestry Research Programme project
working with NGOs and forest-ranaging communities in India and Nepal, and complements
the paper by G.A. Kinhal.

Participatory resource estimation of medicinal plants: A case study from India

GIRIDHAR A. KINHAL, JAGANNATHA RAO and M. ARTHUR SELWYN'

Local communities and their knowledge related to natural resources are being increasingly
recognized globally. Participatory approach integrates people of different socio-economic
and cultural status and helps to establish a need based and objective oriented local
institution. Such an institution is aimed to facilitate coherent action and help the stakeholders
to contribute in designing, implementation and appraisal of methodelogy. It also helps the
resource managers to decentralize and broad base the conservation of valuable medicinal
plants and other NTFPs, which provide livelihcod suppert to many people.

Capacity building through constituting a local institution called Task Team was attempted
in Agumbe of Kamataka state in India, providing opportunities to all stakeholders to apply
traditional and scientific knowledge at village level for resource accounting and developing an
adaptive management methodology for sustainable harvesting. Documentation of traditional
knowledge and practices related to selected medicinal plants and NTFPs was undertaken to
characterise and assign roles to different stakeholders in the Task Team. A sequential filter
technique was applied to enable the local Task Team tc set objectives for resource

! Conservation Action and Research Group, Foundation for Revitalisation of Local Health Traditions

{FRLHT), 74/2, Jarakabande Kaval, Past Altur, Via Yelahanka, Bangalore 560 0684, India,
ga kinhal@friht.org, j.rac@friht.org, rrthur@rediffmail.com
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management. The specific objective was to evaluate the community’s resource
assessment potential under different harvest regimns and costs involved in undertaking
these activitiee, The Tack Team meamhaors’ n—-n—-uq to astimate he 1esuuces was

enhanced through training, whenever physical measurements were involved.

The Lauraceae species Cinnamomum macrocarpum Hook f. (locally known as Kadu
dalchini), leaves of which are harvested for their high madicinal value, was selected for
resource assessment. Different site, plot and tree related parameters were assessed by the
community. Resource quantification (leaf 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 visually by the Task Team members
based on their experience prior to the actual harvest in two 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 variations. in leaf weight proved to be non-
significant. 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 resuils justify that a strategically
constituted stakeholders’ team can set objectives for resource management, assess
resource potential, and efficiently estimate possible harvest with high accuracy.
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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. | present a review and synthesis of the literature: on MAP harvesting impacts with the
objectives of (1) illustrating 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 affordable methodologies for assessing MAP
harvest sustainability.

The MAP literature illustrates that MAP harvest can have impacts at the levels of
individuals, populations, communities and ecosystems. Harvest sustainability for any
one species is heavily influenced by variation in biclogical factors such as the plant part
harvested and life history strategies, as well by variatior in ecological and environmental
factors, including both abiotic and biotic factors. Moreover, the literature has shown that
variation in management practices for wild harvested MAP carried out at a variety of scales,
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 fire, grazing,
logging, agricultural practices) have large effects on harvest impacts and can interact with

' University of Hawai'i at Manoa, 3190 Maile Way, Room 101, Honolulu, H| 96822, USA,
ticktin@hawaii.edu
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each other. In addition, harvest sustainability at one ecological level may not translate into
sustainability at another level, raising the question of what ‘impacts’ are.

A wide spectrum of methodologies have been used in assessment of ecological sustainability
of MAP harvest, including experimental harvests and measures of vital rates; assessment of
genetic structure and diversity; documentation of patterns of abundance, density and
population structure; modelling of population dynamics iand sustainable harvest levels; and
assessments of community structure and composition and resource cycling, among others.
The majority of ecological assessments for MAP has been at the population level. Many of
these methods represent high costs in time and resources. Several case-studies illustrate
the ways in which they can be problematic or efroneous when interpreted without adequate
analysis of socio-economic, political and cultural factors. However, some high input
ecological methads, such as population modelling, have: yielded informative resuilts on
harvest sustainability that are not obtainable with other more affordable methods, and also
shed light on harvest sustainability for many other MAP. The MAP literature, and the gaps in
it, suggests ways in which key species for these kinds of studies can be selected.

Patterns emerging from the literature on MAP harvesting impacts point o some ways in
which ecological assessments for many MAP may be more affordable and effective,
especially when combined with local or traditional methods for assessing resource status.
Several studies illustrate the ways in which the latter can be highly effective as tools for
assessing conservation status of MAP at different ecological levels and lead to adaptive
management. The latter is particularly important since the MAP literature illustrates the
importance of assessing sustainability over the long termn, though this is rarely done.
Sustainable harvest assessments from market documentation and qualitative observations at
the community and ecosystem levels have also been illustrated to be effective. An
understanding of the life-history, ecological, socioeconomic, cultural, political context of
harvest for any given MAP is key in identifying what methods and combinations of methods
can be employed.

How much impact on plant populations is tolerable? — An approach to
determine thresholds for significant detrimental impacts in the context of the
ISSC-MAP '

ULRICH SukopPP'

The International Standard for the Sustainable Wild Col ection of Medicinal and Aromatic
Plants (ISSC-MAP) provides a long list of principles and criteria compiled to ascertain the
sustainability of wild collection of MAP resources. A basic and most important principle
postulates that the wild collection of MAP resources shaill be conducted at a scale and rate
and in a manner that maintains populations and species over the long term. The collection
intensity should be well balanced with the species ability to regenerate. Furthermore,
resilience of the species against (over-)exploitation is raquested.

The mentioned criteria of harvest sustainability and resilience should be precisely determined
in science-based case studies provided that 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

' Federal Agency for Nature Conservation, Konstantinstr. 110, 53178 Bonn, Germany,

ulrich, sukopp@bfn.de
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provide information exclusively on the extreme limit of exploitation: in case of harvesting in a
not sustainable manner or reducing the populations ta a not resilient size we are ahvinusly
beyond the limit and have caused an undesired damage to a part of nature. Leaving a MAP
unexploited or over-exploiting a MAP are two extreme situations opening up a long
range of scenarios in between. It remains an ethical task to determine the threshold of
significant defrimental impacts on MAP populations. Scientifically sound data about
population parameters and the condition of nature and environment essentially contribute to
setting these thresholds. Such normative standards correspond to more general nature
conservation goals and need to be fixed and legitimized in some sort of societal agreement.
In addition, it is most important to consider and address negative environmental impacts
which indirectly influence other wild species, habitats, ecosystems and the landscape.

The theoretical concept of environmental damages and its 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 adapted to the questions raised by
ISSC-MAP. Three conclusions are particularly important: (1) the definition of environmental
damages, (2) the further operationalisation using criteria and indicators and (3) the setting of
nermative standards for significant detrimental impacts.

{1) An environmental damage caused by wild collection of MAP is a significant direct or
indirect detrimental impact on a bictic subject of protection/regulation (animals, plants,
fungi, microorganisms) or on an abiotic subject of protection/regulation (soil, water,
air/climate). The damage may affect the subject of protaction/regulation as a whole or any of
its components or the functional and structural relations of the protected/regulated subject or
the sustainable use of the protected/regulated subject including its functiona! and structural
relations. The definition is based on clearly named protected/regulated subjects (any
biotic or abiotic part of nature) and on the causality of wild collection to the damage. ltis
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 protected/regulated subject (two-dimensional approach of environmental risk
assessment).

(2) The above 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 impact. As criteria 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 indirectly 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 performed by expert panels which agree case-specifically on

tolerable negative effects. The results should be consistent with more general nature
conservation goals.

For each unique case of wild collection of MAP as many as possible of the above 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 abictic 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
not. The described procedure is a well-known standard of environmental 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'

In resource assessment of medicinal and aromatic plant species monitoring is part of the
adaptive management cycle. The way of application of manitoring results to management
activities should be identified before any data are coliected. Typically a baseline study of a
resource {initial evaluation) and trend monitoring of a used resource can be distinguished.
Monitoring of a statistically defined plant poputation means repetitive observations at
permanent locations at specified time intervals.

If neither a data intensive (eco-) system approach nor a laborious population viability analysis
are intended, cost efficiency in monitoring can be achieved. The term cost efficiency is
used in that respect that no money should be spent for supplementary data collection and
analysis which is not necessary for management decisions. Plant resource monitoring ¢can
be simply structured because contrary to vegetation studies not many explanatory variables
for species increase/decline exist but only one: the harvest. This variable with its direct and
indirect effects is known and to a certain extent under control. Further it is questioned if the
important scientific concept of cause and effect explanation which needs several hypotheses
testing procedures is necessary in every resource assessment procedure.

if carefully defined limits, i.e. securing sustainable population 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 adjust harvest procedures in time.

No concessions should be made in setting a minimum detectable change (MDC) of viability
parameters of the species population,

Management
(sampling) Species
objective traits...
Setting Biclogical I
MDC knowledge
=
Are 5% (25%)
decrease of %'
sustainable...?
., i

Sampling m_ Monitoring
design costs

MDC is directly related to statistical test power and has consequences for the sampling
design. Its setting requires consideration of both the biological implications (How large a
change should be considered biclogically meaningful?) and the monitoring costs which
increase with sample size and — but not necessarily — with more sophisticated sampiing
designs. Thus MDC links ecologists, statisticians and financing partners (see figure).

! Limnoterra, Kaltenbrunnenstr. 14, 79807 Lotistetten, fremp@uni-hohenheim.de
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Itis proposed that in resource monitoring a core element should be to state which size of
change of a resource is desired io be detected, If no preliminary data about statistical
distribution properties and variability of the investigated variables (needed for MDC) are
available a pilot study has to be undertaken. This will b2 more cost efficient as the
responsible person can avoid missing a true decline of ihe resource (plant population} and
failing to take action.

But note, the above described concept might not be applied to rare species and such with
particular distributions. This however does not limit its <|pphcab|I|ty in a multitude of cases.
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Community management of medicinal plants in Nepal: Practices and trends
towards sustainability

NIRMAL BHATTARAI' and MADHAV KARKF

Nepal has been a traditional supplier of about 100 species of wild harvested medicinal and
aromatic herbs to the Indian and other international markets. Some 20 high demand and
high value herbal products constitute about 80% of the volume and value. Historically the
people of Nepal's far flung mountains controlled and managed the collection of herbs in their
forests and pastures primarily for local uses and supplementary cash income. Today,
uncontrolled commercial extraction of a number of medicinal plant species has significantly
eroded the country’s resource base that calls for urgent action towards sustainable
management of medicinal plants in the wild.

Sustainability has many different definitions but in the ecological context of medicinal plants,
harvesting can be considered sustainable if the harvest has little or no long term harmful
effect on the poputations being extracted, when compared to equivalent natural populations
not subjected to harvest.

In Nepal, although there is considerable evidence of over harvesting of medicinal plants,
quantitative analysis of the effect of unsustainable extraction on natural populations are
lacking. There are scientific ways to properly extract medicinal plant resources in nature with
minimum physiological and ecclogical damages. However, this requires research and
implementation of guidelines of sustainable management. Ideally, technical inputs combined
with traditional knowledge should produce an adaptive technology that is based on the
cultural, social, environmentat and economic factors that are relevant to the local population

Nepal's cutrent forest policy has promoted the community-based forest management
principles and practices. At the community level, local people are the true resource
managers, with a vested interest in sustaining the integrity of natural resources on which they

' ICIMOD, P.B. 20568, Thapathali, Kathmandu, Nepal, mansa@ccsl.com.np
! Deputy Director General, ICIMOD
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heavily depend. Consequently, the management of national forests is being systematically
handed over to community of users. As a group they share the rights and responsiiitties ot
managing the forest according to their needs and benefits. About 21% of the national forest
totaling approximately 11,85,565 ha represented by 14,227 forest patches have been
handed over to the local community of users for management, benefiting 16,35,664
households representing about 29% of the country’s pojpulation.

An ICIMOD-based project funded by the Medicinal and Aromatic Plants Programme in Asia
{MAPPA) and operational since 2002 in the Baitadi and Darchula districts of western Nepal
has been increasing the capacity of local communities by building the technical and
institutional capacity of the district chapters of the Federation of Community Forestry Users-
Nepal (FECOFUN). Objectives are the conservation and efficient management of medicinal
plants and other NTFPs and to generate household income in an economically equitable and
environmentally sustainable manner.

The project activities included strengthening of the leadrship skills and technological
knowledge of the Community Forest User Groups through training and capacity building.
The major elements of research conducted so far have been: training and skill development
in MAP inventory; collection of baseline data on the size-class structure and yield
characteristics of the plant population; sample-based quantitative assessment of plant stock;
regeneration surveys; life cycle studies and rotational harvesting practices on selected
species; determination of the optimum harvestable amounts and periodic adjustment in
harvest levels, establishment of medicinal plant nurseries for in situ enrichment plantations
and ex situ cultivation; and impacts of different levels of harvesting on sustainability in in situ
and ex situ experimental plots

The sustainable wild collection and quality control aspects have been concerted with the
International Standard for Sustainable Wild Collection of Medicinal and Aromatic Plants
(ISSC-MAP). Likewise, the WHO Guidelines on Good Agricultural and Cellection Practices
(GACP) for Medicinal Plants have been used to blend the traditiona! practices. The progress
to date is encouraging. Valuable data and information are being generated that are likely to
serve as a model for sustainable management of medicinal plants in the wild. This is
expected to be replicated in other areas communities altke.

Sustainable harvest of Actaea racemosa from Appalachian forests
JAMES CHAMBERLAIN' and A L. (ToM) HAMMETT?

Black cohosh (Acfaea racemosa; Syn.: Cimicifuga racemosa) is an erect perennial found in
rich cove forests of eastern North America. Products made from the roots to treat
menopausal symptoms have been used for more than 40 years by Europeans and have
been more recently available in the United States. The American Herbal Products
Association estimates that more than 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 “apparently secure”, while some conservation groups list the species
‘at risk’, and two states in the US consider it endangersd.

! USDA Forest Service, Southern Research Station, Blacksburg, VA, USA, jachambe@vt.edu
2 Department of Wood Science and Forest Product, College of Natural Resources, Virginia
Polytechnic Institute and State University, Blacksburg, himal@vt.edu
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In 2000, the Medicinal Plant Working Group of the Plant Conservation Alliance (which
includes representatives from ten tederal agencies and more than 250 nonfederai
cooperators) fostered a partnership between the Garden Club of America, a non-
governmental organization dedicated to the conservation of native plants, and the USDA
Forest Service to address growing conservation concerns regarding this species. The group
established a study protocol to examine the frequency and abundance of black cohosh,
as well as the impact of harvest levels on population sustainability. An overall goal of the
project has been to provide information and knowledge that will improve the decision making
abilities of the National Forests to better understand sustainable harvest levels to improve
management activities for black cohosh. Recognizing that the lack of funding was a major
constraint the group designed the study to use volunteer “citizen scientists”. The studies
are conducted on public land, either National Forests or National Parks. Local Forest
Service or National Park Service scientists coordinate the research aspects, while a Garden
Club member coordinates volunteer participation.

For the first three years, field activities were limited to the National Forests of North Carolina.
25 permanent plots, each measuring 10 x 10 meters were established in 4 different cove
forests. 16 plots were harvested with two different intensities (30 and 60 %). Data have
been collected on number of plants, stem height, canopy width, as well as number of
infiorescences for five year. In 2005, more than 50 volunteer citizen scientists participated
in the two day data collection activity. Summaries of data provide insight into the effects of
harvesting.

In 2003 and 2004, the study was expanded to include one site in the neighboring state of
Virginia. In 2005, the original Virginia site was discontirued due to poor site conditions, and
two new Virginia sites were established. That year, more than 20 volunteers participated in
data collection. The dimensions of the Virginia plots varied from the North Carolina plots (to
reflect local plant densities and growth conditions), but similar data collection methods were
used. The data collected wil! aid in carrelating above and below ground biomass, with
the expectation that better and non-destructive inventory methods would be developed to
estimate the volume of potential root harvest. As data from the Virginia sites have only been
collected for two years it is too soon to expect reliable correlations.

Several challenges have surfaced through these projects that influence the viability and
refiability of the study. In some locations, particularly North Carolina, black cohosh is often
found growing with Yellow cohosh (Actaea podocarpa, Syn.: Cimicifuga americana) and
discerning the difference between them is challenging, even for a trained botanist. Training
volunteers in scientific methods as well as plant identification is challenging. Often,
volunteers may not understand the necessity for accuracy and rigor. Keeping volunteers
committed to collecting data though adverse weather conditions can be particularly
challenging. In 2008, data collection in both the North Carolina and Virginia sites were
suspended due to lack of volunteers. The future for this study is in doubt due to lack of fiscal
support for the research coordinators.

This presentation examines the nuances of assessing sustainable harvesting of an important
medicinal plant in the Eastern US. In this case the need for scientific rigor must be
balanced with the avaiiability of funds and volunteers. To ensure greater reliability and
broader application of data and results, more replicatiors are needed over a broader
geographic scale. To achieve this will require greater irvestment in time and money, and as
each of these are limited, the future of this and similar studies is questionable. Lessons
learned from this experience, however, may help develop monitoring and inventory systems
where funding and other resources are constrained.
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Collecting Arctostaphylos uva-ursi, Gentiana lutea and Thymus in Northern
Spain

ROSER CRISTORAL and ROSER MELERO'

Arctostaphylos uva-ursi, Gentiana lutea 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: Arnica montana, Jasonia glutionosa, Equisetum arvense,
Juniperus communis, Ramonda myconii, Rosmarinus officinalis, Santolina chamacyparissus,
Tanacetum 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 Arctostaphylos uva-
ursi, Gentiana lutea, Arnica montana, Thymus vulgaris, Lavandula angustifolia, Satureja
monitana, Rosmarinus officinalis and Lavandula latifolia studying different aspects of the wild
populations. We have studied the overall condition in some of these species (arnica,
rosmary, lavender and savoery). In some other species (bearberry, 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 carried out with Arctostaphylos uva-
ursi with the aim to know: (1) the aerial biomass produztion under different environmental
conditions and during different harvesting season; (2) the regeneration capacity of the plant
according to the last pruning and to the different intensily 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 forast 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 populaticns gathered every year show, in the third year,
a fitness reduction due to a significant decrease in sprouting capacity. In autumn the arbutin
concentration is higher than in spring.

Regarding Gentiana lutea, we have carried out differert experimental studies focused on
the resource assessment in the Pyrenees and on its biology, giving special attention to the
reproduction. Also, these first studies evaluated the effect 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 the main way of G. futea 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 tha traditionat 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 rate.

Finally, the studies of wild collection of mediterranean MAP specles, like Thymus vulgaris,
Lavandula angustifolia and Saturefa monfana, evaluate the effect of the collection technique
on the survival and on the vield of these species in the wild. The collection technique
includes the harvesting method itself, the extraction rate and the collection periodicity.

! Department of non wood forest products, Forest Technology Centre of Catalonia, Pujada del
Seminari s/n, 25280-Solsona, Spain, roser.melero@ctic.es, roser.cristobal@ctfc.es
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Compiling a handbook on NWFP inventories: A project of FAQ s Faorestry
Department

CHRISTOPH KLEINN" and JENNY WONG?

The Forest Products Division of FAO has projects in various NWFP related topics. A series
of widely accepted NWFP issues are the starting point for FAO’s NWFP research activities,
among them the lack of sufficient quantitative information on production, consumption
and trade. Other issues are the lack of management prescriptions, unclear user rights and a
lack of awareness, policy and regulatory instruments.

FAQO’s mission covers the fields of definitions, standards and technical assistance.
Programme priorities are institutional strengthening, provision of information, conservation
and sustainable utilization, and international processes. For these pricrities, data on the
resource base are required; wherever possible in a good quality and following clear
definitions.

Therefore, FAO engaged in the development of a handbook on NWFP inventory: “Non-
wood forest products. Resource Assessment Guidelines”, with JENNY WONG as senior
author. That handbook draws upon the experience from various NWFP field projects in
Africa and embraces a compilation of a variety of sampling strategies for field
inventories of a wide range of different NWFPs. There is no such thing as one single ideal
sampling technigue for all NWFP in all regions so that a wide range of sampling technigues
needs to be considered when planning an inventory for NWFP. The handbook offers such
an overview of sampling techniques at a statistical level and language which should be
accessible to most NWFP project planners.

Structure and contents, and also limitations, of these guidelines are presented and
discussed. In addition, some case studies that are part of that FAO handboock are presented.

A preliminary assessment of the harvest impact on Pelargonium sidoides in
South Africa and Lesotho

DAvID NEwTON®

Pelargonium species in general (at least 18 species), have been used in southern Africa as
useful medicinal plants for many years providing relief for colic, diarrhoeas and dysenteries.
The species harvested medicinally and researched in this report, namely Pelargonium
sidoides forms part of a group of Pelargonium species with red-coloured fleshy roots used to
treat the above mentioned abdominal upsets and upper-respiratory tract infections. P.
sidoides occurs in Lesotho and the Eastern Cape, Free State, Gauteng and Mpumalanga
provinces of South Africa.

' Institute of Forest Management, Georg-August-Universitat Gottingen; ckleinn@qwdg.de

? Wild Resources Limited, Bangor, UK, jenny.wong@wildresqurces.co.uk

* TRAFFIC East/Southern Africa, Private Bag x11, Parkview 2122, South Africa.
david.newton@ewt.org.za
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During 2002, TRAFFIC was contractcd 16 underlake a preiiminary fieid assessment of
harvest impact on this species in and around the Eastern Cape towns of Alice,
Grahamstown, Wesley, Peddie, Hogsback and Thomas Baines Nature Reserve. During
2006, TRAFFIC also conducted a preliminary analysis of the P. sidoides industry in Lesotho.

Annual harvest volumes are estimated to range from 3,000 kg to 45,000 kg. However,
based on preliminary field observations this species does not 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 harvesting 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 hectares).

In assessing the impact of harvest on P. sidoides, it became evident that all harvest was
being conducted illegally and without the use of formal or informal management plans by
conservation staff, harvesters or traders. Hence a methodology was adapted to aliow the
making of a preliminary “non-detriment” assessment of the industry with particular reference
to harvest regime. K must be emphasised that this project 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 biologica! and environmental
factors exacerbating harvest impact. The following methodology (typically adopting
procedures for CITES “non-detriment findings”) was used, namely:

» Identification of interested and affected parties to ensure that interviews assessed the
views and experiences of a representative group of industry participants;

e Confirm during interviews and literature review the existence or lack of formal and/or
informal management plans and species threat asseissments within government
conservation agencies and amongst traders and harvesters;

s 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. longevity and reproductive
rate) that make it resilient or susceptible to harvest,

+ Assess ecological adaptability to identify characteristics (e.g. ability to grow in wide
variety or highly specific soil types) that may make il resilient or susceptible to harvest;

s Establish the plants preferred habitat to identify its suitability for growth under disturbed
conditions or as part of mature climax communities;

+ Without conducting detailed population surveys obtzin available quantitative and
qualitative data on population status and distribution;

» Identify the plant part utilised and whether this indicates destructive or sustainable
harvest;

s Assess the ability of the plant to regenerate easily or not through the set of seed or
through vegetative propagation. It is of importance to distinguish between vegstative
regeneration of the plant and actual recovery of the commercially valuable product. It is
possible that recovery of the latter may lag behind the former by several years;

+ Assess the legal means to protect P. sidoides and the existence of ongoing monitoring of
harvest in the field and compare this during interviews with the actual situation regarding
legal or illegal harvest in the field;
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« Identify harvest and post harvest techniques utilised by harvesters and traders to assass
wasteful or inappropriate techniques that may be the cause of supplementary harvest to
replace spoiled materials;

» Identify the main target species and other species that may be mistakenly harvested to
ensure that harvest impact is not assigned to the wrong species;

» Quantify the volume of material harvested for comparison against total population;

For a rapid assessment such as P. sidoides the harvest assessment methodology has to be
flexible enough to maximise the collection of data directly relevant to measuring harvest
impact so that the researcher can make basic management decisions and/or identify future
research priorities.

In the case of P. sidoides, despite the apparent resilience to harvest it is not known how
quickly new commercially valuable tuberous roots form out of the re-growth and too frequent
follow-up harvests may compromise the survival of re-sprouting plants. Considering the
harsh environmental conditions prevalent in habitat, it is provisionally suggested that re-
grown plants should not be re-harvested within a period of four to five years and that further
research into root re-generation times be conducted to enable revision of this minimum
period. In addition, although trade data indicates exporl. volumes in the order of 50,000kg
(wet weight) per annum, it is not clear if this matches volumes processed by the main
importing countries. It is necessary that a supplementary trade study be conducted in
Europe, to identify other international consumers and finally to conflrm that trade levels are
within sustainable limits.

Resource assessment methods for sustainable collection of Arnica flowers in
the Apuseni mountains in Romania

HORATIU EMIL POPA!

The Apuseni Mountains are located in western Romania and are among the most important
source regions of Afnica montana in Romania. The WWF-UK { WWF DCP / USAMV project
.The Conservation of the Eastern European medicinal plants: Amica montana in Romania™
(hereafter called "Arnica Project’) is funded by the DARWIN Initiative and has developed a
model for sustainable Arnica harvesting and trade (www.arnica-montana.ro). The major
threats to Arnica and its habitats are the change of traditional mountain meadow
management into more intensively managed agricultural systems and over-harvesting of
Arnica. :

Both species conservation and economical sustainability rely on appropriate resource
assessment methods, aiming to provide reliable data to determine the optimum maximum
sustainable yield of Arnica and set annual quotas for its harvesting in the project area, the
commune of Girda de Sus. Therefore, all Arnica habitats were inventoried, the number of
flower-heads monitored, the ‘generative : vegetative' ralio determined, and the density of
flowering Arnica plants and their flowering rates analyzed. In addition, the project studies the
biodiversity of the Amica meadows and investigated their management through interviews
with farmers.

! Sir. Observatorului 13, bl. OS 15, ap. 30, 400500 Cluj Napoca, Romania,
popachoratiu@yahoo.com
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Qut of 8,741 hectares (total surface of the commune of Girda de Sus), about 1,600 hectares
of open land were surveyed. During three flowering seasons in 2002 (MICHLER 2005), 2004
and 2008, 807 Arnicz polygens with a tolal suiface of 547 heciares were identified in 32 days
of walking through the area. The most important tools 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 of 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 of flower heads per stem
was also analyzed, resulting in an average of two flower heads per stem. Also, knowing the
average nurmber of the flowering individuals per square meter, allows to estimate the total
number of flower heads.

After data analysis and related statistical calculations, n annual harvesting quota of six
tonnes of fresh Arnica flower heads was determined as sustainable within the commune of
Girda de Sus (BARBARA MICHLER, pers. comm.). The descriptive statistics of flowering
individuals per square meter consist in the calculation of mean, average, maximum and
standard deviation.. In.80% of the habitats, the flowering individuals have a density between
0.02 and 2.9 flowering individuals per m?(all descriptive statistics were provided by BARBARA
MICHLER, internal report, unpublished),

The overall cost of the resource assessment for the three field seasons is estimated at
22,000 US$. This calculation includes the costs of the inventorying, the monitoring, the
hiodiversity research, the soil study research and the mzadows management interviews and
does not include the costs of a 4x4 car, of IT equipment and software and transport costs. It
does also not include the salaries of specialists for analyzing the data and for producing
technical reports. Over the long term, the recurring cosis of resource assessments of the
same area are costs for salaries for field work and data interpretation, accommodation,
meals and transport. If more local people are involved in monitoring accommodation costs
could be reduced. According to the accepted error of the assessment, a lower number of
transects per square hectare could be established, which would offer a possibility to reduce
the working days and the costs for accommodation and meals which are in average 11.5
US$ 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 benefit from external project
funds, still needs to be discussed.

The data obtained from resource assessments and the subsequent data analyses are
valuable information for the development of a management plan for Amnica habitats and for
Arnica collection. This management plan is hoped to be¢ included in the general
management plan of the Apuseni Natural Park established in the region.

To guarantee the long-term sustainability of Amica (and potentially also other MAPs} in the
region, an ethical buyer of the product was found, who will also indirectly have an eye on
adequate resource assessment in the future. Third parly certification is an additional tool of
external resource control; an assessment to obtain organic cerification (EEC 2092/91) and
ISSC-MAP {International Standard for Sustainable Wild Collection of Medicinal and Aromatic
Plants) pilot assessment were carried out by IMO (Institute for Marketecology) in summer
20086.

Reference

MICHLER, B. {2005): Leitprojekt “Heilpflanzen”. — In: RUSDEA, E., REIF, A., POVARA, |. & KONOLD, W.
(eds.): Perspektiven fiir eine traditionelle Kulturlandschaft in Osteuropa. Ergebnisse eines inter- und
transdisziplindren, partizipativen Forschungsprojektes im Apuseni-Gebirge in Rumanien. pp. 378-380.
Institut fir Landespflege, Freiburg (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 of the species composition of MAPs in the Western
Balkan Mountains range and to assess their total and effective potential productivity
area. Several habitat types were studied: pure beech forests with two subtypes: wet and
drier beech formations; wet habitats along the rivers; forest meadows, clearings and
pastures; and cutting yards and forest roads. An inventory of MAPs is performed for each
habitat type. The plant inventory has been done in threz stages: mapping, assessment of
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 of stands and the presence of target species was determined by means
of regression statistical analysis. The total area resulted of the analysis was considered as
potential productivity area (PPA).

Determining the effective productivity area {EPA) was perforrned by means of experimental
plots; in each plot the following characteristics were assessed:

« Coverage of the target species,

+ Area covered by the populations of the target species;
« Productivity {g/m? and kg/ha);

* Growing stock (kg/ha or t/ha). .

These characteristics were used to determine the effective productivity areas (EPA). Only
areas where enough stock for exploitation was available: were considered as EPA.
Exploitation stock should meet the following criteria:

+ Economical effectiveness of the harvesting;

» Accessibility to the localities;

= Possibility for application of criteria for sustainable use.
These criteria are:

(1) Possibility for application of rotations of harvesting. It is determined according to the
period of full regeneration of the population. If such regeneration continues, for example,
5 years, then the rotation period of harvesting is 5 years (each year 1/5 of the stock is
harvested).

(2) Possibility for proper determining of the period for regeneration of the population after the
harvesting.

(3) Possibility to determine the annual harvest on a territory that will not destroy the
population of the target species. This parameter is determined as a ratio of exploitation
stock and the rotation period.

! Department of Silviculture, University of Forestry, Sofia 1756, Bulgaria; ssavev@abv.bg
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Resource assessment methods for sustainable collection of Devil's Claw
(Harpagophytum procumbens DC.} in Naimibia

MARIANNE STROHBACH'

Harpagophytum procumbens is a geophyte restricted to sandy areas of the semi-arid
Kalahari basin of southem Africa. It survives unfavourable seasons by storing water and
assimilates in its tuberous root system — the latter corsisting of a central main tuber
extending into a deep taproot, and secondary tubers, which form on roots growing
horizontally off the main tuber, often close fo the soil swiface. The plant emerges during
favourable conditions in spring from the main tuber, and the prostrate-growing shoots die off
completely either at the end of the growing season, or when conditions become excessively
arid before.

The secendary tubers have been used for centuries as a panacea by the San people, and
since scientific confirmation of their medicinal value in the 1960s have been harvested
extensively for the production of analgesic and anti-inflammatory medicine. Recently,
harvesting of the closely related Harpagophytum zeyheri, which is distributed in the northern,
higher-rainfall outliers of the Kalzhari basin, has also increased, Annual exports of sliced
and dried secondary tuber of both species range between 500 and 800 t, but have already
exceeded 1000 t. The majority of this material comes from Namibia, supporting an estimated
10 000 of the poorest households in the country.

In an effort to investigate and demonstrate that harvesting practices can be sustainable in the
iong term, annual resource assessments were undertaken with target communities to set
annual harvesting quotas.

Initial methods determining harvesting quotas consisted of plant counts along randomly
walked transects, extrapolating densities to the tota! estimated area indicated by community
members and multiplying the estimated number of planls with an assumed tuber
regeneration wetght. Detailed population studies on permanent observation sites over a
five-year period, canied out in the central Omaheke Region in eastern Namibia, yielded
information on typical piant distribution patterns, harvesting impact on age-state distribution
within populations, as well as secondary tuber (re)generation rates related to rainfall and
harvesting practice. Observed phenological patterns enabled an optimal timing of annual
resource assessments and harvesting periods. it could also be confirmed that by following a
four-year rotational harvest system as well as leaving the main tuber intact ensured the
continued survival of the population, while overgrazing and bush-encroachment lead to a
decline in plant productivity and numbers.

Several survey methods developed for sampling plant densities were tried out in the study
area; of these the Variable Area Transect (VAT) method proved to be the most rapid,
easily understood and yet relatively accurate resource survey methed, which, with a few
modifications, could also be used by trained community members. The VAT method consists
of a fixed-width transect that is investigated from a random point until a set number of
individuals has been found. We adapted the method to carry on counting plants in 100-step
segments. Depending on the distribution of Harpagophytum in the area, the 100 steps will
be walked in a random fashion, or in a continuous belt untii no more plants can be found.
This gives us a better indication as to the actual local distribution of Harpagophytum and
hence the extrapolation of recorded densities to a specific harvesting area is more accurate.

' P.O. Box 1669, Swakopmund, Namibia, marstr@iway.na
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In addition, repeatedly practising and evaluating the survey method with harvesters and other
community members showed that besides ecologically based issues, resource assessment
methods also need to take into consideration community knowledge of the plant's life-cycle
and ecologicail requirements, the management of the to:al available resource (past and
present), overall lifestyle and income-generating opportunities of communities as well as the
need for a trusting relationship between ecologist and harvesting community to ensure a
long-term sustainability of harvesting Harpagophytumn tubers.

Resource Assessment methods for sustainble collection of Ratanhia (Krameria
lappacea) in Peru

MAXIMILIAN WEIGEND and NICOLAS DOSTERT"

In the past few years botconsult GmbH in collaboration with WELEDA GmbH and GTZ has
established methods for the sustainable wild harvest of Ratanhia [Krameria lappacea
(Dombey) Burdet & Simpson] roots in a designated collection area near San Antonio south of
the city of Arequipa (Depto. Arequipa, Peru).

The biclogy and life cycle of Krameria lappacea are complex, involving a hemiparasitic life
form and very slow growth, with plants taking approximately 7 to 10 years to reach maturity,
a size warranting a harvest of the root system. A comm ercial cultivation of the species
appears not feasible. Also, due to the far-reaching root system, its strong lignification and
the extremely hard soils partial harvest of individual plants is not practicable.
Sustainable harvest levels therefore had to be established on the basis of an estimate of the
total number of plants present in the protected area and their annual regrowth
{establishment/recruitment). A maximum harvest level was arbitrarily set at 35% of the
annual regrowth. Re-assessment of the status of the population will have to be carried out
every second or third year to test for changes in populalion size or structure and adjust
harvest level accordingly, if necessary.

Additional studies have been carried out towards a “Pla1 Nacional de Manejo Sostenible” for
Krameria lappacea in Peru in additional Departments of the country to estimate possible
sustainable harvest levels on a wider scale and the degree of depletion of this resource at a
national level. Population sizes were studied by making a census for repeated 10 x 10 m
squares in various populations and counting the number of plants in four age groups plus the
excavation holes from harvest (as a proxy for the number of plants that have already been
harvested in a given area). Totals of population sizes were used to calculate the “standing
crop” (total number of plant individuals per age group/t.a and total weight of dried Krameria
roots in kg/ha) and annual recruitment (absolute resource regeneration per year in kg/ha).
The research shows that while the species as such is slill very widespread and locally
abundant, it already is commercially extinct (i.e., a commercial harvest is no longer viable) in
the Department Lima and parts of the Department Ancash. On the other hand, there are
very extensive populations of Krameria lappacea in some parts of Depto Ancash reaching 20
to over 40 times the density of San Antonio. Future commercial exploitation should
concentrate on these large and healthy populations.

! botconsult GmbH, Bergmannstrafie 19, D-10961 Berlin, weigend@botconsult.de
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he impoirtance of 1axonomic accuiacy in resolrce assessment

MAXIMILIAN WEIGEND'

“Management plans” for sustainabllity purposes are focussed on a given botanical rescurce
in a clearly delimited geographical region. However, very little if any attention is given to the
correct identification of the plant material involved and no botanical vouchers are
routinely deposited in scientific collections, so that the real identity of the plant material
harvested is frequently entirely untraceable and commonly incorrect. Many botanicals on the
international market represent wild mixtures belonging to various species, which were
either mixed at some stage of the post harvest treatment or originate already from mixed
collections in the field. Some of the taxa collected may be rare in nature and should not be
collected at all and may even be protected by local or national laws.

These problems abound particularly in many plant groups which are taxonomically difficult,
even to taxonomists, e.g., many Lamiaceae such as Thymus (thyme), Mentha (mint),
Minthostachys (mufa) or other plant groups such as Gentianelfa (gentians). However, even
common and seemingly well-known plants species such as Crataegus (hawthorn) and Urtica
(stinging nettle) frequently have poorly known and locally endemic subspecies. Different
taxa will usually differ in their ecology, abundance, distribution and pharmacological value.
Correct identification is of paramount importance for resource assessment, since the actual
population sizes and sustainable levels of harvest have to be identified for the resource
collected and it has additional ramifications for both conservation and quality management.

The quality of plant identifications depends on several variables: The expertise of the
botanist carrying them out, the quality of the literature and reference material at his disposal,
and the availability of useful voucher material and data on the plant resource to be collected.

For the purposes of an efficient resource management | propose the following procedure o
deal with the problem of taxonomic identity:

s Herbarium vouchers are prepared from a representative set of populations in the
collection area and labelled according to the standard procedure.

s Vouchers are identified by a knowledgable biologist.

» Vouchers are permanently deposited in a public herbarium {e.g., the National History
Museum of the country concerned)

+ Area management plan includes the following information:
- scientific name of the plant;
- voucher data of the piant material deposited (collector, date, locality, where deposited);
- name of the scientist who identified the plant;
- literature used for determination;
- other, readily confused species in the collection area (if any) and differential characters.

This procedure, while appearing tedious to a non-scientist, assures maximum security for the
parties concerned in resource management and involves very little costs. Phytochemical
analysis, which are routinely carried out as part of the quality control, are then also
automatically vouchered and can be readily verified.

! botconsult GmbH, BergmannstraRe 19, D-10961 Bertin, weigend@botconsult.de
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75 years of VILAR scientific work to explore medicinal plant resources of
Russia: approaches, methods and results

LEONID N. ZAYKO, V.Y MASLYAKOV and NiICOLAY B. FADEEV'

The All-Russia (former All-Soviet-Union}) Institute of Medicinal and Aromatic Plants (VILAR) is
a center of expertise in the field of medicinal plant research in Russia. Since its creation in
1931, numerous studies have been carried out on biodiversity of the Russian flora in order
to find new biologically active substances and plant raw material resources used for drug
substances production.

All steps of plant drug developmient from target plant identification and raw material
resources evaluation to drug production are performed in the Institute. One of the
fundamental tasks of the Institute has always been constitution, enrichment and preservation
of herbal funds, enlargement of the botanical garden medicinal plant and seed collections.

In the process of 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 for resource
assessment: evaluation of given populations and the method of key areas.

About 600 expeditions have been organized on a large spectrum of medicinal plants
distributed in ail climatic zones; taiga, broad-leaved forests, forest-steppe, steppe and high-
altitude belt areas displaying the highest biodiversity.

Excessive exploitation of certain plant species (for example, Rhodiola rosea, Rhapornticum
carthamoides) raised the question of their conservation. Monitoring of resources and
regeneration after harvesting should be carried out for these species and in situ conservation
procedures shoufd be developed.

Based on VILAR's long experience and through developing external collaborations, new
goals and perspectives have been formulated:

e Analysis of expedition results on WGMP areas and resources investigation;

» Study of WGMP resources in key regions reflecting physico-geographical, phyto-
coenatic, ecological, nature conservation and economic specificity of medicinal plant
species growth (reserves, specially protected naturzl areas, agricultural regions);

+ Development of the geo-informational system “Medicinal flora geography of Russia” and
establishment of the electronic atlas “Medicinal plant areas and resources of Russia™;

e Creation of a modern system of standardized and legal documentation for sustainable
use, control, exploitation and preservation of WGMP resources.

! All-Russian Institute of Medicinal and Aromatic Plants (VILAR), Moscow, 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 of the standards themselves, and the consistency and
competency with which they are applied determine their value and
impact.

(Pierce and Laird 2003)

This document has been prepared by the Medicinal Plant Specialist Group (MPSG)
of the Species Survival Commission {SSC), IUCN - The Internaticnal Conservation
Unicon, on behalf of a Steering Group consisting of the Bundesamt {lir Naturschutz
(BIN), MPSG, and WWF Germany and TRAFFIC. The Steering Group has been
brought together by BN Germany to develop a standard for the sustainable wild
collection of medicinal and aromatic plants. This work is supported through linked
projects jointly funded by BN, WWF Germany, and [UCN-Canada.

This document, and other documents related to this project, are available on the
project downioad website: hitp://www floraweb.de/map-pro/.

Comments on the International Standard for Sustainable Wild Coffection of
Medicinal and Aromatic Plants (ISSC-MAP), Working Draft (June 2006) are welcome.
Please direct inquiries and comments to: MAP-Standards-Criteria@wwi.de.

For information contact:

Susanne Honnef and Britta Patzold
WWF and TRAFFIC Germany
MAP-Standards-Criteria@wwi.de

Danna J. Leaman
IUCN-SSC Medicinal Plant Specialist Group (MPSG)
djl@green-world.org

Frank Klingenstein
German Federal Agency for Nature Conservation (BfN)
frank.klingenstein@bfn.de

Citation: Medicinal Plant Specialist Group (MPSG). 2006. /nfernational standard
for sustainable wild collection of medicinal and aromatic piants (ISSC-MAP. Working
Draft {June 2006). Steering Group for the Development of an International Standard
tor the Sustainable Wild Collection of Medicinal and Aromatic Plants.
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1. INTRODUCTION

This working draft of the Internationat Standard for Sustainable Wild Collection of
Medicinal and Aromatic Piants (ISSC-MAP} has been prepared by the Medicinal
Plant Spectalist Group (MPSG) of the Species Survival Commission {SSC), IUCN —
The International Conservation Union, in collaboration with a Steering Group
consisting of the MPSG, Bundesamt fir Naturschutz {BfN), WWF Germany, and
TRAFFIC Germany. The ISSC-MAP is designed to help users, collectors, and
managers of wild-collected medicinal and aromatic plant (MAP) resources tg
understand and comply with the conditions under which sustainable collection of
these resources can take place. An international advisory group of experts from
diverse backgrounds has provided guidance in drafting the ISSC-MAP. The
application of this draft standard will be tested in field implementation trials
addressing a range of potential and existing management situations for wild-collected
MAP resources. - - :

The ISSC-MAP builds on recent efforts to define a framework for the sustainable use
of biological diversity. The United Nations Convention on Biological Diversity (CBD)
{UNEP 2001) provides both global and national contexts for these efforts. Under the
CBD, specific guidance for the ecological, socic-economic, and equity basis for
conservation and sustainable use of biodiversity has been articulated in the
Ecosystem Approach (Secretariat of the CBD 2000), the Global Strategy for Plant
Conservation (Secretariat of the CBD 2002), the Bonn Guidelines on Access to
Genetic Resources and Fair and Equitable Sharing of the Benefils Arising out of their
Utiization {Secretariat of the CBD 2002), and the Addis Ababa Principles and
Guidelines for the Sustainable Use of Biodiversily (Secretariat of the CBD 2004).

The ISSC-MAP responds to the need to use biodiversity resources to improve human
well-being by contributing to the objectives and targets defined by the Millennium
Development Goals (UN 2005), and to the Johannesburg Plan of Implementation
adopted by the World Summit on Sustainable Development (Secretariat of the CBD
2002).

More specifically focusing on medicinal plants, the ISSC-MAP is designed to follow
and, more importantly, to elaborate the recommendations of the 1993
WHO/NIUCN/WWF 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 for the development of a global framework of practice standards
for MAP. Of these documents, only the 1993 Guidelines directly address ecological
and socio-economic/equity issues related to sustainable wild harvest, and these are
now out of date. WHO, IUCN, WWF and TRAFFIC are currenily working together to
revise these Guidelfines through an international consultation process and with the
intent to incorporate broader guidance and principles related to sustainable use of
biological diversity, access and benefit sharing, and fair business practices.
Publication of these revised and updated Guidefines is anticipated in 2007.

The ISSC-MAP will bridge the gap between existing broad conservation guidelines,
and management plans developed for specific local conditions. Adopting the
principles and applying the criteria that make up the ISSC-MAP will help private
companies, government agencies, research centres, and communities to identify and
follow good practices for the following six key elements of sustainable wild collection
of medicinal and aromatic plants (MAP): ’
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Maintaining wild MAP resources

Preventing negative environmental impacts
Complying with laws, regulations, and agreements
Respecting customary rights

Applying responsible management practices
Applying responsible business practices

R e

The process to elaborate a standard for the sustainable wild collection of MAP is
funded by the German Federal Agency for Nature Conservation / Bundesamt fir
Naturschutz {BtN) in association with The World Conservation Union (IUCN), WWF
Germany, and TRAFFIC. This document and other documents related to this project
are available on the Project download website: hitp//www.floraweb.de/map-pro/.

The ISSC-MAP is an evolving document. This working draft is intended to be tested
and revised based on experience gained in field implementation trials, in partnership
with interested organizations, during 2006 - 2008, as well as through continuing
consultation with an advisory group broadly representative of potential users of the
ISSC-MAP. '

2, BACKGROUND: WHY IS THE ISSC-MAP BEING DEVELbPED?

Medicinal and aromatic plants (MAP)' have been an important resource for human
health care from prehisteric times to the present day. According to the World Health
Organization (WHO), the majority of the world's human population, especially in
developing countries, depends on traditional medicine based on MAP (WHO 2002).
Between 50,000 and 70,000 plant species are known to be used in traditional and
modern medicinal systems throughout the world (Schippmann et al. 2006). About
3,000 MAP species are traded internationally (Lange and Schippmann 1997), while an
even larger number of MAP species are found in local, national, and regional trade.

Relatively few MAP species are cultivated, however. The great majority of MAP
species in trade are wild-collected (Lange and Schippmann 1997; Srivastava et al.
1996; Xiao Pen-gen 1981). This trend is likely to continue over the long term due to
numerous factors, including:

« Little is known about the growth and reproduction requirements of most MAP
species, which are derived from many taxonomic groups for which there is little
or no experience of cultivation.

* The time, research, and experience leading to domestication and cultivation are
costly, and relatively few MAP species have the large and reliable markets
required to support these inputs.

* In many communities where wild collection of MAP is an important source of
income, land for cultivation of non-food crops is limited.

Moreover, cultivation may provide fewer environmental, social, and economic benefils
than wild collection of some MAP species. Wild collection of MAP secures valuable

! Definitions of use of plant species often overlap. In this decument, the term “medicinal and aromatic planis {MAP)"
Includes plants used to produce pharmaceuticals, distary supplement products and naturat health products, beauty
aids, cosmetics, and personal care products, as well as some products marketed In the culinary/food sector.
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INCOMe for maity fural houselvids, espediaily in deveioping couniries, and is an
important factor in the source countries' local economies {Schippmann et al. in press).
Wild collection can provide incentives for conservation and sustainable use of forests
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) of the world's
MAP species and poputations (Schippmann et al. in press). For these reasons,
approaches to wild MAP collection that engage iocal, regional, and international
collection enterprises and markets in the work of conservation and sustainable use of
MAP resources are urgently needed.

There are many challenges to meet in developing and applying a standard set of
principles and good practices leading to support sustainable wild collection of MAP
resources. These challenges include:

e Circumstances of ecology, habitat, and pressures on resource are unique for
each species, requiring management plans that are speciic to each MAP
collection operation and area.

+ Little research on harvesting techniques has been directed toward
understanding how to collect wild MAP species sustainably.

e Maximum quotas for wild-collection of MAP species are often based on overly
simple and untested assumptions about the relationship between available
supply and regeneration of MAP resources.

* Products, uses, and markets based on MAP species are numerous and
diverse, with similarly numerous and diverse entry points for practices
supporting sustainable use.

¢ There is a wide proliferation of labels and claims, such as organic and fair
trade, which imply but do nat provide a means of verifying sustainable wild
collection.

¢ Long and complex source-to-market supply chains make tracing a product
back to its source extremely difficult.

Existing principles and guidelines for conservation and sustainable use of medicinal
plants address primarily the national and international political level, but only
indirectly provide the medicinal plant industry and other stakeholders, including
collectors, with specific guidance on sustainable sourcing practices. For example,
the revised Guidelines on the Conservation of Medicinal Plants
(WHO/NUCNWWF/TRAFFIC forthcoming) and the WHO Guidelines on Good
Agricultural and Colfection Practices (GACP) for Medicinal Plants (WHO 2003)
provide general recommendations addressed primarily to governments and other
political stakeholders, NGOs, IGOs and businesses world-wide. These guidelines call
for, but do not provide, concrete principles and criteria for the conservation and
sustainable use of medicinal plants. The ISSC-MAP provides a practicai interface
between the general recommendations set out in these Guidefines, and management
plans that must be developed for particular species and specific situations.

Other existing or proposed standards for the sustainable collection of non-timber
forest products (NTFP) provide useful models for MAP. Models for sustainable
harvest of NTFP that may be particularly useful for MAP include the certification
system of the Forest Stewardship Council (FSC), the International Federation of
Organic Agricultural Movements (I[FOAM), and Fairtrade Labelling Organizations
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International (FLO).2 Other important models include natural resource co-management
agreements with indigenous communities, and access and benefit sharing
arrangements between genetic resource users and providers.

The ISSC-MAP working draft builds on existing principles, guidelines, and standards,
but expands and extends these to provide principles and criteria more relevant to the
sustainable wild collection of MAP resources. Implementing the 1ISSC-MAP will benefit
ecological resources or area managers, industry, and local collectors by providing a
reputable standard of good practice for sustainable wild collection against which local
performance can be designed and monitored with criteria and verified with indicators
relevant to MAP resources. Harmonization with appropriate ecosystem, fair trade,
production, product quality, and other relevant standards is considered an important
avenue for developing and implementing this standard.

* The ISSC-MARP is designed to be applicable to the wide array of geographic,
ecological, cultural, economic, and trade conditions in which wild-collection of MAP
resources occurs. It primarily addresses wild collection of medicinal and aromatic
plant materials for commercial, rather than subsistence or local use, purposes. The
standard focuses on best ecological practices but also aims to support responsible
social standards and business practices that affect collectors and collection
operattons. because these elements in turn affect the management of collected
species and coliection areas.

3. PROCESS: HOW IS THE ISSC-MAP BEING DEVELOPED?

The process to elaborate an international standard for the sustainable wild collection
of medicinal and aromatic plants (ISSC-MAP) is a joint initiative of the German
Bundesamt {ir Naturschutz (BfN), WWF/TRAFFIC Germany, IUCN Canada, and the
IUCN Medicinal Plant Specialist Group {(MPSG). Together, these organizations have
formed a steering group to oversee the development of the standard. An
international, interdisciplinary advisory group has been formed to involve relevant
stakeholders from ecological, socio-economic and fair-trade sectors in the process of
developing and testing a standard for sustainable wild collection of MAP.? The
advisory group brings together the medicinal plant / herbal products industry, small-
scale coliection enterprises, non-government organizations, conservation and
certification organizations. The members’ specific expertise and advice on the
content of the standard, the development of practical guidance, and the opportunities
to harmonize the development of this standard with other relevant frameworks
supports the implementation of the ISSC-MAP.,

A first draft of this standard was completed in November 2004 for discussion with
members of the advisory group (Leaman 2004). The first draft consisted of four
separate practice standards®: 1. Ecosystem and MAP resource management; Il.
Wild collection of MAP rescurces; |Il Domestication, cultivation, and enhanced in situ
production of MAP resources; and IV. Rights, responsibilities, and equitable relations
of stakeholders. The first draft was presented to the Warld Conservation Forum of

2 For a summary and analysis of etiorts that have been made in the past to cansider the relevance and application of
various models aimed at cerlification of sustainable wild collection see: Shanley, Pierce, Lalrd, & Guillen 2002,
3 A current list of members of the Advisory Group is available on the project websile: hitp/www. tloraweb.de/map-
ro/.
£ The first draft MAP standard was loosely modelled on the struciure of the Marine Aquarium Council {MAC) "Core
Standards and Best Practice Guidance for the Marine Aquarlum Trade® {MAC 2002), and on the Working Draft ABS
Management Tool currently under development by the State Secretariat for Economic Affairs (SECO), Government of
Switzerland (SECO 2005).
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the 3™ iUGN Worid Gonservation Gongress In Bangkok in November 2004. A tirst
expert workshop, convened on the Isle of Vilm in December 2004, provided a
discussion forum for the members of the Advisory Group on the first draft document
and other process related issues.,

A second draft, distributed to the Advisory Group in April 2005, condensed the
original four practice standards into a single standard with ten principles, related
criteria, and proposed indicators (Leaman & Salvador 2005). The relevance and
practicality of the secand draft standard was tested August — October 2005 in five
existing MAP field projects. The projects were selected from different geographical
regions, and offering a range of socio-economic and resource management
circumstances:

* A private company, Andelic d.o.o. in Bosnia-Herzegovina (financed by BiN/
INA, and SIPPQ)

* ~ A non-profitinitiative, fracambi Medicinal Plants Project in Brazil (financed by
Manfred-Hermsen-Stiftung)

* A state-owned and managed protected area of Wangfang National Nature
Reserve & Baima State Forestin China (financed by WWF Germany)

¢ A community-based agro-artesanal producers’ association (AAPPSME) in
Ecuador (financed by UNCTAD, with additional support from Manfred-
Hermsen-Stiftung)

* A non-profit Sustainably Harvested Devil's Claw project in Namibia (financed
by Salus Haus, Germany)

Results from the field consultations have been summarized by Salvador (2005), and
were evaluated during a second expert workshop on the Isle of Vilm in December
2005°. The current working draft of the ISSC-MAP incorporates comments from the
Advisory Group, results of the field consultation phase, and discussions during the
2™ vilm workshop.

Participants in the 2™ Vilm workshop identified a range of potential implementation
strategies for the ISSC-MAP (Figure 1). Implementation of the ISSC-MAP must
address a number of additional challenges, including:

¢ Awareness by potential ISSC-MAP users of the impacts of wild collection on
MAP resources and perception of the need for a standard

* Participation of potential ISSC-MAP users in the process of developing and
implementing the standard
Credibility of the overseers of the standard
Accountability of the users of the standard
Willingness of industry and consumers to support additional costs associated
with applying the standard

A study of implementation strategies and opportunities for 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 findings for species listed on Appendix li).

® Descriptions and summaries of the fisld consultation projects and the testing methodology are available at
www.lloraweb.de/map-pro, as are the minutes of the Vilm workshops.
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« Partnership / harmonization with existing or developing standards and
mechanisms (8.g., organic and fair-trade certification schemes, BioTrade
principles and criteria).

+ Stand-alone mechanism (e.g., verification / certification by one or more
members of the ISSC-MAP steering group).

N
People &
Politlcs
” Development cooperation ERA) Legal adoptlon

" * Project design \ /

. Hesource management

+ Species lavel
* Area level

Certification standards _

+ Organic
* Fair Trade
+ Geographic origin

Good practicesf& e e BNy Codos of Practice

CITES Favy Producer manuals

+ Non-detriment assessments

e
* Guidance on management plans

Figure 1. Potential implementation strategies for the ISSC-MAP

Opportunities for implementation of the ISSC-MAP in South-eastern Europe were
discussed during an international workshop convened in Bosnia and Herzegaovina in
May 2006. A preliminary implementation trial, focusing on community-managed
collection areas for medicinal plants in India, will be undertaken in 20086 by the
Foundation for Revitalization of Local Health Traditions (FRLHT) with support from
Plantlife International. An extended pilot implementation phase is planned for 2007-
2008.

4. STRUCTURE AND CONTENT OF THE ISSC-MAP

The purpose of the ISSC-MAP is to ensure the long-term survival of MAP
populations in their habitats, while respecting the traditions, cultures and livelihoods
of all stakeholders.

The objectives of this standard are:
e To provide a framework of principles and criteria that can be applied to the
management of MAP species and their ecosystems;

To provide guidance for management planning;
* To serve as a basis for monitoring and reporting; and
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= To recommend requirements ior certification of sustainable wild collection of
MAP resources.

The current working draft of the ISSC-MARP follows a functional hierarchy of
components according to the division outlined in Table 1. These definitions are
based on a general framework recommended for the formulation of sustainable forest
management standards (Lammerts van Bueren and Blom 1997).

Table 1. Functional differentiation of standard components

Element Description

Standard Set of rules developed for conceptualisation, implementation,
and/or evaluation of good management practices.

Principlé -~ * °~ Atundamental law or rule, serving as a basis for reasoning and
action. Principles are explicit elements of a goal.

Criterion A state or aspect of a process or system, which should be in
place as a result of adherence to a principle. The way criteria are
formulated should give rise to a verdict on the degree of

- compliance in an actual situation.

Indicator A quantitative or qualitative parameter which can be assessed in
relation to a criterion. It describes in an objectively verifiable and
unambiguous way features of the system, or elements of
prevailing policy and management conditions and human driven
processes indicative of the state of the eco- and social system.

Method of The source of information for the indicator or for the reference
control (verifier)  value for the indicator.

The current working draft of the ISSC-MAP has six principles and 18 criteria,
addressing ecological, social, and economic requirements for sustainable wild
collection of MAP. These are listed in Table 2. The proposed indicators are
elaborated in Annex 1.

Table 2. ISSC-MAP Principles and Criteria

SECTION 1: WILD COLLECTION AND CONSERVATION REQUIREMENTS

Principle 1. Malntaining Wild MAP Resources

Wild collection of MAP resources shall be conducted at a scale and rate and in a manner thal maintains
populations and species over the long term,

1.1 Conservation status of target MAP species

The conservation status of target MAP species and populations is assessed and regularly
reviewed,

1.2 Knowladge-based collection practices
MAP collection and management practices are based on adequate identification, inventory,
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assessment, and monitoring of the target species and coliection impacts.

1.3 Collectlon intensity and species regeneration

The rate (intensity and frequency) of MAP collection does not exceed the target species’ ahility to
regenerate over the long term.

Prin.cip!e 2. Preventing Negative Environmental Impacts

Negative impacts caused by MAP collection activities on other wild species, the coliection area, and
neighbouring areas shall be prevented.

2.1 Sensitive taxa and habitats

Rare, threatened, and endangered species and habitats that are likely to be affected by MAP
collection and management are identified and protected.

2.2 Habitat (landscape level) management

Management activilies supporting wild MAP collection do not adversely affect ecosystem diversity,
processes, and functions.

SECTION Il: LEGAL AND ETHICAL REQUIREMENTS

Principle 3. COrnplytng with Laws, Regulations, and Agreements

MAP coliection and management activities shall be carried out under tegitimate tenure arrangements,
and comply with relevant laws, regulations, and agreements.

3.1 Tenure, management authority, and use rights

Collectors and managers have a clear and recognized right and authority to use and manage the
target MAP resources.

3.2 Laws, requlations, and administrative requirements

Collection and management of MAP resources complies with all intemational agreements and with
national, and local laws, regulations, and administrative requirements, including those related to
protected species and areas.

Principle 4. Respecting Customary Rights

Local communities’ and indigenous peaples’ customary rights to use and manage collection areas and
wild collected MAP resources shall be recognized and respected.

4.1 Traditional use, access rights, and cultural heritage

Local communities and indigenous people with legal or customary tenure or use rights maintain
control, to the extent necessary 1o pratect their rights or resources, over MAP collection operations.
4.2 Benefit sharing

Agreements with local communities and indigenous people are based on appropriate and
adequate knowledge of MAP resource tenure, management requirements, and resource value.

SECTION lll: MANAGEMENT AND BUSINESS REQUIREMENTS

Principle 5. Applying Responsible Management Practices

Wild collection of MAP species shall be based on adaptive, practical, participatory, and transparent
management practices.

5.1 Species / area management plan

A species / area management plan defines adaptive, practical management processes and Good
Collection Practices.
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5.2 Inventory, assessment, and manitoring

Management of MAP wild collection is supporied by adequate and practical resource inventory,
assessment, and monitoring of collection impacts.

5.3 Transparency and participation

MAP caollection activities are carried out in a transparent manner with respect to management
planning and implementation, recording and sharing information, and involving stakeheclders.
5.4 Documentation

Procedures for collecting, managing, and sharing information required for effective collection
management are established and carried out.

Principle 6. Applying Responsible Business Practices

Wild collection of wild MAP resources shall be undertaken to support quality, financlal, and labour
requirements of the market without sacrificing sustainability of the resource.

6.1 Market / buyer specifications

The sustainable collection and handiing of MAP resources is managed and planned according to
market requirements in order to prevent or minimise the collection of products uniikely to be sold.
6.2 Traceability

Storage and handling of MAP resources is managed to support traceability to collection area.

6.3 Financial viability

Mechanisms are encouraged to ensure the financial viability of systems of sustainable wild
collection of MAP resources.

6.4 Training and capacity building

Resource managers and collectors have adequate skills (training, supervision, experience) to
implement the provisions of the management plan, and to comply with the requirasments of this
standard.

6.5 Worker safety and campensation

MAP collection management provides adequate work-related health, safety, and linancial
compensation to collectors and other workers
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Annex 1. ISSC-MAP Proposed Indicators

" Critarlon - *

.

" Number

Indicator

Form of indicator / Mathad
of control

Compstence
HERE

Category’

Section |

WILD COLLECTION AND CONSERVATION REQUIREMENTS

Principle

Malmalnlng Wild MAP Resources

1 Wild collection of MAP. resources shall be conducted at a scale and rate and in a manner that maintains populations and

species over the long term.

Criterton  Consgervation status }1.1.1-- | Current conservation stalus of ¢ IUCN Red List programme, X 1
1.1 of target MAP target MAP species is assessed Red List database, andior
specles according to the IUCN Red List Red List Authority for
Tha conservation categories and criteria (version medicinal plants
status of target MAP 3.1, 2001} and regularly reviewad. + X X
species and «  Conservation status repors
g:g:':;;%“;:g 1.1.2 | For species determined tobe Data |«  Documents of gatharad X 2-1
reqularly reviewed. deficient (DD) or not evaluated information )
(NE} according to the IUCN Red |«  Written field verification X X
List categories and criteria, report on the specles
sufticient information is gathered population ‘ X X
to complete and / or review a * Resource assessment X X
previous conservation status *  Red List data required -
assessment {according to 1.1.1). checklist
Criterlon Knowledge-based 1.2.1 [ Endangered or critically ¢  List of collected plants X 1
1.2 collectlon practices endangered species (according to
MAP collection and the JUCN Red Listj are not wild
management practices collected for commercial
are hased on pumpases.
adequate
;g:;‘x::;uoa?s essment, | 122 Martagement strategies are »  List of collected plants s 1
M ' defined and implemented to s Management plan X
ta.nd Tg"gog;,g %he reduce identified threats to
ce:)?:cﬁo% i?'npaits species consldered “vulnerable”
" according to the IUCN Red List.
1.2.3 | MAP species targeted for +  Handbooks, manuals, and X 21
collection and their geographic other aids to species
spurces are accurately and identification
adequately identified with voucher [«  Voucher specimens with X
specimens from the collection site. taxonomic names, as well X
as local and trade names
s Map showing collection
locatlon or GPS coordinates X
included on voucher
+
*  Quality standards
+  Documented instructions ot X
the buyer X
1.24 | Maps of collection sites identity s Maps of each collection X 1

target populations.

area

& Priority categories have been proposed by the Institute for Marketecclogy {(IMO} In work undertaken to revise the indicators for
the current Working Oraft (June 2006) ISSC-MAP:
1: Major mus! = minimum requirement

- 2: Minor must = should reguirement

3: Recommengation

The MPSG has proposed a higher priority for some of the indicators, indicated by *>",
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Competence

e
" Criterlon " é indlcator Form of indlcator / Mathad -3 § A%
e 5 of control .§ &1 35 8| .'§
S |88 8
1.25 | Internal collection instructions ¢ Coliection instructions/ X 1
define collection methods for each internal Collection Rules
target MAP species / partofplant [«  Species- and site-specific X
based on appropriate sources of monographs for collectors X
information and knowledge of +
biclogical characteristics of the +  Information gathering X
species. documents
s Published research, on-sile
research and observations, X
local knowledge and
collectors’ experience,
«  Consultation with relevant
- specialist/ resource
management authorities
1.2.6 | Collection instructions are Written monitoring reports X X 1
regularly surveyed and adjusted Analysis of information
on the basis of observation of its collected
impacts on targeted MAP species. X X
1.2.7 | Waste of target MAP resources «  Collection instructions/ X 221
caused by poor collection Interna! Collection Rules
practices is minimized. «  Visual / physical verification X
of area by inspector
Criterion Collectlon Intenslty | 1.3.1 | Baseline informaticn is available [«  Assessment reporis, X X 231
1.3 and spacles on target species’ population size, scoping invenlories,
regeneration distribulion, and structure {age information gathering
The rate (intensity and classes) in the collection area. documents. X
frequency) of MAP * Information from relevant
collection does not studiesConsultation with
exceed the target relevant specialist/ resource X X
species’ ability to management authorities
regenerate over the
long term. 1.3.2 | Maximum alfowed collection *  Resource assessment . X 1
quantilies are defined in the s {including regeneralion rate
internal collection instructions for assessment)
each species/ part of plant andfor |«  Contirmation of
each collection area. sustainabllity of a cerlain X X
harvest quantity issued by
an independent expert f
relevant authority
«  Collection permit issued by X
rasource management
autharity listing all plants
with respective maximum
quantities X
! «  Historical data registers or
monitoring reporis on stable
production with present
collection activiles
+ X
+  Collection instructions /
Internal Collection Rules X
+  Species- and site-specific
monographs for collectors
1.3.3 | Collection quantilies are deflned *  Collection Instructions / 1
using reliable and practicat intemnal Collection Rules
measurements {e.g., volume, «  Species- and site-specific X
weight, number). monographs for collectors
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Competence
) 3 Form of indicator / Method c £
Criterlon E indicator of control § & % 5 'E-
’ z ae| @ § 2
— = -
'..,- e . 8 E 8 8
1.3.4 | When appropriate and adequate |«  Data collection programme X 1
knowledge / information Is not *  |nformation gathering
available, a data collection documents. X
programme is undertaken and any |«  Documented observation X
ongoing collection takes a and visual appraisal
precautionary approach (collected |e  Overall risk assessment
quantities below potential
production).
1.3.5 | The proportion of mature, +  Assessment reports X X
reproducing individuals to retainin |« [nformation from relevant X X
the target populations for studies
. | collection is determined 1o »  Consultation with relevant X
maintain a basgline population specialist/ resource
density and a baseline structural management authorities
and genetic diversity.
1.3.6 { Minimum and maximum age/size [«  Assessment reports X X 2
class allowed for collection is s Consultation with relevant
defined for the target species and specialist/ resource X X
collection site in the interal management authorities
collection instructions. +
»  Collection instructions / X
Internal Collection Rules
s  Species- and site-specific
monographs for collectors X X
1.3.7 | The age/size-classes are defined [ *+  Assessment reports X 21
using reliable and practical ¢  Species- and site-specific
characters (e.g., plant diameter / monegraphs for collectors X X
DBH, height, fruiting and
flowering, local collectors’
knowledge).
1.3.8 | Maximum allowed frequency of s« Assessment reports / X X
collection of the target species, Declaration of relevant
defined In the collection specialist/ resource
instructions, does not exceed the management authorifies
rate of replacement of aduilt «  Collection instructions / X
individuals or plant part collected Internal Gollection Rules
int the collection region. *  Species- and sile-specific
monographs for collectors X X
1.3.9 | Periods allowed for collectionare |+  Assessment reports / X X 21
determined using reliable and Declaration of relevant
practical indicators (e.g., specialist/ resource
seasocnality, precipitation cycles, management authorities
flowering and fruiting times) and ¢  Species- and site-specific X X
are based on information about manoegraphs for collectors
the reproductive cycles of target
MAP species.
1.3. 10 | Consolidated data on collected +  Collection/ purchase X 2
quantities are available (why not records
“recorded” like in the following
indicator (species/arealyear) and
confirm compliance with collection
instructions.
1.3. 11 ] Collection quantities, periods and |+  Collection/ purchase X 1
frequency of collection are records
recorded and confirm compliance
with collection instructlons.
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Criterlon -

<

Number -

Endlcator

Form of Indicator / Method

of control

Competence

Gollec.;tlon
manager

Consultant

Certifler
Guogo

Principle Preveming Negatlve Envlronmemal Impacts )
.2
o Neganve impacts caused by MAP coilecnon actlvmes on ather w:ld species, lhe colleciion area, and neighbour[ng areas
- -, | shall be prevented.
Criterlon  Sensltive taxa and 2.1.1 | Existing species and habitat *  Management plan X 21
21 habltats conservation sirategies relevant to
Rare, threatened, and the collection area are recognized
endangered species and included in the management
and habitats that are plan (according to Criterion 5.1.6,
likely to be affected by 5.1.7).
MAP collection and 2.1.2 | Knowledge of special funclionsin |+  Management plan X X 3
management are the ecosystem / dependent
identlfiedand - - relationships between target MAP
protected. and other species is documented
and incorporated Into
management and monitoring
(according to Criterion 5.1 and
5.2).
Criterlon Habltat (landscape 2.2.1 | The habitat management ¢  Information from the owner/ X 201
2.2 level) management practices applied in the collection responsible manager
Management activities area are described, )
supporting wild MAP
collection do not 2.2.2 | Negalive impacts of MAP *  Management plan X X 221
adversely affect collection practices and
ecosystam diversity, management activities on the
processas, and collection area are identified in the
functions. management plan (according to
Criterion 5.1).
223 | Implemented collection methods & |«  Consullation with relevant X X X 1
tools are appropriate; damage to specialist/ resource
the plant/plant population is management authorities
minimised. s Visual / physical verification X
of area by Inspector
2.2.4 | Collection methods donotcreate |«  Consullation with relevant X X X 1
nagalive ecosystem-level impacts specialist/ resource
in the collecﬂon area (according to management authoritlies
2.2.1). s Visual / physical verification X
of area by inspector
2.2.5 [ Other activities in the area +  Reports on other activilies X 1
representing potential threats on in the area
sustalnability of species and *  Reports on other companies X
habitat are identified (e.g. other I groups collecting in the .
collectors in the same area). same area
e Consultation with other X
operations/ management
authorities working In or
adjacent to the collection
area
2.2.6 | The management plan (acc. =  Management plan X 221
Criterion 5.1) includes strategies |«  Agreements with other X
to prevent or reduce negative companies in the area
Impacts on other species and the
collection area (according to
2.2.1).
2.2.7 | Changes in ecosystem siructure, |+  Whrillen monitoring reports X 1
tunctlon, and services are
monitored and reported (according
to Criterion 5.2).
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L Competence
. Crlterlon é Indlcator Form of gd;::tt:',;: Msthod § H E - =
R 3 =] 2 Q
L z i3 |<| 5
- SE|3 |8 8
228 | No prohibited inputs (accordingto |«  Official confirmation from X 1
organic standards) are used in the regional forest office or
collection area. similar (land owner,
responsible manger)
»  Visual / physical verification
of area by inspector
e Overall risk assessment of X
the area
2.29 | Landscape-leve! and intensive s Written menitoring reports X 2
management practices promoting |« Fleld notes / documented
MAP resources (e.g. overstory observations and visual X
reduction, enrichment planting) do appralsal
not negatlvely affect sensitive »  Consultation with relevant
species or the ecosystem specialist/ resource
structure, diversity processes and management authorities
functions in the collection area.
Sectionll LEGAL AND ETHICAL REQUIREMENTS
Principle C}omplyl_ng with Laws, Regulatlons, and Agresments
’ 3,’, ". | MAP collection and management activities shall be carried out under legitimate tenure arrangements, and comply with relevant laws,
-1 . | regulations, and agresmants.
Criterlon Tenure, management | 3.1.1 | The area where wild collectionis [e  Current versions of maps at X 1
3.1 authority, and use carried out is clearly defined and an adequate scale for all the
rights its boundaries established. collection areas (also
Coilectors and community/ collector-
managers have a clear generated maps and
and recognized right surveys)
and authority lo use 3.1.2 | The ownarship, tenure, or use «  Relevant documents that X 2
and manage the target rights of the collection area are identily the responsible
MAP resources. known over a lime-scale that is managers fownership
long encugh to fulfll the stated include: Land title / deed,
MAP resource management lease agreement, rasource
objectives. management agreement,
collection permit, letter from
a solicitor / lawyer, land
registry records
3.1.3 | There is a regulatory system in +  Documented Regulatory X 2
place protecting the MAP system/ Policy from the
management area from illegal responsible manager or
collection activities, settlement, authority / owner
and other unauthorized activities.
3.1.4 | Mechanisms of control effectively |«  Regulatory system X 2
insure the functioning of the «  Interview wilh collectors X
regulatory system. s Information from the
responsible manager or
authority / owner
s  Monitoring reporis X
3.1.5 | The collectors/ collection Collection permits X 2
managers have a clear right to Contracts or agreements X
use and manage the MAP
resources.
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Criterion Laws, regulations, 3.21 | Relevant legal, regulatory, and «  Relevant legal, regulatory, X 1
3.2 - and administrative administrative requirements and and administrative
requirements responsibilities are known and documents (including
Collection and understaod by resource contracts, collection
management of MAP managers. permits, export permits,etc.)
resources complies + X
wilh all international «  National/ local lists of
agreements and with protectad species lound in
national and local or likely to be found in the
laws, regulations, and collection area X
administrative +  Nationallocal lists or maps
requirements, of protected areas within or
including those related overlapping with the
to protected species collection area X
and areas. «  Communication with
relevant authorities / local
conservation organizations
3.22 |Management plans, procedures, |+ Contracts X 1
work instructions and contracts +
meel relevant legal, regulatory, «  Management plans, X
and administralive requirements. pracedures, work
instructions
+ X
e Collection patmits
+
e Maps indicating location of X
any protected areas within
or adjacent to collection
area X
+
«  Export permits (e.g. CITES
Appendix Il species)
.Principle | Respecting Customary Rights T -
a '“.4 "+ | Local communities’ and indigenous peoples’ customary rights to use and manage collection areas and wild collscted MAP resources’
ot shall be recognized and respected. i : i s
Criterlon Traditional use, 4.1.1 Knowledge of iegal or customary |+  Documentation on X 2
4.1 access rights, and rights, traditional uses and culiural traditional MAP and
cultural heritage and religious significance of MAP collection area uses so as
Local communities and and other species and their on cultural and religious
indigenous people with habilats is available significance X
legal or customary «  Information gathering
tenure or use rights documents
maintain control, to the * information from locat X
extent necessary to groups/ indigenous peoples
protect thelr rights or ¢  Consultation with relevant
resources, over MAP authorities and specialists
collection operations.
4.1.2 | Traditional uses / access rights ¢  Management plan X X 21
are included in the resource /
collection area management plan
{according to criterion 5.1)
4.1.3 | Collection of MAP resources *  Agrsements with focal 1
respecis the cullural and religious groups / indigenous pecples
significance of MAP and other ¢«  Maps indicating location X
specles and their habltats and boundaries of these
(according to 4.1.1). areas
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4.1.4 | Potential impacts of MAP ¢  Risk analysis of potantial X 2
collettion activities on traditional impacts
use, access rights, and cultural
heritage in the collection area (on
the basls of indicatar 4.1,1) are
delined (including the influx of
collectors).
41,5 |Msasures are taken lo avoid loss |+  Management plan X 21
or damage aftecting the jegal or
customary rights, resources,
health security or livelihoods of
locat communities and indigenous
- .- | peoples {on the basis of indicator
4.1.1).
4,1.6 | Fair compensation Is providedin |+  Evidence (e.g. document X 221
the case of such loss or damage. records) of consuftation /
conflict resolution
4.1.7 | Availability, accessibility, and *  Records on consultations X 21
quality of medicinal plant with local communities and
resources for local and traditionat Indigenous people
use {on the basls of indicator conceming availability,
4.1.1) are not undermined or accessibility and quality of
diminished by commercial medicinal plant resources
collection.
4.1.8 | Appropriate and effactive +  Evidence (e.g. document X 291
mechanisms are used to resolve records) of consuliation /
grievances. conflict resolution with local
commupities and
indigenous peoples
concerning MAP collection
activities
Criterion  Beneflt sharing 421 | Agreements with local «  Agreement X 2
4.2 Agreements with local communities and Indigenous record/document
communities and people exist.
L“:S'gg“:ﬁ people are 422 | Agreements are in compliance s National legislation / X 1
ppropriate ; .
and adequate with relgvanl nallongl laws and regulations
knowledge of MAP regulations conceming access
resource tenurs, and benelit sharing.
management 4.2.3 | Concerning the use of traditional |«  Agresement documents X 21
requirements, and knowledge: Informed consent is
resource value. given by the source community,
and mutually agreed terms are
reached for access 1o this
knowledge and the equitable
distribution of benefits arising from
its use.
4.2.4 | Evidence exists of priorinformed |+  Contracts and agreements X 2N
consent (PIC) and mutually include evidence of prior
agreed terms {MAT) with respect informed consent (PIC);
to genetic rasource access, statement of mutually
management responsibillty, and agreed terms (MAT)
delegation of control to other
agencies.
4.25 | Resource access and benelfit s Agresment document X 21
sharing agreements reflect «  Records, reports or other
avallable scientific, local, industry, evidence reftecting the X
and other relevant sources of ™ resource value
knowiedge / information
conceming the current and
anticipated value of the resource.
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4.2.6 | Mechanisms for sharing bensfits |e  Declaration of the X 21
are perceived as fair by baeneficiaries
beneficiaries.
4.2.7 | Agreements allow for new *  Agreement document X 21
information and changing local
conditions affecting these
communilies,
428 | Collection and processing of wild- [e  Evidence of reasonable X 1
collected MAP products are provision for local
conducted in a manner that employment
- - - | strengthens and diversifies the *  Local ownership of and X
local economy., investment in MAP wild
collection operations
Sectlon lll MANAGEMENT AND BUSINESS REQUIREMENTS
Principle_ Applying Respunslble Management Practices )
S Wild coltection af MAF' speciss shall be based on adapuve, practical, panlclpaxnry. and transparent management pracllces.
Criterlon Specles / area 5.1.1 | Amanagement plan for «  Management plan X t
5.1 management plan sustainable collection exists.
A species / area .
management plan 5.1.2 | The management plan includes: *  Management plan X |
detines adaptive, a) Plant and habita
practical management conservation sirategies
processes and Good b) Internal quality standard
Collection Praclices. according to indicator 6.1.2
¢} Decumented
procedures required by this
standard (e.g. monitoring,
measurements and analysis of
impacls of collection practices)
d) Documents needed by
the wild collection
company/organization 1o
ensure the effective planning,
operation and conirol of its
processes
e} Records and documents
required by thls standard.
5.1.3 | The management plan is specific |e  Management plan X 1
- | to the collection area (site) and to
tha MAP species collected.
5.1.4 | The management plan is reviewed [«  Summaries of management X 1
at regular intervals on a limeframe plan revision
specified in the plan to ensure its '
continuing suitability, adequacy,
and effectiveness in mesting the
objectives of this standard.
5.1.5 | Records from managementplan [«  Summaries of management X 221
reviews are maintained. plan revision
51.6 | The management plantakesintoc |«  Management plan 1
consideration any management «  Consuilation with other
plan that refers to the collection operations / management X
area and that is produced by the authorities working in or
appropriate resource management adjacent 10 the collection
authority, area
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5.1.7 | Overlapping and adjacent s Management plan X 1
protected areas and areas with s Consuitation with other X
special management abjectives operations / management
are identified. authorities working in or
adjacent to the collection
area X
s  Maps
5.1.8 | Maps are available to Indicate ¢ Maps X 1
locations of extraction trails or
roads, canservation areas and
main infrastructure at a scale that
Is usefu! for supervision of
- | management activities and to
facilitate on-slte monitoring.
5.1.9 | Al major sources of potentlal +  Maps X 1
contamination are clearly *  Intemal Collection Rules/ X
Indicated on the map and Good Callection Practices
excluded from collection. +  Visual/ physical verification X
of area by Inspector
[ ]
5.1.10 | Writtén Internal instructions exist [« Internal Collection - X 1
for each ¢ollaction area on: instructions/ Good
a) collection sites, Collectlon Practices X
b} coilection methods, . Species- and site-specilic
¢)  maximum collection monegraphs for collectors
quantitles,
d} maximum allowed collection
frequency and
e) perods to avoid and
cancentrate collection
activities.
5.1. 11 | Gollection Instructions/ Good «  [Internal Collection X 1
Collection Practices and Instructiony Good Collection
Management plan are in Practices X
compliance with criterion 1.3 of e Species- and site-specific
this standard, monegraphs for colleciors
5.1, 12 | Collection instructions are revised |«  Updated collection X ¥
and updated according to new instructions / Species- and
species and site-spacific site-specific monographs for
information and observations. collectors
Criterion Inventory, §.2.1 | Assessment and regular +  Assessment reports, X X 1
. assessment, and monitoring of the target MAP scoping inventories,
monitoring resources and habitats, and of infermation gathering,
Management of MAP social / cultural and economic written monitoring reports
wild collection is issues related to MAP collection and analysis of results X
supported by adequata are performed, documented, and |+  Managsment plan
and practical resource incarporated Into the management
inventory, assessment, plan (according to criterion 5.1).
and monitoring of 5.22 | Collection instructions specify ¢ Internal Collection X 21
collection impacts, observations required to monitor Instruction/ Good Collection
collection impacts. Practicas X
*  Monitoring reports
523 | Periodic regeneration surveys are |+  Document on survey X 2
conducted within the management method
area using repealable, + X
comparable survey methods, * _ Widitten monitoring reports
ISSC-MAP Working Draft (June 2006) 23




)
2
]
3

Ca 5 . = . i - .t
_ Criterlon -E Indicator Form of Indicator / Method 5, . § o .E'
Ty - 3 of control Eg = g |-'8
g = : S 2. & i
SE| 8| &
5.2.4 | Population size, distribution, and ¢ Assessment reports, X 1
structure (age/size-class seoping inventories,
distribution) as recorded in the information gathering,
regeneration survey remain equal written monitoring reports
fo or above baseline values and and analysis of resulls
reflect a healthy population. ¢  Documented observations X X
and visual / physical
verification of area
-
5.2.5 | Periedic monitoring within the *  Wiiltten moniloring reports, X 1
managemant area confirms that scoping inventories,
availability, viability and quality of information gathering, and
- - {he target resource / part of plant analysis of resulls
remain stable or increase. + X
*  Visual/ physical verification
of area by inspector
L ]
5.2.6 | Inventory, assessment, and s Assessment reports, X 21
monitoring are conducted using seoping Inventories,
tools and procedures within the Information gathering,
reasonable (existing or . written monitoring reports
achievable) skills and capacity of and analysis of resufls
the collectors / field managers. ¢«  Fleld notes / documented X
cbservations and visual
appraisal
L ]
Criterlon Transparency and 6.3.1 | Groups, organizations, +  Management plan X 2
53 participation enterprises, individuals, agencies,
MAP collection etc. having an interest in the
activities are carried targeted MAP resources,
out in a transparent collection area or the potential
manner with respect to impacts, are identified in the
management planning management plan {according to
and implementation, criterion 5.1),
recording and sharing [53.2 | Regular consultations are Evidence of ongoing and X 1
infarmation, and maintained with people and effective communication with and
involving stakeholders. groups direcily affected by MAP | participation of affected
collection and resource communities, e.g.:
management operations. +»  Early nofilication /
5.3.3 | Collectors’ organizations and opportunity for involvement 1
communities affected by MAP »  Delinition of roles and
collection activilies are actively responsibillties
involved in the dovelopmentand |«  Facilitation of participation
Implementation of MAP resource Records, plans, schedules
management. of mestings with contracting
5.3.4 | Resource confiicts with adjoining parties and other 2
landowners / managers, or other stakeholders
resource users, are resoivedor |  Records of decisions taken
addressed In a systematic and as a result of such
effective manner. consultations.
Criterion Documentation 5.4.1 Information on collection protocols |«  Intemnal collection rules / X 1
| 5.4 Procedures for and practices, transport and GCP X
collecting, managing, storage s maintained. ¢ Internal Handling Rules X
and sharing s Plant Monographs X
information required »  Summaries of management
for effective collection plan revisions.
management are
established and 542 | Records are established and +  Records of collection 1
canied out, maintained to provide evidence of purchase and monitoring
contormily to requirements and of |« Storage, handling, X
the effective operation of the processing and transport
management ptan. records
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5.4.3 | Systems of communication are +  Records, plans, schedules X 2
estabiished and maintained with of meetings with contracting
the involvement of local parties and ather
communities and other stakeholders
stakeholders.
5.4.4 | Summaries of the main elements |+  Summary of Management X 1
of the managament plan, related plan X
annual operating plans and s Annual operaling pfans X
assessment reports are avallable |«  Assessment reporis
to stakeholders.
5.4.5 | The documentation and level of *  Management plan X 21
© | detail associated with the *  Risk assessment of X
management plan and the inspector

planning process is appropriate to:

+  The size and complexity of
ownership / tenure of the
collection area and MAP
resources

+  The scale and intensity of the
collection operation

*  The likaly impact of the
collection activities on the
MAP resources and habitat.

tinclple
-~ By .

Applying Responsible Business Practices

Wild collection of wild MAP resources shall be undertaken 1o support quality, financial, and labour requirements of the market without
sacrificing sustainabillity of the resource.

riterion
6.1

Market / buyer
speclflcations

The sustainable
collection and handling
of MAP rasources is
managed and planned
according 10 market
requirements in order
to prevent or minimise
the collection of
products unlikely to be
sold.

6.1.1 | Callection managers identify and |  Buyer instructions X 2
implement market needs {(e.g., *  Specifications sheels X
through buyer order instructions / Information gathering X
specification sheets). documents

6.1.2 | Intemmal documentation which *  Collection instructions/ X 2
defines minimum product quality Internal Collection Rules
and hygiene requiremenits is * internal quality standard X
based on the respective market
requiraments.

6.1.3 | Only plants which fulfil the quality |e  Collection instructions/ X 1
requirements are collected. Internal Collection Rules

6.1.4 | The buyer of MAP resources «  Documented agreements X 3
agrees with the collection with buyers
manager on quantities (e.g., how
much of which plant / plant part)
before the collection season
staris.

6.1.5 | Collection managers review the e Documented agreement X 2
buyer instructions with respect lo with buyers
the resource managementplan |«  Management plan X
before taking action on the order.

6.1.7 ~ | Internal handling instructions *  Intemnal Handling X i

describe the procedures for
correct post-collection handling by
the coltectors, after purchase trom
the collectors, and during transport
in order to minimise contamination
/ quality loss.

Instructions
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Criterion Traceabillty 6.2.1 | Proper collection and post- e Collection / Purchase X 1
6.2 Storage and handling collection identification, labelling, records and receipls
of MAP resources is and record keeping procedures *  Purchase Summary X
managed to support are followed. *  Processing records X
traceability to the 'S Stock records X
collection area. s LabelsAdentification X
+  Sales records X
L
6.2.2 | Records and proper identification |e  Collection / Purchase X 1
allow each batch of goods lo be records and receipts
traced back to the area where it indicate collection area and
was collecled. date
- - . *  Purchase Summary X
+  Processing records X
*  Stock records X
»  Labels/identification X
*  Sales records X
+
e Verification of traceability by X
inspector
6.2.3 | Invoices, bills ot lading, cerlificates |«  Invoices X 2
of origin and other applicable «  Bills of lading X
decumentation related to shipping | s  Certilication of orlgin X
or transport specily the =  Shipping/ransport X
management status of the documents
roducts.
6.2.4 | Coflectors do not sell to *  Collectors contract X 1
unrecognised traders. s [nterviews wilh collectors X
Criterfon  Financial viabllity 6.3.1 | There is a financial plan for the ¢  Financial plan X 2
6.3 Mechanisms are MAP collection operation which
encouraged to ensure Includes resource management
the financial viability of and conservation as intemal
systems of sustainahle costs.
wild coltection of MAP [6,3.2 | The revenue received from wild «  Financial analysis X 221
resources. collection of MAP resources is
sufficient to cover the costs of
rgsource management aclivities in
the long term, including
conservation Investments required
to meet this standard.
Criterlon Tralning and capacity | 6.4.1 Appropriate courses, manuals, = Internal documents X 2
6.4 building and other training materials ara describing the content of
Resource managers incorporated into the management cotlectors tralning
and collectors have operation.
adequate skills 6.4.2 | All collectors, purchasing and *  Training records X 1
(training, supervision, resource management stalf are
experience} to trained in sustainability issues and
Implement tha know the intemal rules.
provisions of the 6.4.3 | Collectors’ registers are available |«  Collectors list with dates of X 1
managemant plan, and In order to make sure that all training
1o comply with the collectors are well trained and
requirements of this know the rules for collection.
standard,
6.44 | Only registered and trained +  Collectors list X 1
collectors are allowed to collect. »  Purchase records and X
receipis
6.4.5 | Training Is regulany repeated and |+  Training records X 2
Its effect surveyed. *  Monitoring of X
collectors/purchase
managers
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6.4.6 | For all new plants the callectors |«  Training records X 1
are infoomed and trained again in
datall.
6.4.7 | Training foliows the principles laid |«  Internal documents X 1
down in the intemal collection and describing the content of
hanling rules. collectors tralning
Criterlon Worker safety and 6.5.1 | Benefits for staif and conlractors |«  Evidence of implementation X 1
6.5 compensation are consistent with {not lower of health and safety
MAP collection than) prevailing standards for legislation / codes of
management provides bensfits such as health, practice
adequate work-related retirement, worker's «  Relevant records are X
health, safety, and compensation, food and housing. maintained and up to date
financial compensaltlon’ | - - - (e.g., accident records, site
to collectars and other risk assessments)
workers,
6.5.2 [Paymentls at least equivalentto [«  [nterview with collectors X 1
the prevailing standard (e.g., *  Purchase records and X
seclor average, union negotiated receipls
rale, legal minimum wage).
6.5.3 | Paymentis equitable formenand |«  Purchase records X 1
women {equal pay for equal work). | ¢ Purchase receipis X
6.5.4 | Workers have the right to organize | ¢  Interviews: Staff and X X 2
and voluntarily negotiate with contractors are aware of
employers. relevant requirements
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Annex 2. Glossary

CITES

FSC~
GACP
GAP
IGO

IFOAM

ISSC-MAP

NGO
MAP
MPSG
NTFP
WHO

WWF

Bundesamt flr Naturschutz / German Federal Agency for Nature Conservation

Convention on Biologicat Diversity

Convention on International Trade in Endangered Species of Wild Fauna and
Flora

Forest Stewardship Council

Good Agricuitural and Collection Practices

Good Agricultural Practices

International Government Organization

International Federation of Organic Agricultural Movemenls

International Standard for Sustainable Wild Collection of Medicinal and
Aromatic Plants

Non-government Organization

Medicinal and ardmatic plant

Medicinal Plant Specialist Group of the IUCN-The World Conservation Union
Non-timber Forest Product

World Health Organization

World Wild Fund for Nature
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Adaptive management

Biological diversity

Botanicals

Chain of custody

Collectable yield /
harvestable yield

Consensus

Criterion

An imtegrated, multidisciplinary approach for
confranting uncertainty in natural resources
issues. Nt is adaptive because it acknowledges
that managed resources will always change as
a result of human intervention, surprises are
inevitable, and that new uncerainties will
emerge. Active learning is the way in which
the uncertainty is winnowed. Adaptive
management acknowledges that policies must
salisfy social objectives, but also must be
continually modified and flexible for adaptation

~ to these surprises. Adapfive management

therefore views policy as hypotheses- that is,
most policies are really questions
masquerading as answers...and management
actions become treatments in an experimental
sense.

The variability among living organisms from all
sources including, inter alia, terrestrial, marine
and cther aguatic ecosystems and the
ecological complexes of which they are a part;
this includes diversity within species, between
species and of ecosystems.

A subset of NTFPs that includes herbal
medicines, personal care products, and
functional foods.

The channel through which products are
distributed from their origin in the forast to their
end-use.

A tracking system that enables certifiers to
trace each forest product from its origin
through harvesting, processing, storage and
sale,

Maximum available quantity for collection.

General agreement, characterized by the
absence of sustained opposition to substantial
issues by any important part of the concerned
interests and by a process seeking to take into
account the views of interested parties,
particularly those directly affected, and to
reconcile any confiicting arguments. Need not
imply unanimity.

A slate or aspect ... which should be in place
as a resuit of adherence to a principle. The
way criteria are formulated should give rise to
a verdict on the degree of compliance in an
actual situation.
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Customary rights

Ecosystem

Endangered species

Ethical

Ex-situ conservation

Extent of collection

A standard on which judgement or decision
may be based; a characterizing mark or trait.

A means of judging whether or not a principle
has been fulfilied. A criterion adds meaning
and operationality to a principle without itself
being a direct yardstick of performance.

Indicates what a standard measures.

A means of judging whether or not a Principle
-{of forest stewardship) has been fulfilled.

Rights that result from a long series of habitual
or customary actions, constantly repeated,
which have, by such repetition and by
uninterrupted acquiescence, acquired the
force of a law within a geographical or
sociological unit.

A community of all plants and animals and
their physical environment, functioning
together as an interdependent unit.

Any species that Is in danger of extinction
throughout all or a significant portion of ils
range.

Conforming to accepted professional
standards of conduct.

The conservation of components of biclogical
diversity outside their natura! habitats.

Extent: the range over which something
extends: scopa.

Scope: extent of treatment, activity, or
influence: range of operation

Scale: adistinctive relative size, extent, or
degree < projects done on a large scale.

Rate: a fixed ratio between two things; a
reckoned value; a quantity, amount, or degree
of something measured per unit of something
alse

Intensity: the magnitude of a quantity (as force
or energy) per unit (as of area, charge, mass,
or time).

Frequency: the number of repetitions of a
periodic process In a unit of time

Volume: the amount of space occupied by a
three-dimensional object as measured in cubic
units; the amount of a substance eccupying a
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Guideline

Habitat

Harmonization

Indicator

In-situ conservation

Medicinal and aromatic
plants :

particular volume.

Quantity: a determinate or estimated amount

Level: the magnitude of a quantity considered
in relation to an arbitrary reference value;
broadly = magnitude, intensity.

Yield (sustainable annual): to bear or bring
forth as a natural product, esp. as a result of
cultivation; product, esp. the amount or
quantity produced or returned.

An indication or outline of policy or conduct,

The place or type of site where an crganism or
poputation naturally occurs,

Harmonization is the process by which the
content of two or more standards is brought
into increasing conformity. Activities that
support harmonization include, but are not
limited to the use of common criteria and
indicators, statements of common objectives,
adoption of common structures for
presentation of standards, and development
and adoption of a single international standard.

A quantitative or qualitative parameter which
can be assessed in relation to a criterion.

Qualitative or quantitative parameter that can
be assessed in relation to a criterion. |t
describes in an objectively verifiable way the
features of the ecosystem or a related social
system. Minimum or maximum allowable
value of an in indicator is known as threshoid
value (i.e., a way of quantifying or qualifying or
measuring performance}.... An indicator is
assumed to include a performance value and
is therefore called a performance indicator.

How ciiteria are measured.

The conservation of ecosystems and natural
habitats and the maintenance and recovery of
viable populations of species in their natural
surroundings and, in the case of domesticated
or cultivated species, in the surroundings
where they have developed their distinctive
properties.

“Medicinal® and “aromatic™ are terms
describing properties of chemistry and use that
can be ascribed to ptants. Medicinal plants
prevenl, alleviating, or curing disease. This
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Non-limber forest
products

Organic agriculture
= biological agriculture
= ecological agricuiture

Precautionary principle;
precautionary approach

Principle

group can be dehned narrowty, to include only
those plants already known to be used in this
way in some system of medicine, traditional or
modem, or it can be defined broadly te include
potential, as yet undiscovered uses of this
nature. Aromatic plants contain fragrant,
essential oils valued as perfumes, herbs,
spices, and as medicines. Many "medicinal®
plants are thus also "aromatic™ (and vice
versa), just as medicinal and aromatic uses
overiap within particular taxa with other
important categories of plant use, such as
foods and beverages. The coincidence of

- highly desirable qualities within particufar taxa

makes these groups all the more important as
plant genetic resources. The degree of
overlap between medicinal and aromalic
properties and uses has supported the
treatment of medicinal and aromatic plants as
a single category, particularly from the point of
view of commaercial harvest, trade, and
agriculture.

All forest products except timber, including
other materials obtained from trees such as
resins and leaves, as well as any other plant
and animal products.

All biatic products ather than timber that can
be harvested for subsistence and/or for trade.
NTFPs may come from primnary and natural
forests, secondary forests, and forest
plantations, as defined by FSC regional
Working Groups.

A whole system approach based upon a set of
processes resulting in a sustainable
ecosystem, safe food, good nutrition, animal
welfare and social justice. Crganic production
therefore is more than a system of production
that includes or excludes certain inputs.

An approach to unceriainty that provides for
action to avoid serious or irreversible
environmental harm in advance of scientific
certainty of such harm.

A fundamental law or rule, serving as a basis
for reasoning and action. Principles are
explicit elements of a goal.

A comprehensive and fundamental law,
doctrine, or assumption.

ISSC-MAP Working Draft (June 2006)
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FSC 2004

Brown et al., 2002

IFOAM 2004

Cooney 2004

Lammerts van Bueren and
Biom 1997.

Encyclopsedia Britannfca
2002
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Protected area

Standard

Sustainable use

Sustainable yield

Tenure

Threatenad species
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A tundamental truth or law as the basis of
reasoning or action; an essential rule or
element.

An essential rule or element.

A geographically defined area that is
designated or regulated and managed to
achieve specific conservation objectives.

A definite rule, principle, or measure
established by autharity.

Principles + criteria = standard.

Practice standard = core commitment (fixed
requirements / the outcome or condition to be
achieved in all applicable circumstances,
applicable to all} + guidance (flexible, to be
respected in intent and are available to be
adopled accerding to the specific
circumstances, levels, and sectors),
documentation and reporting {lo bring
transparency to the application of the
commitments and guidance).

Document that provides, for common and
repeated use, rules, guidelings ar
characteristics for products or related
processes and production methods, with which
compliance is not mandatory. It may also
include or deal exclusively with terminology,
symbols, packaging, marking or labelling
requirements as they apply to a product,
process or production method.

The use of components of biclogical diversity
in such a way and at a rate that does not lead
to the long-term decline of biological diversity,
thereby maintaining its potentfal to meet the
needs and aspirations of present and future
generations.

Appropriate definiton needed

Socially defined agreements held by
individuals or groups, recognized by legal
statules or customary practice, regarding the
*bundle of rights and duties” of ownership,
holding, access and/or usage of a particular
land unit or the associated resources there
within (such as individual trees, plant species,
water, minerals, etc).

Any species thal is likely to become
~endangered within the {oreseeable future

ISSC-MAP Working Draft (June 2006)

Shanley et al. 2002

FSC 2000
CBD 1992

Encyclopaedia Britannica
2002

FSC 2000

SECO 2005

ISEAL 2004

CBD 1992

See Peters 1996

FSC 2000

FSC 2000
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Traceability

Traditional / local /
indigenous

Usa rights

Verifier

Viable population

Wild coliection

PR NN
throughout all or a sig
range.

Appropriate definition needed
Appropriate definition needed

Rights for the use of forest resources that can

be defined by local custom, mutual

agreements, or prescribed by other entities

holding access rights. These rights may FSC 2000
restrict the use of particular resources to

specific levels of consumption or particular

- harvesting techniques.

Describes the way an indicator is measured in
the field {i.e., data points or information that
enhance the specificity or the ease of
assessment of an indicator). The intention in
this pracess in not to prescribe a minimum set
of verifiers, but to allow room for veritiers that Shanley et al. 2002
are specific to region, product, class, operation
size, elc. 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.

Appropriate definition needed.

Viability of a species in a given geographic . ]
region is often expressed as ils risk of gﬁfv:;%%kgya and Sjdgren
extinction or decline, expecled time to

exlinclion, or chance of recovery.

Appropriate definition needed.

Practice of gathering a non-cultivated nafive or
naluralized resource from its natural habitat
{which may be forest, meadow, pasture,
agricuitural field, desenr, or any other -
enviranment in which non-cultivated species
are present.

ISSC-MAP Working Draft (June 2006) 34
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- Decision table for determining required level of rigour

. Assessment

| Guidelines

+ | Factor’ - Rigour required
Higher Lower
~-| Number of . Many Few
" .objectives- '
| Type of objectives - ‘Broad Narrow -
User group Critical ; Not critical
understanding
:‘Scientiﬁqi , Yes No
defensibility :
Political defensibility | Yes No
Need for continuity Critical Not critical
‘i.e. data suitable
forusein
. monitoring. "
:

Define objectives G1 H START HERE \
Workshest 1 t

Qualitstve methods
Ds.a

Resourcs spoGcos
entificaton and naming 01

| Chooze semphng design

Collate spacies
Ir c3

Workshest 2

A

C41 +Kay1 82
Worksheet 3

Choosa samph unll ,
CAd2e+KeylI s

—] ™ v report C8




h < Local community managing a resource >

Good working relations with NGO/forest department Motivation to improve sustainability

< Collective decision to improve sustainability of harvest >

Participatory experiments are quite
" challenging, in terms of time and
ideas. They require dedicotion from
{ocal people and from technical
partners e recommenc that the
partuerships fave been ‘ried and
tested through other paricipatory
actreittes, before tryirg this.

Before planning ary experiments, the
resource users and their partners need
to understand the resource, what is in
it, who uses it and fow the quafity
and guantity of resource is clianging.
) et :
(;E?t;:g:f-‘;f; ‘fﬁfﬁ:ﬁg?gr A stakeholder analysis fielps to work out
;Eiu@a - Fappening. These perceived causes will vl should be invofved. AT the people

i i ] The resource The people e wha use the resource, orwito affect s
!r%’z:-‘*;, be tested through the experiments. %L ) peop quantity and quality, need to be included

m some way. For examplz, fierders from ¢ |3
the next village wofio affect forest

h

Participatory appraisal

It is helpfuf to use

participatory mapping, ! 1 the experiments,
group discussions, 55;» o i - e consulted. fo ensure they

transects, systems diagrams L‘fy_,’r""?%ii \ Select research issues + species Form a research team what thi harvesters

and othier PRA tools at @ 4 I 1 .

this stage o *‘% : 7 _
. *@% £ + . u'.ﬂﬁia:%‘ugw’?é%{%“éﬁ,

%%‘ L ?‘“;‘ggﬁﬁﬂﬁi‘&* Base line survey of the _ - . ) JF safgholders who moke

¥ e AR XA O SRR N ¢ research team is the corz group of staligholders who make a

e L
D ;’gﬂ research Species commitment to plan and conduct the experiments, and to shure the

‘Users it is important to separate the I
influences ot resource qualivy / quantity
that are under the controf of the users, * J'
from those that are not under their
control It is not feasible to plan.

resufts with the wider group of stakghiolders. They usually consit of
volunteers from the community whick ows or manages the rsourcy
together with technical support from outside agencies.

Community Scientific == AT -

experiments if the main effects on the su'n.fey survey .
resourie are beyond the users’ controf, for + partlc‘]?atory +GIS
. example if fires are started By outsiders, mapping

orwater fias been diverted to a dam

i | |
A |
Hypotheses need 1o bz in an explicit form
~If management is clanged from BAV to the

alternative, yields andjor regeneration will
increase/stabifise because...”

Rigorous Experimental Design i ?
for each selected species '

. Gusiness As Usual (BAU)} is a formalised description of
what most people do most of the time, whe they are
fiaretina 1t fiac ta he ctandardiced tn nenrit ridamns

Define Business As Usual (BAU)

N I
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I1GHIEICa Jriteriy) anid uzyuurumn

g

il " il "o A A Among team members,
B :_'{ ¥ 3 I Msmpbu—muﬂipk ; ____ _"'{ i ‘_‘“_ .
"\ 1 Ty \,’5 plots to ensure results are 4 N N RPN B SR b PR T
S { N 7 ’ . . . . , N
5 23| ot just due to eliance Select Indicators The ‘indicator’ is the variable that is measured in onder to
# 5 Y =) 2 Comtrof — "’"'{"“""“‘J. tefT us about the variable that we are interested in. For
RO 3 plots for cofrtpa_mon example, we may want to know fow oot Siomass changes
T & 3 Randomization - plot + /1 1.BAU during the experiments. ft is difficult to measure this
s - 5 it o1 t Y —— . .
&5 focation and aflocation is directly without illing the plant, so the research team fias
ig : miot "Jyf"f“{s)’ the biases ) Establish plOtS 2. Treatment to find a more easily measurtd indicator. See example 2 on
Bt \ of participants . . the back page of Lhis paper. ’
% RS ‘ T AR S A s ;
22 "r:“"’?’hf**‘%fi*;iat 3 _ 3. Controf st iy X ; tE ﬂ"&@““‘ 2
y als 35 A 3 i
To ensure tlie experiments are rigorous, fﬁﬁx . Plot data collection Recause the experiments are ngorous, the i
. - whah i
community members need to Leam fow to : « resulls can be analysed statistically.
, Eass / z :
measure vartables. e'f-_.'_". . e 113;5’@‘7:%;‘!}1-:1;: %}%\ﬁ% 7 ‘: 3
7 T, $ SR SR e

| G
¥ Different people are convinced by c{:ﬂcrer_%ﬁivc& of data. For

some, their reqular observations of the forrst and the

3

r A 4

-

. What is essential in the participatory process is to sfiare and’
compare the different fynds of data. Sometime.: this uill shou
that focal perceptions are mistaken, and that management
b changes are needed to maky harvests more susteinable, In other
Sharin g an d interpr etin g the results cases the .mfmu'mf f:rm[y.m will show that mare quaﬁf-arr'ce
observations are in fact correct, and that tie expensive
. quantitative approach is not necded in 1/iis case.

- gy i .. experimental plots vall stimulate them to chan j¢ management.
: Sy Casual. Systematic observation Statistically ' For otfiers (particularly foresters and otfier scizntific
PE _EL observation analysed data stakgfolders) the more quantitative data will be more important,

Fpe e ) s

R A RS

‘Users need to monitor the effect of the
revised management plan

Thes Kot Ledge can then fredback to
earfler stages of the pracess, generating

new fiypotheses to be tested.

Adapting the management plan Dissemination

Community researchers ian
Gecome very entliusiastic about

experiments. In India they Wider
developed ‘community-to- co;nmunity

community training’ (CTCT)
nath support from foresters, to
promote the method to otfiers.

Other
communities

Because the process is scientific it is
convinang 1o foresters and policy makgrs so
resufts may be supported and 1:5ed widely.
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Participatory science for
rest harvesting

Community-based experiments provide reliable
information for adaptive management of non-
timber products in forests and pastures

This paper outlines the process used to work with communities
who harvest medicinal plants and other non-timber products

The process is participatory at each stage, incorporating local
knowledge and rigorous scientific methodology. The results can
therefore influence both community resource management and
policy at higher levels,

The methodology is particularly relevant where a defined group
of resource users 1s entitled to make and enforce the rules
about resource use In partnership with outside agencies, they
can try new ways of managing the resource, and monitor the
effects to test whether they are more sustainable.

Continuous experimantatron and monitoring of resource
management is known as adaptive management,

When communrnties 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 communities need information about”
sustainability of harvest?

To test the sustamability of existing practices, or to compare
them with alternative practices, locally specific information is
needed about the effects of harvesting on the plants, their
reproduction and their habitats.

Unlike timber, usually little 1s known about the hfe cycle,
productivity and management of NTFPs. Even proven
scientific knowledge about such species may not relate
exactly to the ecological or cultural conditions of the
community.

Whilst the people in the comrmunity may have been harvest-
ing those species for centuries, increasing human
populations and commercialisation lead to decline in
numbers of useful species, and quality of their habitats.
Moves away from traditional harvesting practices further
exacerbate the decline.

Why does this process use both local and
scientific knowledge?

Different people have different kinds of knowledge, which
can be combined to work towards sustainability.

Resource users' knowledge about the resource is context-
specific and evolves through new experiences. Some of this
knowledge may be dormant or subconscious, or overridden
by concerns about resource access and security. So it may
be necessary to help the resource users to become more
aware of their knowledge, and to share memories and
abservations about resource use and change.

-

{NTFPs}, and want to enhance the sustainability of this harvest.

This local knowledge complements scientffic knowledge, which is

more universal and standardised. Conventional science may

have useful facts to contribute, but in this case it 1s also particu-

larly strong in terms of the methodology uséd to test theories
produce new information.

What makes information relevant and reliable?

and

Different people have different ways of trusting knowledge: The

approach presented here aims for an acceptable balance

between locally relevant, and scientifically reliable, information.

Another word for relevance is 'valdity',

If results are valid, they are telling us what i1s true in the context

in which we want to apply them So if we want to generalise,
need to know which communities. and forests / pastures the

we

resuits will apply to. If results are reliable, they will be the same

every time we repeat the research,

The research process cutlined here helps to ensure validity by

thinking through alternatives and testing them, and helps to

ensure reliability by applying scientific principles te the design.

What kinds of factors can be tested using this
approach? .

Only factors that are under the direct control of the communities

can be addressed using this approach. In most cases this is

restricted o the immediate influences on the harvest, which are
often {but not always) under the control of the resource users,

These include: frequency, intensity, quality and method of
harvest, The wider influences, which aiso affect the
sustainability of the harvest, include: institutional, political, -

economic, social and ecological facters. In discussion with the
community it is important that the wider context 1s understoad so
that it is clear which factors are under their control, and whether

It is worth trying to 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 tycle: assess

situation, define hypothesis, design experiment, collect data,

analyse data, reassess situation. However it is made both more.
complex and richer by the fact that it is_participatory. Attention

needs to be paid to the different people involved, Their

. maotivations, knowledge, and interactions So there is a focus

establishing a research team consisting of the most refevant
people, and on sharing experiences and knowledge before

on

deciding on the focus of the experiments. By keeping relevant
people involved, the techniques tested by the experments, and

the interpretation of the results, will be more useful to them.

’ N AR D SN
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Examples

We developed the methodology by combining the expertise of ForestAchion (Nepal),
Foundation for the Revitalisation of Local Health Traditions (FRLHT) (India) and the
Environmental Change institute (University of Oxford, UK) with that of four forest-managing
communities in India and Nepal. The following exampies illustrate ways in which the
process was used.

PR

1. Chngin the agement of cinnamon )

Agumbe 1s a village in the Western Ghats of India, surrounded BAU: Currently, we collect all the leaves, and do this by

by lush dipterocarp forest. Under Indian forest policy commuruty cutting the branches and twigs.

members are entitled to collaborate with the Karnataka State

Forest Department in Joint Forest Management. A village forest Hypothesis: If instead of BAU we collect only mature lzaves,

committee thetefore exists, and had good previgus expenence and pluck them individually, this will improve both regeneration

of working with FRLHT, They were therefore enthusiastic about and yield.

working together again in developing scientific tests to improve

their NTFP management. The task team se! up replicated plots in the forest, carefully
marked with the plot number and treatment, and put up notice

Through a participatory appraisal they prioritised Cinnamomum beards to inform others about the experiment. They also had

macrocarpum (cinnamon) as a species which was suffering from  to make sure that the harvesters, who came from outside the

destructive harvesling practices. Discussions with the harvest- village, had been informed aboui the cifferent harvesting

ers and some of the older people in the village led to the techniques.

realisation that harvesting practice had changed. Instead of )

plucking the mature leaves from the tips of the branches, people  Everyone in the village was very aware of the plots and

had started pulling down whole branches to make it easier to curious about the results. After two years, they found that the
reach the leaves, i health of the trees was indeed improved under the 'new'
treatment, but it was too soon to draw conclusions about
The 'task team’ (research committee) worked out a description regeneration. The experments continue, but meanwhile the
of Business As Usual (BAU), which they wanted to compare with  village forest commiittee has changed its management guide-

a less destructive approach in the experimental plots. lines about ¢innaman, with the full suppert of the forest

. depariment. ) /
\

(2

Finding indicators to help with the estimate of root yields

The process diagram emphasises the importance of indica- would know which management was best, if they had to destroy
tors, Itis not always possible to measure directly the yieid or the plants during the measurements. _
regeneration of a species. For example if the yield is below- They had to find an indicator which was strongly correlated with
ground, we will destroy the plant by measuring it. In this case the root size, but which could be easily measured. This would
we have to develop indicators that can be measured as a allow the community to assess the health of the population
proxy for other variables which are of interest, but harder to without adversely affecting its capacity to regenerate.

measure regularly.
' They therefore formulated 'indicator hypotheses' which they

Asparagus racemosus root is used in Ayurvedic medicine for tested statistically:

treating diarrhoea and dysentery. Sundari is a community of Indicator hypotheses for kurilo
people who have all migrated in the last 20 years from the 1. Tuber weight is correlated to the height of the plant
middle hills or high hills of Nepal, and are leaming about their 2. Tuber weight is comelated to the root collar diameter
new environment. They therefore have a very open atii to of the plant -
new forest management methods, and haveé worked with the 3. Tuber weight is correlated to the to the crown
NGO ForestAction in a very dynamic way: diameter of the plant.
Expenmentation showed that the second hypothesis (root collar
- Sundari Forest Users Group chose this plant {commonly diameter) was a very good indicator of tuber size. Now commu-
known as kurilo) as a species that was under pressure from " nity members only need to measure root collar diameter to find
increasing commercialisation. They wanted to test out out which management treaiment is best for kurilo yields.
different management strategies, but it was not clear how they
' Y.

For further information contact

Or Anna Lawrence,

Environmenta! Change Institute, University of Oxford,
South Parks Rd, Oxford OX1 3QY, United Kingdom.
email::anna.lawrence@eci.ox.ac.uk.

Environmental
Change Institute

UNIVERSITY OF OXFORD

This paper is an output from a research project funded by the UK’'s Department
for International Development {DFID} for the benefit of developing cduntries.
The views expressed here are not necessarily those of DFID. R8295 Forestry
Research Programme.
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