
CONTENIDO DEL INFORME TECNICO 

Nombre Institucion/Empresa Cargo/Actividad 

Ania Georae Vivero Rio Tiieral Prooietaria 

PROGRAMA DE FORMACION PARA LA INNOVACldN AGRARIA 

Tip0 Productor (si 
corresponde) 
viverista 

1. Antecedentes Generales de la Propuesta 

Nombre Simposio lnternacional de Helechos 

Codiqo FO1-1 -PI-028 

Entidad Responsable Postulante Individual Anja George 

Coordinador 

Luclar de Formacion (Pais, Region, Ciudad. Localidad) Gran Bretafia, Universidad de Surrey 

Tipo o modalidad de Formacion Simposio 

Fecha de realizacion 22 ai 26 de juiio del 2001 

Participantes: presentacion de acuerdo al siguiente cuadro: 

Problema a Resolver: detallar brevemente el problema que se pretendia resolver con la 
participacion en la actividad de formacion, a nivel local, regional y/o nacional. 

Con la participacion en el Simposio se pretendio acceder a informacion sobre la conservacion 
y reproduccion de helechos nativos en otros paises, mmo tambien conocer las realidades 
actuales de 10s diferentes paises participantes. 

Obietivos de la Propuesta 

El objetivo general era: 
Conocer las realidades de la conservacion y de la propagacion de helechos nativos de 
otros paises. 

10s objetivos especificos eran: 
Conocer el estado de conservacion de helechos en todo el mundo, incluyendo Chile, 
considerando 10s factores que amenazan realmente a 10s helechos en su habitat natural. 
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Problema a Resolver: detallar brevemente el problema que se pretendia resolver con la 
participacion en la actividad de formacion, a nivel local, regional y/o nacional. 

Con la participacion en el Simposio se pretendio acceder a informacion sobre la conservacion 
y reproduccion de helechos nativos en otros paises, como tambien conocer las realidades 
actuales de 10s diferentes paises participantes. 

Obietivos de la Propuesta 

El objetivo general era: 
0 Conocer las realidades de la conservacion y de la propagacion de helechos nativos de 
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Obtener informacion acerca de las acciones de conservacion que se realizan en la 
propagacion y creacion de jardines botanicos. 
Reunir informacion acerca de la proteccion de la flora nativa de un pais para evitar su 
explotacion por naciones extranjeras. 
Contactar personas del ambito de la investigacion y de la produccion de plantas para 
evaluar un posible trabajo en conjunto. 
Estudiar la posibilidad de construir una banca de esporas de las especies en peligro en 
Chile. 
lnscribirse cOmo miembro de la British Pteridological Society. 

Antecedentes Generales: describir si se lograron adquirir 10s conocimientos y/o 
experiencias en la actividad en la cual se participo (no mas de 2 paginas). 

Durante el Simposio se presentaron mas de 35 charlas cada una con duracion de 25 minutos 
como maximo. Est0 permitio adquirir una imagen general del tema pero no aprender un tema 
en especial, ya que por la cantidad de las exposiciones las presentaciones no fueron muy 
detalladas. 
Hubieron presentaciones de paises de todo el mundo, pero Sudamerica tuvo solo una charla 
presentada por un profesional de Brasil. 
El punto mas destacable fue la posibilidad de conocer las diferentes realidades en cuanto a 
trabajos relacionados con helechos. Existe un proyecto muy parecido al que se esta 
ejecutando en el Vivero Rio Tijeral. Este proyecto se realiza en la lsla Mauritius cerca de la 
costa este de Africa. Una gran diferencia con respecto al proyecto que se ejecuta en el vivero 
Rio Tijeral es que el financiamiento no es parcialmente privado. Una parte del proyecto lo 
financia el gobierno de Gran Bretatia y la otra parte Mauritius. 
Como observacion general se podria afirmar que 10s estudios sobre helechos de paises 
subdesarrollados o en via de desarrollo no son realizados por ellos misrnos, sin0 por paises de 
alto nivel tecnologico y de desarrollo. La mayoria de la investigacion se realiza en Gran 
Bretafia, Alemania, Estados Unidos y Europa en general. Los profesionales estudian con 
mucho interes las especies de regiones tropicales. Est0 se debe en primer lugar a la falta de 
fondos en 10s paises subdesarrollados y tambien a la falta de interes. Por otro lado se esta 
realizando algo de investigacion a nivel local, pero 10s profesionales no cuentan con 10s 
recursos para participar en eventos como este simposio. Ya que la matricula equivale a un 
sueldo de un mes, como es el cas0 de la India. 
Se present0 un poster acerca de una especie de Blechnum chilena pero el investigador es un 
profesional espafiol 
Uno de 10s aspectos mas destacables fue la posibilidad de contactar esas personas y de esa 
manera establecer un posible trabajo en conjunto. Se converso con 10s especialistas 
espatioles para ver la posibilidad de que ellos ayuden en el estudio de las esporas de las 
especies en estudio en el proyecto. 
Tambien se vi0 la posibilidad de ubicar un lugar para realizar pasantias y practicas en el 
extranjero. 



3. Itinerano Realizado: presentacion de acuerdo al siguiente cuadro: 

Conocer las amenazas 
intemacionales para 10s helechos, 
analizando factores de riesgo. 
Conocer las respuestas a 10s 
problemas planteados el dia 
anterior. 
Ver ejemplos de lugares en 
estado de conservacion con 
especies que figuran en la lista 
roja. 
Analizar las acciones posibles 
para ayudar en la conservacion 
de 10s helechos. 

Fecha 

Universidad de 
Surrey 

Universidad de 
Surrey 

Chobham, Thursley, 
Holmwood Common 

Universidad de 
Surrey 

20.07.0 1 
21.07.01 
23.07.01 

24.07.0 1 

25.07.01 

Actividad 
Viaje Osorno - Santiago 
Viaje Santiago - London 
Asistencia simposio 

Asistencia simposio 

Excursion 

Asistencia simposio 

Objetivo I Lugar 
I 
I I 

Se cambiaron 10s sitios de la excursion anteriormente planificados ya que el sector de 
Newforest estaba cerrado por el problema de la fiebre aftosa. 

4. Resultados Obtenidos: descripcion detallada de 10s conocimientos adquiridos. Explicar el 
grado de cumplirniento de 10s objetivos propuestos, de acuerdo a 10s resultados obtenidos. 
lncorporar en este punto fotografias relevantes que contribuyan a describir las actividades 
realizadas. 

Se puede afirmar que se cumplieron la mayoria de 10s objetivos y en cas0 de que no fue asi se 
contactaron personas para seguir trabajando en el tema. 

Se vi6 que en muchos paises el grado de destruccion de la flora nativa es mucho mas 
avanzado que en Chile, pero que por el otro lado se esta haciendo mucho mas para estudiar 
las especies en peligro. En algunos casos las especies son representadas por pocos 
individuos. En Chile todavia tenemos el lujo de poder observar muchas especies en su habitat 
natural, pero quedo muy en claro que al paso que va la destruccion de 10s bosques naturales 
es inminente la desaparicion de especies endemicas de Chile. Aun se sabe muy poco de ellas 
como para asegurar una conservacion exitosa. 
Un punto clave en la conservacion es la valorizacion de las cosas. Cuando una planta no tiene 
valor comercial es facilmente eliminada, per0 10s coleccionistas de helechos en todo el mundo 
elevan el valor de las especies, ya que son capaz de pagar rnucho dinero por una planta con 
el fin de completar una coleccion. Est0 ayuda en la conservacion pero no puede ser la unica 
forma de hacerlo. 
La mayor parte de la investigacion se realiza en Universidades estatales con financiamiento 
estatal, sin la necesidad que la especie en estudio sea comercialmente interesante. 
En todo el mundo existe el intercambio de esporas y material vegetal en general con fines de 
investigacion. Si en Chile no queremos participar en este intercambio para no perder el 
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material genetic0 debemos realizar las investigaciones nosotros. Falta hacer investigacion 
seria continua y constante a nivel de academicos universitarios para llegar a obtener 
resultados interesantes. 
En algunas especies su conservacion solo es asegurada en jardines botanicos o a nivel de la 
jardineria particular y en 10s viveros. Este no es el cas0 de las especies del sur de Chile pero 
podria ser para 10s helechos de las islas de Juan Fernandez, que causan mucho interes a nivel 
mundial pero que no son realmente estudiados aqui en Chile. 
Para poder establecer una banca de esporas en Chile falta mucho camino por recorrer. Este 
es un tema de un alto nivel tecnico y de un costo muy elevado. Se esta realizando en un 
Jardin en Estados Unidos. Se converso con la encargada del programa sobre la posibilidad de 
realizar una practica de uno o dos meses en el Jardin. 
Se hicieron contactos muy interesantes con personas que trabajan las mismas especies que 
nosotros en el proyecto: 

Institucion/Empresa Persona de Cargo/Actividad Fono/Fax 

Universidad Santiago Prof. Dr. Javier Lab. De Botanica 
Compostella Amigo 

Jardin Bothnico de Dr. Ana lbars Dir.Jardin Botanico 

Contact0 

1. Prof.Dr.F.Javier Amigo, Sonia Aguiar(EspaRa) Blechnum sp. 
2. Mr. John Burrows (Sud Africa) Rumohra adiantiformis 
3. Dr. Klaus Mehltreter, Monica Palacios (Mexico) Lophosoria quadripinnata Y 

Gleichenia 
4. Prof. Paulo Windisch (Brasil) Rumohra adiantiformis 

Direccion E-mail 

E-I 5782 bvherbar 
Santiago De @usc.es 
Compostela 
46008 Valencia ana.ibars 

5. Aplicabilidad: explicar la situacion actual del rubro en Chile (region), compararla con la 
tendencias y perspectivas en el pais (region) visitado y explicar la posible incorporacion de 10s 
conocimientos adquiridos, en el corto, mediano o largo plazo, 10s procesos de adaptacion 
necesarios, las zonas potenciales y 10s apoyos tanto tecnicos como financieros necesarios 
para hacer posible su incorporacion en nuestro pais (region). 

Es dificil relacionar 10s temas expuestos en el simposio con la aplicabilidad en nuestro pais, ya 
que se trata principalmente de investigacion cientifica a nivel de Universidades e lnstituciones 
gubemamentales. Pero se podria intentar de reunir todas las personas que trabajan en la 
investigacion y el cultivo de especies nativas chilenas, tanto de helechos como tambien de 
otras plantas, para desarrollar una estrategia en conjunto y presentarla a1 gobiemo. Despues 
de la transmision del programa Tierra Adentro he recibido muchas llamadas telefonicas de 
personas interesadas en el tema, pero por falta de tiempo y de medios no me ha sido posible 
canalizar todas esas inquietudes y responder a toda las consultas. Seria interesante organizar 
un evento de esta indole para que las personas se puedan juntar e intercambiar opiniones y 
experiencias. Otra forma de avanzar en el area es buscando aliados internacionales que 
cuentan con 10s recursos para invertir en investigacion y de esa manera concretar algunos 
proyectos con especies chilenas. (como ejemplo ver el proyecto realizado en Mauritius) 

6. Contactos Establecidos: presentacion de acuerdo a1 siguiente cuadro: 



De Valencta Valencia 
Inst. De Ecologia MSc Monica Dpto Ecol Vegetal Apartado 

Palacios Postal 63 
Xalapa 91000 
Veracruz, Mexic 

Cincinnati ZOO and Dr. Valerie Center for Research 3400 Vine 
Endangered Street, Of 

Wildlife Cincinnati USA Botanical Garden Pence 

0 

7. Deteccion de nuevas oportunidades y aspectos que quedan por abordar: sefialar 
aquellas iniciativas detectadas en la actividad de formacion, que significan un aporte para el 
rubro en el marco de 10s objetivos de la propuesta, como por ejemplo la posibilidad de realizar 
nuevos cursos, participar en ferias y establecer posibles contactos o convenios. lndicar 
ademas, en funcion de 10s resultados obtenidos, 10s aspectos y vacios tecnologicos que aun 
quedan por abordar para la modemizacion del rubro. 

@uv es 
' lornc:t i: 
C'coIo"1;I c - 

vcpence 
@sol. co 
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Se debera incentivar el estudio de las especies endemicas chilenas en especial, sin 
considerar solo la factibilidad economica de una especie. 
Se debera facilitar el acceso a informacion para personas interesadas en el rubro y en 
especies nativas en general. 
Las Universidades y 10s academicos que ahi trabajan deberan ser mas abiertos con la 
entrega de informacion a particulares y se deberan establecer trabajos en conjunto con 
instituciones de investigacion, viveristas y personas interesadas. 
Los costos para poder asistir a un evento siguen siendo muy elevados. (En este cas0 
aprox. $ 500.000. -), lo cual hace imposible que muchas personas participen en actividades 
intemacionales. 
Es muy importante mantener un contacto constante con lnstituciones y persones de todo el 
mundo y viajar para no perder el contacto y vivir en el aislamiento. Est0 es importante 
sobre todo para el sur de Chile que esta bastante aislado, ya que la mayoria de las 
actividades se realizan en Santiago. 

8. Resultados adicionales: capacidades adquiridas por el grupo o entidad responsable, como 
por ejemplo, formacion de una organizacion, incorporacion (compra) de alguna maquinaria, 
desarrollo de un proyecto, firma de un convenio, etc. 

Ya que no se trataba de una actividad de capacitacion no se puede hablar de conocimientos 
adquiridos, pero se pudo concretar una visita para fines de Noviembre de un pequefio grupo 
de productores de helechos de Gran Bretaiia. Este viaje tiene como objetivo de conocer Chile 
en primer lugar y de ver la situacion de 10s helechos nativos y probablemente buscar alguna 
especie interesante para el mercado europeo. 



Tip0 de Material 

Lista de participantes 1 
Publicacion 2 
Paper 3 

Proyecto 4 

Triptico 5 

Articulo 6 

Poster 7 

Abstracts SirnDosium 8 

No Correlativo (si 
es necesario) 

Caracterizacion (titulo) 

Delegate list 
Review of the Darwin Fern Project 
Aire de repartition et status de Trichomanes 
speciosum Willd. Au Luxembourg 
A Case Study of the Sustainable Production 
of Tree Ferns in South-East Australia 
Maquique,Pesma or the Xaxim, and the 
Preservation of Tree-Ferns 
Der Gebrauch von Maquique und die 
Gefahrdung der Baumfarne Mexikos 
The Distribution of Theatened Pteridophytes 
in the Philippines 
Abstracts 

Resumen informativo 

Formulario lnscripcion 
Diptico 

9 Field Excursionsto Chobham, Thursley and 

10 International Association of Pteridologists 
11 Science for Plant Conservatio - An 

International Conference for Botanic Gardens 

Holmwood Commons 25 th July 2001 

Formulario de lnscripcion 
Certif icado 
Paper 
Abstract 

12 British Pteridological Society 
13 Certificate of Attendance 
14 Preparation of Action Plans 
15 A topic for discussion :Is fern conservation in 

the tropics possible? 



I O .  Aspectos Administrativos 

I O .  1. Organizacion previa a la actividad de forrnacion 

kern Bueno Regular 
Recepcion en pais o region de X 

a. 

b. 

C. 

d. 

e. 

10.2. 

Malo 

Conforrnacion del grupo 

muy dificultosa sin problernas algunas dificultades 

(Indicar 10s rnotivos en cas0 de dificultades) 

Apoyo de la Entidad Responsable 

regular malo bueno - 
(Justificar) 

Infonnacion recibida durante la actividad de forrnacion 

arnplia y detallada acepta ble deficiente 

Trarnites de viaje (visa, pasajes, otros) 

bueno regular malo 

Recornendaciones (sefialar aquellas recornendaciones que puedan aportar a mejorar 
10s aspectos adrninistrativos antes indicados) 

Organizacion durante la actividad (indicar con cruces. 

destino 
Transporte aeropuertohotel y 
viceversa 
Reserva en hoteles 
Cumplimiento del prograrna y 
horarios 

En cas0 de existir un item Malo o Regular, seiialar 10s problernas enfrentados durante el 
desarrollo de la actividad de forrnacion, la forma corno fueron abordados y las sugerencias que 
puedan aportar a rnejorar 10s aspectos organizacionales de las actividades de formacion a 
futuro. 



11. Conclusiones Finales 

12. Conclusiones Individuales: anexar las conclusiones individuales de cada uno de 10s 
participantes de la actividad de forrnacion, incluyendo el nivel de satisfaccion de 10s objetivos 
personales (no mas de I pagina y media por participante). 

Para mi era muy provechoso participar en esta actividad, ya que permitio darme cuenta que 
estoy en la direccion correcta en cuanto al proyecto que coordino. Existen actividades muy 
parecidas en otras partes del mundo y las personas se han enfrentado al igual que nosotros a 
10s problemas mas diversos. Como por ejemplo esperar por meses la germinacion de las 
esporas. Es muy importante contar con un titulo academic0 elevado pero finalmente la 
capacidad practica es la que lleva a obtener resultados. Creo que nosotros hemos estado 
trabajando con la tecnologia minima posible pero aun asi hemos logrado resultados muy 
satisfactorios. El trabajo realizado en el Vivero Rio Tijeral llama la atencion a personas 
relacionados con helechos y existe mucho interes por parte de diferentes personas de conocer 
nuestra realidad. 
Es importante mantenerse en contact0 via e-mail con las personas pero creo que es 
irreemplazable la participacion en actividades intemacionales para mostrar presencia e interes, 
renovar contactos y estar siempre familiarizado con 10s temas relacionadas al rubro. 

A m 0  2001 



DELEGATE LIST 

Mr Graham Ackers 
Deersbrook 
Horsharn Road 
Walliswood 
Dorking 
Surrey 
RH5 5RL 
UK 
GrahamAckers@compuserve.com 

Miss Ruth Aguraiuja 
Tallinn Botanic Garden 
Kloostrimetsa Tee 52 
11 913 Tallinn 
ESTONIA 
ruth@tba.ee 

David Bramwell 
SPAIN 

Dr Louis Chinnery 
Dept Of Biological 8 Chemical Sciences 
University Of The West lndies 
P O B 6 4  
Bridgetown 
BARBADOS - -  
Iec@caribnet.net 

An International Symposium 23-26 J u l y  2001 

Mr Patrick J. Acock 
13 Star Lane 
St. Mary Cray 
Kent 
BR5 3LJ 
UK 
PAT.ACOCK@VIRGIN.NET 

'$( Prof. Dr. F. Javier Amigo 
Laboratorio De Botanica 
Facultad De Farmacia 
Universidad Santiago Compostella 
E - 15782 Santiago De Cornpostela 
SPAIN 
bvherbar@usc.es 

Mr John Burrows 
Buffelskloof Private Nature Reserve 
P. 0. Box 710 
Lydenburg $ ,L" 
1120 
SOUTH AFRICA 
botart@intekom.co.za 

Dr Wen - Liang Chiou 
Taiwan Forestry Research Institute 
53 Nan - Hai Road 
Taipei 100 
TAIWAN 
chiou@serv.tfri.gov.tw 

. .. 
threats and 

responses 

Prof. Dr. Sonia Aguiar Berea 
Laboratorio De Botanica . 
Facultad De Farrnacia . 
Universidad Santiago Compostella 
E - 15782 Santiago De Cornpostela 
SPAIN 
soniaaguiar@usa.net 

Dr Julie F. Barcelona 
Botany Division, Pteridology Section 
National Museum Of The Philippines 
Executive House Building 
P. Burgos St 
Manila 
PHILIPPINES 
BarcelJF@ hotmail.com 

Miss J. M. Camus 
Dept. Of Botany 
The Natural History Museum 
Cromwell Road 
London 
SW7 5BD 
UK 
j.camus@nhrn.ac.uk 

Mrs Jovita Cislinski - Yesilyurt 
49 Avonmore Rd 
Garden Flat 
London 
W14 8RT 
UK 
j. yesilyurt@nhm.ac.uk 

mailto:GrahamAckers@compuserve.com
mailto:Iec@caribnet.net
mailto:PAT.ACOCK@VIRGIN.NET
mailto:soniaaguiar@usa.net
http://hotmail.com
mailto:j.camus@nhrn.ac.uk
mailto:yesilyurt@nhm.ac.uk


2 

Mr Rob Cooke 
English Nature 
Northminster House 
Peterborough 
PE1 1UA 
UK 
rob.cooke@english-nature.0rg.uk 

Dr.Biol.Scl Elias R. De La Sota 
Museo De La Plata U N C P 
Paseo Del Bosque 
SIM 1900 
La Plata 
ARGENTINA 
sota@ rnuseo.fcnyrn.un1p.edu.ar 

Mr Peter John Edwards 
The Herbarium 
Royal Botanic Gardens 
Kew 
Richmond 
Surrey 
TW9 3AE 
UK 
p.edwards@rbgkew.org.uk 

Diplhg 
Bilbao 1 
Osorno 
Chile 

, Gb FH Anja George 
141 

not ijeral@telsur.cl 

Prof. Dr. H. K. Goswarnl 
Dept. Of Genetics 
Baratullah Univ. 
Bhopal 462026 
INDIA 
hkgoswarni@hotmail.com .. - .. 

Jim Croft 
Australian National Herbarium 
Centre For Plant Biodiversity Research 
G P O  Box1600 
Canberra 
A C T  
2600 
AUSTRALIA 
jrc@anbg.gov.au 

Dr A. F. Dyer 
499 Lanark Road West 
Balerno 
Edinburgh 
EH14 7AL 
UK 
adrian@dyer499,freeserve.co.uk 

Dr Elena Estrelles 
Jardi Botanic De Valencia 
Universitat De Valencia 
C I Quart, 80 
46008 Valencia 
SPAIN 
elena.estrelles@uv.es 

Dr Mary Gibby 
Royal Botanic Gardens Edinburgh 
20 A lnverleith Row 
Edinburgh 
London 
EH3 5LR 
UK 
rn.gibby@rbge.0rg.uk 

Mr M. L. Grant 
Botany Department 
R H S Garden Wisley 
Woking 
Surrey 
GU23 6QB 
UK 
mikeg@rhs,org.uk 

B! NEW 

TRUST 
PHYTOLOGIST ENGLISH 

N A T U R E  

Miss Ruth Davis 
Plantlife 
21 Elizabeth Street 
London 
SWlW 9RP 
UK 
ruth.davis@plantIile,org.uk 

Ms Antonia Eastwood 
Royal Botanic Garden Edinburgh 
20a lnverleith Row 
Edinburgh 
EH3 5LR 
SCOTLAND 
a .eastwoodeed .ac.uk 

Dr Luis Garcia Quinatanilla 
Dpto. Biologia Vegetal I 
Facultad De Biologia 
Universidad Complutense 
E-28040 Madrid 
SPAIN 
lugarqui@usa.net 

David Given 
101 Jeffreys Road 
Christchurch 
NEW ZEAIAND 
givend@attglobal.net 

Dr lrinaa I. Gureyeva 
Krylov Herbarium 
Tornsk State University 
Leninsky Prospect, 36 
Tomsk 634050 
RUSSIA 
herb@ bio.tsu.ru 

mailto:rob.cooke@english-nature.0rg.uk
mailto:hkgoswarni@hotmail.com
mailto:adrian@dyer499,freeserve.co.uk
mailto:rn.gibby@rbge.0rg.uk
mailto:mikeg@rhs,org.uk
mailto:ruth.davis@plantIile,org.uk
mailto:lugarqui@usa.net
mailto:givend@attglobal.net


3 

Alan Hamilton 
UK 
AHamilton@W.org.uk 

Dr (Mrs) Smitha Hegde 
Laboratory Of Applied Biology 
St. Alousius College 
Mangalore - 575003 
INDIA 
labens@bgl.vsnl.net.in 

LL ,LG 

tan Harrison 
8 Derry Downs 
St Mary Cray 
Kent 
0R5 
UK 

Mr Craig HiRon - Taylor 
I U C N I  S S C  U K  Office 
21 9c Huntingdon Road 
Cambridge 
CB3 ODL 
UK 
Craig. hilton-taylor@ssc-uk.org 

Jr Ana M. lbars Miss Jennifer Ide 
Jardi Botanic D Valencia 42 Crown Woods Way 
Univ. Valencia Eltham 

London 
SE9 2NN 

Quart, 80 
46008 Valencia 

UK 
jmide@bbtinternet.com 

SPAIN 
ana.ibars@uv.es 

Prof Robert James Johns 
Royal Botanic Gardens 
Kew 
Richmond 
Surrey 
UK 
r.johns@rbgkew.org.uk 

Dr Sandra Knapp 
The Natural History Museum 
Botany 
Cromwell Road 
London 
sw7 5BD 
UK 
s.knapp@nhm.ac.uk 

Mrs Edith M Kamermans 
Box 95 
76 Ottawa St 
Southhampton 
Ontario 
NOH 2L0 
CANADA 

Dr Gregor Kozlowski 
University Of Fribourg 
Dept Of Biology & Bot. Garden 
Albert - Gockel 3 
C H - 1700 Fribourg 
SWITZERLAND 
grzegorz.kozlowski@unifr.ch 

Charlotte Harrison 
8 Derry Downs 
St Mary Cray 
Kent 
0R5 
UK 

Prof Christopher John Humphries 
Dept Of Botany 
The Natural History Museum 
Cromwll Road 
London 
S W 7  5BD 
UK 
cjh@nhm.ac.uk 

Mr Anthony Clive Jermy 
Godwyns House 
Staunton-on- Arrow 
Leominster 
HR6 9LE 
UK 
c.jermy@cwcom.net 

Or Naomi Kingston 
Dept. Of Botany 
Trinity College 
Dublin 2 
IRISH REPUBLIC 
nkngston@tcd.ie 

Mr Yves Krippel 
17 Rue Hurkes 
L - 7591 Beringen I Mersch 
LUXEMBOURG 
yves.krippel@mnhn.lu 

mailto:hilton-taylor@ssc-uk.org
mailto:jmide@bbtinternet.com
mailto:s.knapp@nhm.ac.uk
mailto:cjh@nhm.ac.uk
mailto:c.jermy@cwcom.net


Richard Lansdown 
UK 

Mr Philip S Lusby 
uk 
P.lusby@rbge.org.uk 

Prof Lylton John Musselman 
Dept Biol. Sciences 
Old Dominion Univ 
Norfolk 
VA 23529-0266 
U.S.A 
LMU SSELMaODU .EDU 

Dr Santiago Pajaron 
Dpto. Biologia Vegetal I 
Facultad De Biologia 
Universidad Complutense 
E-28040 Madrid 
SPAIN 
SPAJBOT@EUCMAX.SIM.UCM.ES 

Tim Pankhurst 
UK 

Mr Andrew Leonard 
11 Victory Road 
Portsmouth 
PO1 3DR 
UK 
andrew@leonarda.freeserve.co.uk 

Dr Stuart Lindsay 
Harvard University Herbarium 
22 Divinity Avenue 
Cambridge 
Massachsetts 
MA 021 38 
U.S.A 
s-lindsa y@oeb.harvard.edu 

Dr Klaus Mehltreter 
Institute De Ecologia, A. C. 
Depto Ecologia Vegetal 
Apartado Postal 63 
Xalapa 91000 Ver 
MEXICO 

Mr Alain Mauric 
Plants Officer 
I U C N S S C Programme Office - Cambridge 
21 9c Huntingdon Road 
Cambridge 
CB3 ODL 
UK klaus@ecologia.edu.mx 
alain.mauric@ssc-uk.org 

Mr Abdurahman Nur Yusuf 
Daryel Development Organisation 
P.o. Box: 28504 
Addis Ababa 
ETHIOPIA 
d-dorg@hotmail.com 

Dr Chris Page 
Gillywood Coltage 
Trebost 
St. Stythians 
Truro 
Cornwall 
TR3 7DW 
UK 

MSc. Monica Palacios - Rios 
Institute De Ecologia, A. C. 
Depto Ecologia Vegetal 
Apartado Postal 63 
Xalapa 91 000 Ver 
MEXICO 
rnonica@ecologia.edu.mx 

Prof. Dr. Emilia Pangua 
Dpto. Biologia Vegetal I 
Facultad De Biologia 
Universidad Complutense 
E-28040 Madrid 
SPAIN 
SPAJBOT@EUCMAX.SIM.UCM.ES 

NEW 
PHYTOLOGIST 

TRUST 

Dr James C. Parks 
Department Of Biology 
Millersville University 
Box 1002 
Millersville 
PA 17551 -0302 
U.S.A 
jparks@millersville.edu 

af 
E NG LI S I-I 
NATU R E  

Miss Alison M. Paul 
Botany Department 
The Natural History Museum 
Cromwell Road 
London 
SW7 580 
UK 
a.paul@nhm.ac.uk 

ll IUCN 

mailto:y@oeb.harvard.edu
mailto:alain.mauric@ssc-uk.org
mailto:d-dorg@hotmail.com
mailto:jparks@millersville.edu
mailto:a.paul@nhm.ac.uk


Maria Pena - Chocarro 
The Natural History Museum 
Botany Department 
London 
SW7 5BD 
UK 
rn.pena@nhrn.ac.uk 

Mr Adrian Phillips 
2 The Old Rectory 
Evesham 
WRl1 6TG 
UK 
adrianp@wcpa.dernon.co.uk 

Dr Fred Rumsey 
Dept Of Botany 
Teror 
Th Natural History Museum 
Crornwell Road 
London 
SE7 5BD 
UK 
f.rurnsey@nhm .ac. uk 

Prof Monika Shaffer - Fehre 
The Herbarium 
Royal Botanic Gardens 
Kew 
Richmond 
Surrey 
l W 9  3AE 
UK 
rnshaffer-fehre@rbgkew.org.u k 

Dr Mrittunjai Srivastava 
Pteridology Laboratory 
N B R l  
Rana Pratap Marg 
Lucknow - 226001 
INDIA 
rsh ya rn @ Iw 1 . vsn I. n et. in 

Dr Valerie Pence 
Center For Research Of Endangered Wildlife 
Cincinnati Zoo And Botanical Garden 
3400 Vine Street 
Cincinnati 
OH 45220 <$= k@ALb 

Dr Tom A. Ranker 
University Museum Herbarium 
Campus Box 350 
Boulder 
CO 80309-0350 
U S A  
ran ker@stripe.colorado.edu 

Mrs Kai Runk 
lnstltute Of Botany And Ecology 

Tartu University 
40 Lai St 
Tartu 
51 005 
ESTONIA 
kair@ut.ee 

Dr Joanne M. Sharpe 
Sharplex Services 
P 0 Box 499 
Edgecomb 
ME 04556 
U S A  
joannesharpe@email.com 

Nick Stewart 
UK 

NEW 
PHYTOLOGIST 

TRI JST 
a! 
ENG1,ISH 
N A T U R E  

Mr Chaerle Peter 
Pteridology 
Lab Of Botany 
Ghent University 
K L Ledeganckstraat 35 
9000 Ghent 
9000 
BELGIUM 
petja.p@usa.net 

Mr Martin Rickard 
Pear Tree Cottage 

Tenbury Wells 
Worcestershire 
WR15 8RP 
UK 

Kyre 

Prof Tornas Sanchez Velazques 
C I Luevas Morenas No. 41 Elpalrnar. 

35530 Las Palmas 
lslas Cnaris 
SPAIN 
tomas.sanchezveIazquez@terra.com 

Dr E. Sheffield 
School Of Biological Sciences 
University Of Manchester 
3.614 Stopford Building 
Oxford Road 
Manchester 
M13 9PT 
UK 
L.Sheffield@ Man.ac.uk 

Mr F. A. Strang 
Kinmoss 
Welshrow 
Nether Alderley 
Near Macclesfield 
Cheshire 
SK10 4TY 
UK 

mailto:rn.pena@nhrn.ac.uk
mailto:ker@stripe.colorado.edu
mailto:joannesharpe@email.com
mailto:petja.p@usa.net
mailto:tomas.sanchezveIazquez@terra.com
http://Man.ac.uk


Mr Mohammad Jamal Uddin 
71, Mohini 
Lamapara 
Shibgonj 
Sylhet - 3100 
BANGLADESH 
itse@xirus.net 

Dr J. C. Vogel 
Botany Department 
Natural History Museum 
Cromwell Road 
London 
SW7 5BD 
UK 
jcv@nhm.ac.uk 

Prof Bao Wen-mai 
Harbin Normal Uni 
Dept. Of Biology 
Sin% 
Harbin 150080 
CHINA 
shix@myecos.com 

Mr John Raymond Woodhams 
203 Bamfield Avenue 
Kingston - On - Thames 
Surrey 
Kr2  5RQ 
UK 

Dr Xian - Chun Zhang 
The National Herbarium 
Inst. Bot 
20 Nan Xin Cun 
Xiangshan 
100093 Beijing 

zhangxc@ns.ibcas.ac.cn 
CHINA - - - 7  

Mr Mohammad Gias Uddin 
Lecturer Of Biology 
Syed Nabib Ali College 
P. 0. Ali Nagor 
P. S. Bianibazar 
Dist. Sylhet 
BANGLADESH 
itse@xirus.net 

mr.fern@bigpond.com 

Or Tim Wilkinson 
Micropropagation Unit 
Alton Houe 

Royal Botanic Gardens 
Kew 
Richmond 
lW9 3AB 
UK 
t.wilkinson@rbgkew.org .uk 

Prof. Dr. Miss Reiko Yoroi 
Department Of Early Childhood Education 
Faculty Of Humanities 
Seitoku university 
550 Iwase, Matsudo, Chiba 
271-8555 
JAPAN 
yoroi@seitoku.ac.jp 

Dr Michael J. t ink  
Department Of Biology 
University Of Kaiserslautern 
P 0 Box 3049 
D-67653 Kaiserslautern 
GERMANY 
MJZINK@GMX.NET 

+j ~ O ~ L M  e q d  

Dr Ronnie Viane 
Dept Of Biology, Pteridophyte Section 
Ghent University 
K. L. Ledeganckstraat 35 
Ghent 
8-9000 
BELGIUM 
ronnie.viane@rug.ac. be 

Prof A. C. Wardlaw 
92 Drymen Road 
Bearsden 
Glasgow 
G61 2SY 
UK 
A.Wardlaw@ btinternet.com 

Prof Paulo Windisch 
Laboratorio Taxonomia Vegetal I C  C S 
Universidade Do Vale Do Rio Dos 

Av. Unisinos, 950 
C E P 93022 - 000 Sao Leopoldo 
Rio Grande Do SUI 
BRASIL 

)ticalferns@hotmaiI.com 

WW4.Q km @ c C ; o I I L t C f O ~  

Dr Eltbieta Zenkteler 
Dept Of General Botany 
A. Mickiewicz University 
61 - 719 Poznan 
AI Niepodlegkosci 14 
POLAND 
elza@main.amu.edu.pl 

NEW 
PHYTOLOGIST E NG LIS 14 

TRUST NATURE 
IUCN 

mailto:itse@xirus.net
mailto:jcv@nhm.ac.uk
mailto:shix@myecos.com
mailto:zhangxc@ns.ibcas.ac.cn
mailto:itse@xirus.net
mailto:mr.fern@bigpond.com
mailto:t.wilkinson@rbgkew.org
mailto:yoroi@seitoku.ac.jp
mailto:MJZINK@GMX.NET
http://btinternet.com
mailto:ticalferns@hotmaiI.com


33 

REVIEW OF THE DARWIN 

FERN PROJECT 

rcsulting iti lcss dcplction of the natural ferns 
MAURITIUS popti lat inn. 

by 

V.TEZOO and V. RACHRAZ 

Introduction 

Dr. Stuart Lindsay. a Senior Scietitil?c Officer of 
tlic Royal Botanic Gardens of Edinburgh 
(RL3GE). Scotland. as Projcct Manager. first 
visited tlic island in  1995 and carricd out a 
comprclicnsivc survcy of tlic ferns atid fern 
nllics, \\:it11 tlic staff of the National Parks and 
Conscrvation Scrvicc. thc Mauritius Sugnr 
Industry Research Institute (MSIRI) Iierbarium. 
t hc Ma it r i t i iis W i Id 1 i fc Fo ti nda t i D t i  and loca I 
bot a t i  i s  t s. Mauritius is recogiiiscd as a biodiversity 

“hotspot” in thc \\ orld. Ahorit scvcii Iiuiidrcd 
spccics of tialive plants csist out o f  which tlircc Spccics \\ Iiicli arc L i imm cxcliisi\,cly tiom 
liitiidrcci and clc\*cii :ire cndcmic. The survival 01‘ c1ilti\fittioli \\‘ere not sur\q’cd. Invcstigntioiis 
most of tlicsc unique plants, including all the were also cnrricd out a t  t l ic MSlRl hcrbariiiiii. 
endemic fern species, is scrioitsly threateticd by tlic Kcw Gnrtlcn Iicrbariiim and tlic Paris 
habitat destruction. Today only 2% of our native hcl.hilri\ltii, t o  identify sevcral Mauritian fern 
forests still exists and even thcsc are it1 various spccics. 
stages of degradation. 

Following the Rio Summit iii I992 on thc 
cnvironment, tlic British govcrnmcnt decidcd to 
fund specific conservation prr-+cts around the 
world under tlic Darwin Initiativc for Specks 
Survival Scheme. 

This paper revicws tlie progress accomplishcd t o  
date, arid also descrihcs thc diffcrctit tcchtiiqiics 
of fcrn propagation used. 

In tlic rcccnt past. tI1crc \\’ere t \ v o  Illllldrcd and 
fifty tli t‘fcrciil specks 01‘ l’crti iti Mauritius. 
Apprositii;itclj. !I ti). of thcsc Iiavc lint bccti sceti 
in thc last thirty ycars suggesting that thcy arc 
tiotv probably cstinct. Of  the two hundred 
specics csistins today. at least seventeen are 
cndciiiic to Mauritius. a litrther thirty are 
ctitlctiiic to tlic Mnscarcnc Islands and thirty 
tIit.Cc itrc li)lllltI < > I l l \ ’  iii Madag;lsc:l~ and the 
h.1 asc n re 11 c 1 s I a t i  d s , 

Project justification 
TI1 c s pcc i es 

Ferns have rcceived rclatively littlc attention i n  disco\vrcd in Mauritius at Yemen. and the ne\\ 
terms of conservation iiiitiativcs aiid biodiversity l l / c ~ ~ * / r r r i ~ r ~ ~  spccics discovcrcd at Tatiiariti Falls. 
studies in Mauritius. Tlic aini of tlic projcct is 10 arc tiot tic\\ to scicncc. Tlic , h p / w i i r t r l  provcd to 

population of ferns in thc ild. Thc propagntioii ~ i ~ J l l i i o / ~ i ~ . i i t i r .  ;I spccics nlrcndj. \vidcly 
activity will also provide spores for research as distributed ( i n  ;I Inrgcr anti lusher f(mi) in tlic 
well as niake availablc plants to  !lic public, tliiis Iiwcsts 01‘ hlauritius and is idcntical to montane 

timi s o f  ..I. ~ r c ~ / l r i o p i c * i / n r  f r o  t i1  h4 nd ngnsca r. 

pot c ti t i n 1 I!, 11 civ ,4sp I c r  i ii  rir I 

survcy. monitor, propagate and rcstorc tlic bc a StLIIltcd IiiotitaIic fc>rIii Of’ .,J.c;lI/O//ii//I/ 



34 

Tlic Blecliiiitni proved to bc I'leclimcrit 
hrtrsiliense. This species has ncvcr been rcportcd 
from any of tlic Mascarenc Islands. I t  is a iioii- 

iiativc and n.cccly spccics t1i:it has tlic potcntial 
to sprcad rapidly in forcst iiiargins. 

Tlic greatest threat is tlic invasion and 
destruction of tlieir few rcmaining habitats by 
alien invasive spccies such as Kithiis ttlcca!fiolitt.r 
("piquant loiiloii"), Ligzts/r.itiii t w h l t s / ~ t t J ~ l  V i I r  

icdkerii ("privct") and Pxidii ir i i  c*t i l / lc~i trr ir t t i i  

("goyavc dc Cliinc"). 

Tlic sccoiid tlircat is tlic increasing iiumbcr of 
"fcrii hunters" wlio liarvest ferns from thc forcsts 
in largc quantitics citlicr for thcir own gartlcns or 
for selling. Iiicligcnous fern collcction from thc 
wild is illegal in Mauritius, but many pcoplc still 
take tlic risk. and considerable losscs arc 
occurring. 

suppicmentat ioii and pests and discases 
irlciitification and their control. Tlie training was 
iiiitlcrtnkcii at RBGE in  1997 undcr tlic 
srqwvision of' cspericnccd licirt icultural stall. in 
tropical illit1 siihtropiciil ferns. I t  ciiipliasi/.cd 011 

tccliniqucs that wcrc appropriatc fbr thc lcvcl 01' 
fxilitics availablc and sustainablc in  Mauritius. 

A onc-day workshop was also organiscd in  
Mawititis during tlic third visit of thc I'rojcct 
Mi11i;lgcr. I h .  S. Lindsay. in collaboration with 
tilt stL1rroftilc NITS. 

Fcrn propagation 

l'ccliniqrics for propagntion usctl i n  tlic nursery 
at C.'tircpipc iirc tlcscrihctl bc1ow:- 

Establishment of a fern house 

A fern house \\/as erected at Robinson road. 
Curepipe to raise a widc range of ptcridopliytcs 
spccics both epiphytes and terrestrials. This 
location was selected as. it offers the ideal 
conditions for the growth of ferns. Tlic fcrn 
house comprises a laboratory for tlie propagation 
of ferns br\. sporcs. cuttings and bulbils. I t  is also 
equipped with a mist control unit. A widc rangc 
of growing media has been developcd using 
local materials such as pine barks, coconut Iiiisks 
and sugarcanc bagasse. A pastcuriscr with ciglit 
hcatiiig elements was built for stcrilising tlic 
growiiig mcdia. Containers ranging from 8 cm to 
18 cm in  diametre for both epiphytes and 
tcrrcstrials \\ere iised. 

Training 

'l-\\o mcnihcrs of staff, one Technical Officer 
and oiic Niirseryman, were traincd in plant 
collect ioii. management, propagation techniqucs. 
pro\\,ins mcdium preparation, fertilizer 

( i )  Cuttings 

Any fcrn having a sliort crccping habit (c.g 
D I ; \ Y ) ~ / W ~ S  spp. and Bolhilis spp. ) can bc 
propagatcd by cuttings. Clumps can simply bc 
brokcn apart by hand or with a sharp knife or 
sccamrs. This should bc donc wlicn tlic plants 
arc activcly growing. It is tlic simplest but least 
productive method of propagation. 

( i i )  Rliizomc cuttings 

Part of plants with thick fleshy rhizomes can be 
rcinovcd from tlic plants, cut into sections at 
least 5 c m  long and pinned down onto any free 
draining compost using loops of wire (Fig. 1). 
Tlicy arc then placed in a warm humid placc. 
The cuttings normally root and start growing in 
two to four months. 
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Fig. 1 Rhizome cuttings of Phymatodes 
scolopendria on compost 

For plants with thin rhizomes (e.g. Huntafa 
repens) the same method is used but with 10 cm 
cuttings. 

(iii) Bulbils 

There are two methods of propagation from 
bulbils:- 

(a) The frond with bulbils is layered 
directly in the soil or in a pot of compost 
(Fig. 2). 

Fig 2. The fiond with bulbils of Diplazium 
prolferum on compost 

(b) The bulbils are removed from the frond 
and grown in trays of compost in a 
warm humid place. 

For plants with less developed bulbils (e.g. 
Asplenium viviparum), the latter usually drop off 
the plants at an early stage and develop 

separately. The bulbils are simply brushed off 
the frond'onto a tray of compost and placed in a 
warm and humid environment (Fig. 3). 

Fig. 3 Bulbils of Asplenium viviparum 

The use of bulbils is a very quick and successful 
method of propagation and vigorous plants are 
produced within four months. 

(iv) Auricles 

Auricles (in the Marathiaceae family) found at 
the base of the stipe are removed and buried in 
compost. They develop shoots within two 
months. Auricles from younger plants tend to be 
more successful than from older plants. 

(v) Aerial growth 

Some species of Tassel fern (e.g. Lycopodium 
spp.) produce aerial growths near the tips of the 
fronds (Fig. 4). The aerial growths are put in a 
suitable compost, become established and 
eventually become separate plants. 

Fig. 4 Tips of the ponds of 
gnidioides 

Lycopodium 
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Propagation from spores 

Spore collection 

The spores are collected just before the 
sporangia open. It is not easy to decide on the 
correct timing of spore collection and trial and 
error is necessary. 

Once the fronds with mature sporangia have 
been collected, they are then placed between two 
sheets of paper and left in a warm place to dry 
out and dehisce (Fig. 5). 

Fig. 5 The spores dehisce md stick to rhe 1oir.r.~ 
shxt ofpaper (seen as dark patches) 

Sowing 

Although spores remain viable for many months 
if kept in a cool dry place, the sooner they are 
s o w ,  the better thc germhation will be. 

A mixture of two parts of finely ground pine 
barks and one part of sand is used as compost. 
This is put in clay or plastic pots. The compost 
and the pets are sterilised by using boiling water. 
The pots with ompost are covered with cling 
film (until sowing) and allowed to cool. The 
spores are then sprinkled on clean white paper 
which are then gently tapped to remove the 
chaff. The niirlute spores remain stuck to the 
paper. The paper is then turned over the pot and 
flicked to sow the spores.'The pots are finnlly 
wrapped again with cling film and placed in 
shaded places. 

Phorographs by Audiovisual Unir 
Agriculrurnl Infhrination Division 

Germinatioii takes place between ten days to 
five months and will be seen as a green film on 
the surface of the compost which will eventually 
develop into mature prothalli. 

Patching - off 

Once the sporophytes are big enough to handle, 
they are transferred to other pots and kept in a 
Iiumid environment (Fig. 6). They are then 
gradually hardened off before being placed in 
the opzn. 

Fig. 6 Trmsfer of sporophytes to individual 
pots 

Problem cncountered 

The main problem encountered with spore 
sowing is contamination from other spores of 
more vigorous weed ferns, mosses, fungi and 
algae. The best way of overcoming this is to 
have the sowing area completely separated from 
the growing area and keeping it as clean as 
possible. 

Conclusion 

To date, out of the two hundred and fifty 
ptcridophytcs, ninety species are in cultivation in 
the fern house for display to the public and 
students in order to inculcate the concept of 
conservation of endangered species. It is also 
providing -spores for propagation and materials 
for researchers. 

Ferns have a tremendous aesthetic appeal and 
are popular subjects for indoor cultivation. 
Hence extra plants.will be made available to the 
public. This will help prevent people from 
collecting ferns in the wild. 
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Bull. SOC. Nat. luxemb. 102 (2001) p. 3-13 

Aire de rbpartition et statut de Trichomanes speciosum 
Willd. (Hymenophyllaceae) au Luxembourg 

Par 

Yves KRIPPEL I )  

Abstract: A description ofthe gametophyte ofthe filmy fern Trichomungsspeciosum 
Willd. (Hymcnophyllaceae), the history of its discovery, the present distribution 
and status in Luxembourg is given, The species is growing in Luxembourg as an 
'independent gametophyte' with vegetative reproduction and dispersion by the way 
of gemmae. Currently, 100 sites in 69 kilometric squares are known. Most of the 
sites occur in the 'Petite Suisse' area, but the gametophyte of Z speciosum is largely 
present in the whole sandstone area as far as the vallcy of the river Alzette. The 
recent discoveries of the gametophyte on Devonian schist seem to indicate that the 
species may also be quite widespread in the Luxembourg Ardennes. 

Keywords: Pteridophyta, Hymenophyllaccae, Trichomunes, gametophyte, distribution, 
Luxembourg. 

1. Introduction 
La Petite Suisse luxembourgeoise est connue bien au-dell des frontitres du Grand- 
Duchk pour la pr6sence d'flymenophylfum tunbrigense (L.) Smith au niveau de 
quelques gorges prts de Berdorf. Or, depuis quelques anntes un deuxitme reprksentant 
de la famille des Hymenophyllaccae est connu dans cette rtgion. Ce h t  en avril 
1993, que Rasbach et al. (1993, 1995) ont dtcowert Trichomanes speciosum 
Willd. A l'inttrieur du continent europken et plus prkcistment dans la Petite Suisse 
luxembourgeoise. Si la famille des Hymcnophyllaceae est particulitrement bien 
reprksentke dam les rkgions tropicales et subtropicales, ob elle compte 400 i 650 
espkes, les reprksentants de cette famille sont beaucoup plus fares en dehors des 
tropiques. En Europe on n'en connait que trois esptces, l savoir H. tunbrigense (L.) 
Smith, H. wilsonii Hook. et Z speciosum Willd. Chez ces esphces, c o m e  dans la 
vie de toute fougkre, on distingue habituellement deux stades diffbrents, d'une part 
le sporophyte (la plante 'feuillte'), d'autre part le gamttophyte ou prothalle, qui 
en gknkral n'a qu'une durke de vie limit&. Or, chez certaines families, mmme les 
Vttariaceae ou les Hymenophyllaceae, les prothalles peuvent exister, se maintenir 
et se multiplier de maniere vtgttative avec dispersion par voie de gemmes, sans 
l'apparition de sporophytes (Fmar 1967, 1985). Aux Etats-Unis on rapporte des 
espkes qui ne sont reprhenttes que par leur seul gamttophyte ou par celui-ci et des 
feuilles ne d6passant pas le stade juvtnile (Raine et al. 1991, Farm 1992, 1993). 
Suite l la premiere observation de gam6tophytes indkpendants de Trichomanes 
speciosum pour 1'Europe en 1989 dans les Iles Britanniques, on a constat6 une grande 

*) 17 rue Hurkes, L-7591 Beringen, Luxembourg (yves.krippel@mnhn.lu). 
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diffirence dans la rtpartition du gamttophyte et du sporophyte (Rumsey et al. 1990, 
1998, 1999, Rurnsey & Sheffield 1996). En effet, le sporophyte de 1: specioszrm 
(fig. I), trts rare, est caractiris6 par une distribution extrernement ocCanique (Jalas 
& Suominen 1972, Page 1997) commc sur les cbtes ouest en Irlande et en Grande- 
Bretagne, le long des cbtes de Bretagne en Fnnce, au Pays Basque, le long de la 
cBte cantabrique espagnole, ainsi qu’aux AGores, 5 Madtre et aux iles Canaries. Une 
station isolte est actuellernent connuc dans les Alpes apuanes en Italie. Meme si 
Rasbach et al. (1995, 1999) signalent de jeunes sporophytes dans Ies Vosges, ces 
plantules ne semblent pas sc dtveloppcr jusqu’au stade adulte dans nos rtgions. Au 
contraire du sporophyte, la gbntration gamttophytique ef notamment les gemmes 
sont nettement plus toltrantes envers la dessiccation et le gel (Farrar 1985), avec le 
rtsultat que le gamttophyte dc certaincs esptces, c o m e  par exemple celui de T. 
speciosurn dans nos rtgions, peut survivre ct coloniser des sites oh le sporophyte a 
dispam depuis longtemps. Le prothalle de Z speciosum, qui pousse ghnbralement 
dans des fentes, des cavitts d’trosion ou des grottes est donc bien reprtsentt dans 
des dgions ii caracttre nettement moins ockanique et peut Ctre trouv6 it plus de 
1.000 kilomttres de la population de sporophyte la plus proche (Rumsey et al. 1990, 
Vogel et al. 1993). Aprts sa d6couverte dans la Petite Suisse luxernbourgeoise, le 
gamttophyte de X speciosum a Ctt trouve A de nombreuses reprises sur le continent, 
entre autres dans les Vosges (Rasbach et al. 1993, 1995, 1999, JCrbme et al. 1994, 
Bizot ZOOO), en Saxe dans IlElbsandsteingebirge (Vogel et al. 1993), en RhCnanie 
du Nord - Westphalie (Bennert-et al. 1994), en Rhtnanie-Palathat (Rasbach et a1 
1993, Bujnoch & Kottke 1994, Bujnoch 1995,1996,2000, Kottke 1999) et en Bavitre 
(Kirsch & Bennert 1996, Horn & Elsner 1997). 

, 

Fig. 1. Le sporophyte de Trichomanes speciosum dans une de ses rares stations en Grande- 
Bretagne (photo prise par I’auteur en avril 2000). Les frondcs, finement disskqutes, on[ une 
taille de 20 A 45 cm et une fonne grossikrement o d e  i ovale-lanciolte. 

Fig. 2. Le gametophyte de Tn’chomanes speciosum rccouvrant une partie du plafond d’une 
cavitt d’trosion au niveau d’un affleurement de grlrs de Luxembourg, en milieu forestier, prhs 
de Schoos (photo prise par I’auteur en fivrier 2000). 

En ce qui concerne le Luxembourg, des prospections pbrictuelles out iivtli quelques 
stations supplimentaires dans la Pctite Suisse luxembourgeoise (Colling & Reichling 
1996, Reichling 1997, Colling & Krippel 2001); toutefois, aucune recherche 
systimatique n’avait jamais CtC: effectute jusqu’it ce jour. C o m e  Trichomanes 
speciosum et Dicranrcrn viride reprisentent les deux seules espkces du rtgne vkgnbtal 
panni les especes de la liste de I’annexe I1 de la directive ‘Habitats’, prisentes au 
Luxembowg, il semblait ccpendant intkressant de mieux connaitre la distribution de 
I]: speciosurn. En 1999 et 2000, la rtgion du gres de Luxembourg f i t  donc prospectie 
de manitre systematique dans le but de rechercher le gamitophyte, de localiser les 
stations de I’espbce, d’tvaluer si possible l’ttat et/ou la taille des populations et de 
difinir les caractkristiques des stations. 

2. Description du gametophyte de Trichomanes speciosum 
A l’ceil nu, le gamttophyte de Trichornanes speciosum (fig. 2) se pssente sous forme 
de flocons, coussinets ou tapis, constituts de a m e n t s  extrcmement fins, A I’ttat 
hydratt, sa couleur est d’un vert franc, presque fluorescent. En se dtshydratant, la 
couleur passe au vert-bleu mnbtallique. La consistance et I’aspect de ces flocons, 
coussinets ou tapis ttant trks caracttristiques, leur prtsences ne peuvent en principe 
tchapper B un a i l  exerci. La structure du garnttophyte sous le microscope est assez 
spectaculaire. C’est d’ailleurs la mtthode ii 100% sibe de le distinguer de certaines 
algues vertes filamenteuses ou du protontma de certaines mousses. Le gamCtophyte 
de Z specioswm est constitui de filaments qui sont disposts h angle droit et formts 
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de cellules de f 40-55 p d’tpaisseur et 150-300 pm de longueur (Rumsey & Jenny 
1998). L‘analyse microscopique montre kgalement les nombreux chloroplastes (ce 
qui permet entre autres la distinction par rapport Q une algue verte) ainsi que les 
cloisons transversales, de meme que la prCsence de fins rhizoTdes, de gemmes et de 
gemmiphores (ce qui pemet la distinction par rapport au protontma de certaines 
mousses) (figs 4 & 5).  Les principaux caractires sont dtjQ bien observables avec une 
bonne loupe (par exemple sous un grossissement de   OX), mime sur le terrain. 
Notons que la petite taille de ce gamttophyte et ses habitats peu accessibles ne 
facilitent pas sa dtcouverte. Comme il pousse au plus profond de cavernes, cavitts 
d’trosion et fentes rocheuses, il n’est en gtnkral observable dans son milieu nature1 
qu’A I’aide d’une torche klectrique. L‘esptce s’adapte cependant parfaitement h ces 
endroits confkks, d’autant plus que la faible luminositt empCche en grande partie le 
diveloppement d’esptces concurrentes. Selon Rumsey & Sheffield (1996), leprothallc 
de Trichomanes speciosum occupe des microsites ne prksentant, en moyenne, que 
1% de la radiation photosynthktiquement utile par rapport Q des mesures effectutes 
B I’exttrieur. En I’absence de toute concurrence, le gametophyte forme des colonies 
presque pures, mais celles-ci peuvent itre entremiltes de bryophytes aux endroits 
plus expods. La surface qu’occupent les colonies peut varier de quelques mm2 B 
plusieurs dm2; leur Cpaisseur peut varier de f 1 mm 1 f 1 cm. 

3. Mathiel et  mCthodes 
Le but de la recherche ttait de dtlimiter I’aire de rkpartition de Dichomnnesspeciosum 
au Luxembourg. Suite aux premitres dtcouvertes en Petite Suisse et vu l’abondance 
dcs stations trowkes sur substrat grkeux (grts liassique, m&s bigarrC, etc.) dans les 
pays voisins, il semblait tvident de commencer les recherches intensives sur 8 6 s  de 
Luxembourg en partant de la Petite Suisse. En plus des considirations gtologiques 
et gtomorphologiques, les difftrents feuillets des cartes topographiques au 1 :20.000 
(Administration du Cadastre et de la Topographie 1989) ont ttt ttudiis afin de 
rechercher toute indication de falaiscs et rochers naturels. Sur cette base, les sites 
potentiellement favorables ont ttt visitks de maniere systematique. A I’aide d’une 
torche Clectrique, d’innombrables fissures et cavemes d’trosion ont Ctk prospecttes 
afin de dCceler le gamttophyte de I: speciosum. 
En 1999, les investigations se sont avant tout concentrks sur la Petite Suisse proprement 
dite, les ‘Noumerlayen’, les ‘Manlerlayen’, ainsi que les rkgions avoisinantcs. En 2000, 
la zone d’ktude a kt6 tlargie 1 toute la rtgion grbeuse. Vu les dkcouvertes du prothalle 
sur  substrat non grtseux dans les rtgions voisines (Kottke 1999)) des prospections 
sur Dtvonien, bien que plut6t ponctuelles, ont tgalement C t t  entreprises. En cas de 
prtsence du gamttophyte, quelques dttails lits B la station conune les caracttristiques 
de I’habitat, la surface couverte par la (ou les) colonie(s), etc., ont it6 notis et 
la station indiqute sur la car;te topographique $ I’tchelle du 1:20.000. Notons, que , 
les ‘anciennes’ stations (Colling & Reichling 1996, Reichling ‘ co rn .  pers.) ont 
CtC en grande majoritt revisitis afin de diteminer les coordonntes exactes et les 
caracttristiques des colonies. Les coordonntes des difftrentes stations fiuent saisies sur 
le terrain Q I’aide d’un rtcepteur GPS du type Gamin 111. La conversion en coordonnees 
Gauss-Luxembourg a CtC effectute Q I’aide du rkepteur GPS en dkfinissant une grille 
d’utilisateur (User Grid) avec les paramitres suivants: long. origin. E 006”10.000’, 
scale 0.10000, false E 8000.0, false N -542239.0; ainsi qu’une date d’utilisateur 
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(User Datum) avec 2es paramttres: Dx=-263 m, D y 7 6  m, D A 5  m, Da=-251 m, 
Df-0.1419270 (comme dtfini par I’Administration du Cadastre et de la Topographie). 
Lorsque la dttexmination sur le terrain Q I’aide d’une loupe 2Ox laissait des doutes, 
un pr6lkvement fut effectut en vue d’une vtrification sous loupe binoculaire ou 
microscope. Pour quelques stations, des Cchantillons ont parallMement k t t  pns en vue 
d’une analyse d’ADN, par le Natural History Museum Q Londres, a h  de dttecter une 
variation hentuelle entre les populations de Trichomanes speciosum. 

4. Resultats 
La prospection systkmatique des endroits potentiellement favorables Q la croissance 
du gamttophyte a permis de recenser au Luxembourg jusqu’Q fin mars 2001, au total 
100 stations du gamttophyte de T?ichomunes speciosum, dam 69 c a d s  kilomttriques 
difftrents. On constate que le prothalle de cette Hymenophyllaceae est n5pandu dans 
la rkgion du gr&s de Luxcmbourg de la Petite Suisse luxembourgeoise. Les stations 
sont particulikrement nombreuses sur le temtoire des communes de Berdorf, Beaufort 
et Consdorf. TI est rtgulitrement prbent dans des endroits favorables jusque dans la 

_ .  
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Fig. 3. Carte de ripartition du gametophyte de Trichomanes speciosum au Luxembourg, sur 
base des dseaux I.F.B.L. et Gauss-Luxembourg. Les car& A point blanc reprisentent les carrks 
kilomttriques od des stations Ctaient dkji connues avant I’inventaire systbmatique. Situation i 
ladatc du31/3/2001. 
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Fig. 4. Details des filaments de gamttophyte 
de Trichornanes speciosum, montrant la 
ramification A angle droit, les rhizoides 
~hicellulaires brunltres et les casswes au 
niveau des cellules porteuses de gemmes; 
Cpaisseur du filament f 42 p (photo L. 
Reichling, 21/1/1997). 

Fig. 5. Detail de filament de gamdtophyte 
de Trickornnnes speciosurn, illustrant les 
parois cellulaires perpcndiculaires et ICs, 
nombreux chloroplastes; tchantillon des 
Vosges, Cpaisseur du filament i 42 pm 
(photo E Sauber, Centre Univenitaire 
Luxembourgeois, 18/1 U1995). 

vallie de 1’Alzette. Notons cependant que, vu I’abondance des sites dans quelques 
cants kilomthiques au niveau de la region e s e u s e  de la Petite Suisse, un certain 
nombre de stations n’a pas it6 repris i titre isolC, mEme si on pouvait les considtrer 
c o m e  ‘nouvelles stations’ &ant donnC qu’on considire des populations comrne 
Ctant distinctes si elles sont espactes de 10 mktres au minimum (Rasbach et al. 
1995). Le nombre de stations vues est donc de loin suptrieur au nombre de stations 
indiqutes pour certains cards kilomktriques. Cette situation est notamment valable 
pour 1’Aesbech et la Haupeschbaach. L’espkce est par contre fort rare dans les 
“oumerlayen’et m6me totalement absente dans d’autres dgions, c o m e  par exemple 
dans Ics ‘Gorges du Loup’ prks d’Echtemach, ou dans les ‘Mamerlayen’ prbs de 
Mersch. Jusqu’i present une seule station a 6th tr,ouvCe B I’ouest de l’Alzette., 
La ddrcouverte de Z speciosum sur schiste dkvonien n’ttait pas une surprise, car 
depuis 1994 une station dtcouverte par R. Viane est connue en Belgique p e s  de La 
Roche-en-Ardenne (Rasbach et al. 1995, Reichling 1997). ApSs que Kottke (corn.  
pers.) ait signal6 pour la premikre fois le gametophyte sur Dtvonien en Ardenne 
luxembourgeoise, entre Kautenbach ct Goebclsmiihle, des recherches prCcises ont 
permis de recenser plusieurs stations dam une rkgion assez vaste. Sur les schistes 
dhoniens, le gamCtophyte ne rcncontre toutcfois que des conditions suboptimales 
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(Kirsch & Bennert 1996) et les populations sont en gCntral assez petites. L a  carte de 
repartition (fig. 3 j montre la dismbution actuelle du gamttophyte de T spcciosurn au 
Luxembourg. 
Pour IeS diffirentes stations, la taille de la population a CtC 6valuie. Notons qu’il ne 
s’agit que d’une estimation grossibre, ttant donni que la croissance de I’espkce au fond 
de fissures et fentes rendaif B de nombreuses reprises, I’appreciation assez dificile. La 
taille des populations n’est donc B considkrer qu’i titre indicatif; elle donne cependant 
une bonne idte pour savoir s’il s’agit d’une petite, moyenne ou grande colonie (fig. 6). 
En gtntral, la taille des populations est assezpetite et dans 82% des cas elle ne dkpasse 
pas le dm2. La plus petite population s’est prtsentie sous forme de quelques filaments 
qui ne dkpassaient pas au total 0,s cm2. La plus belle station a kt6 trouvke sur le plafond 
d’une fissure au niveau d’un bloc rocheux i quelques mbtres d’un cours d’eau, avec 
une taille approximative de 0,5 m2 en surface continue. 

20% - 19% 

!% 

0 26-1 00 cm2 E4 0-10 cm2 11-25 cm2 
501-2500 Cm2 El > 2500 cm2 0 101-500 cm2 

Fig. 6. Rtpartition des stations de Trichomanes speciosurn au Luxembourg en fonction de la 
taille des coussinets ou tapis du prothaile. 

L /o 

Bfente horizontale Bfente oblique cavitC d‘Erosion 

Usurplomb H cnveme I grotte 

Fig. 7. 
I’habitat occupd par le prothalle. 

Cpartition des stations de Pichornunes speciosurn au Luxembourg en fonction de 
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En ce qui concerne I’habitat, nous avons constat6 une nette prifirence pour 
les fentes, en moindre mesure les cavitts d’trosion (fig. 7). Les fentes et 
fissures d’trosion occuptes par le gamitophyte Ctaient, sur grks de Luxembourg, 
presque toujours horizontales; des fentes faiblement obliques n’ont ttt observtes 
qu’exceptionnellement. Sur Dtvonien par contre, le gamttophyte occupe - w e  
la schistositi - exclusivement des fentes obliques, voire verticales. Zkichomanes 
speciosum colonise soit le fond de la fissure - c’est gintralement le cas des fissures 
peu profondes - soit le plafond de celles-ci, soit le fond et une partie du plafond, En ce 
qui concerne les cavitts d’trosion, les flocons ou coussinets occupent gtntralement 
le plafond de la cavitt. Quelques rares stations sont caracteristes par la croissance du 
gamttophyte au niveau de surplombs. Dans ce cas, il s’agksait quasi exclusivement de 
stations h proximiti d’un cours d’eau et donc caracdristes par une humiditt de I’air 
constamment Clevte. 
Les falaises, rochers et blocs abritant des stations de Dichomuneu speciosum sont 
presque exclusivement situts en milieu forestier. Environ 20% des stations sont en 
plus localistes h proximitt immediate d’un cours d’eau. L’orientation des falaises 
et rochers ne semble h premitre vue pas avoir d’influence sur la prtsence ou non 
du gamttophyte, un fait dtja observt dans les pays voisins et notamment dans la 
rtgion voisine allcmande du c6tt de Bollendorf(Bujnoch & Kottke 1994). En ce qui 
concerne la hauteur par rapport-au sol, les populations de T speciosum ne semblent 
pas avoir une nette prtftrcnce. Nous avons trouvt le gamttophyte dans des fcntes ou 
cavitts situtes a 10 cm du sol, aussi bien que dans des fentes ou SOUS des surplombs 21 
250 cm de celui-ci. Remarquons ntanmoins que dans des zones moins propices, c’est- 
A-dire B humiditt de l’atmosphtre plus faible, il a tendance h occuper des fentes ou 
des cavitis situtes plus proches du sol et par constquent moins expostes. Plus de la 
moitit des microsites de Z speciosum itait situte h moins de 1 m par rapport au sol. 
Notons que ’par rapport au sol’ dtsigne ici la distance qui sipare la caviti du pied de 
la falaise ou du bloc rocheux; dam IC cas de pentes, le fond du vallon peut itre situt 
beaucoup plus bas. 
A f h  de d6tecter une variation bentuelle entre les populations de Trichornanes 
speciosum, des chercheurs du Natural History Museum h Londres utilisent depuis 
quelques anntes des techniques d’analyses gtnitiques. Ces techniques et notamment 
I’extraction de I’ADN et son amplification sont dicrites par Rumsey et al. (1996). 
En utilisant une dgion non codantc de I’ADN du chloroplaste, des variations de 
longueurs des diffirents fragments permettant de les stparer par tlectrophor?se sur 
des gels de polyacrylamide ont permis de distinguer deux gtnotypes, caracttrists 
respectivement comme variante ‘nord’ et variante ‘sud’ (Rumsey et al. 1996). Une 
adaptation de la technique, avec stquenqage de f 1000 paires de la rtgion du tmL 
(UAA) intron et exon de I’ADN du chloroplaste, donc de la rigion coupie auparavant 
par des enzymes de restriction, permet d’obtenir plus d’informations et de dtceler 
mime des mutations ponctuelles (Rumbey comm. pers.). L’analyse de quelques 
kchantillons luxembourgeois a montrk une variation vers le milieu de la siquence, 
avec le remplacement d’une base G (guanine) par une base A (adenine) pour deux 
stations de la rtgion de Berdorf; mutation qui semble Ctre gtopphiquement trts 
Iocalide. La localisation restreinte de ce ginotype peut s’expliquer par I’absence 
actuelle de sporophytes dans nos rtgions, qui fait qu’une large dispersion par voie de 
spores est exclue. 

S. Conclusions 
Le gametophyte de Trichomanes speciosum est donc relativement ripandu sur grts 
de Luxembourg, avec une abondance de sites en Petite Suisse proprement dite et 
au niveau de la region Rollingen-Beringen-Angelsberg. L‘absence ou la rareti de 
I’espbce dans d’autres regions semblent Ctre lites B la nature de la roche, comme 
par exemple dans les ‘Gorges du Loup’ ou les ‘Noumerlayen’, &ant donnt que 
le grts de Luxembourg prtsente ici line plus grande teneur en calcaire; ou bien 
intervient le facteur humiditt, comme par exemple au niveau du ‘Grtngewald’, dans 
les ‘Mamerlaycn’ et certaines parties des ‘Noumerlayen’, oh le climat est nettcment 
moins atlahtique‘. I1 semble par contre que le gametophyte de T speciosum soit 
bien represent6 sur Dtvonien. Malgrt que la dtcouverte de l’esptce en Ardenne 
luxembourgcoise soit encore relativement rtcente, sept stations sont dkjA connues et 
la facilitt de l e u  dtcouverte laisse supposer que le gamttophyte soit relativement 
ripandu dans cette rtgion. La carte de rkpartition de 7: speciosum n‘est donc 
B considtrer que comme provisoire, car des investigations complkmentaires dans 
d’autrcs sites potentiellement favorablcs, notamment sur Dtvonien, dcvraient en 
principe rCvCler des stations supplimentaires. 
LC statut actuel de Tricbomunes speciosum pour le Luxembourg est qualifit de ‘rare’ 
(R) (Colling & ReichIing donnkes non publikes). Malgrt le grand nombre de sites 
actuellement connus, cette apprtciation reste tout Q fait justifite, w la sptcificitt de 
la niche tcologique occup6e et la petite taille des populations. Le gamttophyte de T. 
speciosum ne semble cependant pas Ctre menact dans un avenir immbdiat, mais reste 
vulntrable. Etant donn6 le caracttre discret et non attractif du gamttophyte, un danger 
par collecte semble peu probable. La prtsence ou le passage d’inverttbris et de petits 
mammifkres au niveau des microsites ne semble pas non plus probltmatique, mais 
laisse mime supposer unc dispersion zoochore sur courte distance (Kottke 1999). Un 
changement du microclimat et des conditions de luminositt suite B la mise B nu des 
rochers par des coupes forestitres ou des Chablis pourrait cependant constituer une 
menace rtelle. 
Les analyses gtnttiques du matiriel luxembourgeois et d’un nombre CIevC 
d’tchantillonsprovcnant de toute I’aire europienne semblcnt indiquer que Tricbomunes 
speciosum existe cn Europe depuis fort longtemps et y a survicu B la demiere 
glaciation (Rumsey comm. pers.). Dans cet ordre d’idbes, T speciosum, tout comme 
Hymenopbyllum funbrigense, pourrait itre considtrt comme ttant Cventuellement un 
relique de I’aire tertiaire, hypothtse dijB Cmise par Vogel et al. (1993). 
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A hstrnct 

Sustainable production or the term 'siistninnhility' has become standard 

rhetoric in numerous government reports, discussion papers, management 

plans, research reports and reviews in Australia as well as internationally over 

the last decade. There appears to be a general consensus that all societies 

should be aiming for 'sustainable production'. The problem is to understand 

the meaning of, and ways to promote, sustainability. As Dah1 (1 995) contends, 

'there are as many dimensions to sustainability as there are to human society'. 

This paper explores the often-controversial journey of turning the 

rhetoric of sustainable production into the practice of sustainability. The 

research looked at a small horticultural business in the temperate rainforest of 

the Otway Ranges in Southeast Australia. It followed the development of the 

salvage tree fern business through to the establishment of a set of guidelines 

and principles on how to establish a self-sustaining, low-input, 

multifunctional, tree fern plantation. 

The horticultural business has been broadly involved with all aspects 

of the tree fern industry, including micro-propagation, propagation, growing, 

wild harvesting, plantation establishment, exporting and conservation over the 

last twenty years. The research relates the experience of the horticultural 

aspects of cool-climate tree ferns and presents an overview of the 

development of the business. It also canvases broader issues of governance 

that can impact substantially upon the day to day operations of a horticultural 

business that aspires to a high level of sustainability. 
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What is Sirstainahle Production? 

Sustainable production or the term sustainability has become standard 
rhetoric throughout Australian society. There appears to be a general 
consensus that we should all aim for sirstainable production. We argue that it 
is beneficial to adopt a pragmatic synthesis of the term sustainability that 
offers a comparable degree of clarity. Drawing upon Ikerd (1999) who has 
suggested that 'sustainable production requires finding a balance and harmony 
between the economic, ecological and social dimensions of the production 
system', this paper explores the often-controversial process of turning the 
rhetoric of sustainable production into a practice of sustainability. 

Adding fbrther clarity, Fresco and Kroonenberg (1992) surmise that if 
sustainability is defined as using land without disturbance of the ecosystem, 
there are few land-uses that could ever be deemed sustainable. They suggest 
acceptance of the view that ecosystems are not static but dynamic systems and 
that one goal for sustainable use is to employ the land in such a way as to 
ensure that, over time, no net quantitative or qualitative loss of natural 
resources occur. Dah1 (1 995) adopts a more anthropocentric view that, 

the sustainability we are seeking is that of human society. 
Society fbnctions in a natural environment, uses resources and 
discharges wastes; society depends on and is intimately 
interrelated with natural systems. 

Ikerd (1999) suggests that an uneconomical production system is also 
not sustainable as the landholder may not only lose the right to maintain the 
authority to use the resources but may also contemplate actions that may 
negatively impact upon the environment. It can be concluded that for a 
production system to be sustainable, it needs to achieve ecological 
sustainability, social sustainability and economic sustainability with each 
element finding a balance within the strategic objective of a broader notion of 
sustainability. In Australia, it is very common for stakeholders to refer to 
ecological slrstairiahle development, rather than environmental srrsfnitmhle 
developmenf or just swtainahle developmenf as with the tendency in most 
other regions of the world. This could arguably be seen as narrowing the 
debate to focus primarily upon ecological factors at the expense of broader 
social interest that include the economic and social viability of stakeholders 
into the foreseeable future'. If one part of the sustainable production trilogy is 
preferenced over the other two parts then this can lead to disharmonious 
relations and failure of the strategic object of sustainability. Fortunately, there 
is a growing consensus that Australians must consider the so-called 'triple 
bottom line' (of economy, society and environment) when decisions are made 
about growth and development. 

' See Australian Productivity Commission (2000) 'Implementation of Ecological Sustainable 
Development by Commonwealth Departments and Agencies'. 
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Background for the case study: 
Evolution of the Tree Fern Industry in Victoria 

The Parliament of Victoria2, Environment and Natural Resources 
Committee inquiry into the Utilisation of Victorian Native Flora and Fauna 
(2000) identified four main ‘phases of development’ in the consumptive use 
of native flora and fauna, irrespective of the species involved: 

1. Wild Harvest 
2. Ranchinghansitional 
3 .  Basic cultivation or farming 
4. ‘High tech’ or genetic engineering based 

Through the 1980’s, successful businesses utilising the native ground ferns of 
Victoria generally passed through the four phases of development. The case 
study looks at Mr. Fern Pty. Ltd., a business that has participated in all four 
phases, from wild harvest, evolving slowly to cultivation and propagation, and 
to micropropagating the more difficult to grow species. Very few native 
ground ferns are now wild harvested in Victoria, primarily because the quality 
and ease of production of cultivated ferns has stabilised the commodity chain. 
Practices have also been contoured by changing societal attitudes towards 
certain production practices, in particular those associated with native flora 
and fauna. In the 1970’s, ground ferns available within Australia were grown 
in ‘controlled environments’ and were focused on the indoor market. The shift 
in the 1980’s to growing the ground ferns in shadehouses with high levels of 
light produced a hardy garden fern suitable for planting directly into the 
suburban garden and was considered at the time to be very consumer friendly. 
There is now a considerable global market for both indoor and outdoor ferns, 
which originate from all parts of the world. The global market is not only 
consumer driven. Initiatives by small commercial growers are also a driving 
force of the global changes. However, they are largely operating within a 
legislative framework that is in many ways contradictory in the sense that 
legislation has emanated from different government organisations with 
different competing intentions3. 

In Australia, the wild harvest phase is still predominant for the mature 
tree fern specimens, however some parts of the industry (including Mr. Fern) 
are at the embryonic stage of the third phase, namely ‘farming’. It would seem 
quite feasible for a similar transition with mature Australian tree ferns driven 
by the same ground swell of enlightened small commercial growers. The idea 
of tree fern plantations is just starting to catch the imagination of a growing 
number of traditional primary producers in the case study district, largely as a 
result of the plantation developments that have been demonstrated ai Mr. 
Fern. 

~~ ~~ _____ 

* Victoria is one of Australia’s six states, there are also two temtories. 

universality in relation to the questions raised in this paper. 
While our case study is firmly set in Australia we would contend that there is a degree of 
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The case study: Mr. Fern Pty. Lid. 

Mr. Fern Pty. Ltd. is a small export orientated Tree Fern Nursery and 
Plantation situated on a thirty-three hectare property, located in the temperate 
rainforest region of the Otway Ranges in Victoria which is situated in South 
East Australia. The Otway Ranges is predominately public-owned land, with 
72% set aside as national parks and conservation areas, and 28% classified as 
‘General Management Zones’ where timber harvesting is permitted. 

In the early 1980’s, income from traditional beef and potato production 
was supplemented with off-farm income by wholesaling tree ferns sourced 
from local primary producers and Tasmania’ to metropolitan garden centres 
on a casual ad hoc basis. The decision was made to focus on supplying tree 
ferns due, in part, to fluctuating agricultural commodity prices. Some tree 
ferns were harvested from the Mr. Fern property and replanted during this 
period; this was the birth of the plantation concept albeit on a very small 
scale. In 1985, the focus of the business shifted more towards horticulture 
with the establishment of a production fern nursery on the property. The 
current business, Mr. Fern, was registered in 1987 and became a member of 
the Nursery Industry Association of Victoria and Nursery Industry 
Association of Australia. Training and practices were focused on traditional 
agriculture and horticulture throughout the 80’s and go’s, which included 
courses on micropropagation and nursery production. 

Qualitative feedback in the late 1980’s from many sources including 
customers, nursery industry and government indicated that there was a general 
trend emerging; a desire for an eco-friendly product. Wild harvesting was 
being equated with a form of native resource exploitation associated with flora 
and fauna. The decision to offer only propagated ferns from 1990 onwards, 
appeared economically and ecologically feasible and coincided with an 
industry led ‘go green’ campaign. However, indications soon emerged that 
although many Australians rhetorically state that they would prefer ‘green 
products’, demand remained strong for wild harvested tree ferns. Due in part 
to financial and competitive pressures, the nursery resumed wild-harvesting 
four years later, this time conceiving a vision of a ‘sustainable tree fern 
plantation’ and formulating a long-term strategic business plan, that largely 
incorporated the directors philosophical goal, of sustainability. 

Applications for hnding and requests for assistance from numerous 
government and institutional organisations were, unfortunately, not successful 
for the tree fern farm, as the concept failed somehow to meet the criteria for 
grants or arouse sufficient academic interest. Exporting and some ad hoc 
planting of tree ferns on the property commenced in 1996. The Otway 
Agroforestry Network6, a group of landholders in the Otway Region interested 
in combining commercial forestry and agriculture on their properties, assisted 

Mr. Fern Pty. Ltd. does not harvest tree ferns from Public land in the Otway Ranges. 

’ The southern most state of Australia with extensive natural forest and the region from which 
germinated the most active and successful conservation society in Australia. 

See Australian Master TreeGrower, 1997 6 



the directors in drawing up a site plan for the proposed tree fern plantation in 
December 1996. The plans were acted upon in 1997, self-funded by the 
business substantially from the returns on exporting tree ferns that occurred as 
a direct result of the business positioning itself within the global flow of 
commodities. 

Throughout the 1990's, many different styles of farming were 
explored as the directors looked for ideas to incorporate in the fern 
fardplantation concept including agrofore~try~, analogue forestryx, 
community forestry, ecoforestry', organic farming", and integrated farm 
management systems' '. New digital technologies particularly the Internet had 
a profound impact on the business, facilitating export courses, opening a 
library of accessible information and ideas from all over the world and 
removing the barriers of distance from far away markets. The business 
embraced both new electronic technologies as well as immersing itself within 
the emerging globalisation processes. 

Significantly, the presence and comments of a professional 
environmental lobbyist in the district in 1997 became the next catalyst for a 
change of direction of the business, resulting in a substantial re-evaluation of 
the rapidly changing political environment. From 1998, the business became 
more politically active, writing submissions on inquiries into issues related to 
native flora and fauna and conservation, attending Senate hearings and 
questioning the directions of policy makers and writers. The desire was an 
informed debate based, at least partially, upon empirical evidence that 
emanated primarily from local and regional knowledges that also drew upon 
historical experiences. 

In 2001, the property owners still believe the direction of the business 
would appear to be in line with the stated visions and objectives of many 
Australian policy makers. Primarily the objective has been to evolve towards 
the concepts within the notion of community forestry'*. However, the question 
of why it is so difficult to farm 'outside the square' in the new millennium 
highlights the concerns and difficulties of exploring the definitions and 
parameters of sustainable production in any meaninghl way. 

From Traditional Practices to Szrstainahle Production 

Following the efforts of the directors of Mr. Fern Pty. Ltd., supported 
by some very capable associates in conceiving a design to create the 
potentially sustainable fern farming/plantation system, a Site Report from the 
Otway Agroforestry Network (1 996) offered the following observation of the 
concept at the initial planning stage: 

' See Rural Industries Research and Development Corporation (RIRDC) 2001 

9 See Drengson & Taylor, 1997 
See Seiianayakc and Jack ( 1  998) 

See Canadian Organic Growers Inc, 1992 
See Trewavas (2001) 
Such as building a consensus among the multiple community stakeholders (bee-keepers, 

bush walkers, bird watchers, fern harvesters, logging both large and small, tourist operators 
etc) and the government. See Stephens,P.,200 1 

x 

10 

6 



As there are no tree fern plantations to draw on for experience, 
performance can only be guessed at. The project is complex and will 
consume a lot of labour and capital but will be valuable if successful 
and provide very usekl experience. (Lawson, 1996). 

Despite these concerns, in 1997, the directors removed the remaining 
beef cattle permanently from the property and the first ten-acre paddock was 
prepared for tree fern planting. This move by the directors could be seen as a 
risky shiJ% into unknown territory based on Flora et al (1998) suggestion that 
‘risky shifts mean leaving the comfort zone and not returning to it’. In this case 
the risks of ‘alternative farming’ were considered, as much as that is possible, 
and minimised where possible. The economic risk was minimised in the short- 
term by exporting tree ferns predominately sourced off-site, in other words the 
business was required to maintain a cash flow throughout the changes. The 
ecological risk was deemed minimal. The CEO of the local shire questioned 
the wisdom of planting the farm to tree ferns and asked what would be the 
consequences if the plan failed. The directors pointed out that an abandoned 
tree fern farm would merely revert back to native forest at a more expedient 
rate than a cleared property. The social risk was the most complex to foresee. 
It was presumed that the quality of life would qualitatively increase with the 
directors pursuing a challenging goal in an area of expertise in concert with 
their philosophic intentions. As to whether the community would accept the 
concept and the reaction to significant change in a traditional farming 
community would only emerge in the kllness of time. 

The different premises between past practices and perceived 
sustainable production were clearly in line with different, and somewhat 
combative, discourses. The past practices presumed there was an unlimited 
supply of tree ferns, growth was good and increased production through 
adoption of new technology was the way forward. The new discourse is based 
on the notion of a finite stock of resources that needs to be managed wisely 
and incorporates recognition of both economic and non-economic value of 
natural capital. It includes long-term plans and solutions, adoption of 
‘appropriate’ technology and the mimicking of nature to increase resilience 
and diversity. In short, it includes sustainability. 

Practical Steps to Sustairmhle Production 

The tree fern plantation design attempted to emulate identifiable 
natural processes. Conditions at several locations such as natural tree fern 
groves, germination sites as well as selected areas devoid of ferns were 
carefully observed over a rather lengthy time, resulting in the compilation of 
significant and relevant knowledge that was subsequently transposed and to a 
degree adapted to the design of the plantation area. The goal was to create a 
microclimate suitable to grow a variety of tree ferns and also be conducive to 
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the self-germination of Dicksonia antarctica' <. Permanent access was
established to reduce soil disturbance in any future activities'". The design
incorporated south facing banks, which are ideal in this region for ferns to
germinate. In theory, a cycle of managed fern grawing and utilisation could be
created, with mature tree ferns selectively harvested from the grawing beds
and then replaced by removing the germinated ferns frorn the bank and
transplanting them back into the growing beds. Myrtle beech (Nothofagus
cunninghamii) trees were planted three metres apart", in order to create an
overstory and create a natural 'shadecloth' to protect the ferns from the
elements.

Each year, several different areas of the praperty were selected and
planted using different methods adopted specificaIly for the particular
micraclimate present and potential micraclimate deemed achievable.
Variations included different methods of site preparation, size of tree ferns,
spacing and combination of tree ferns frorn small-propagated plants to large,
mature tree ferns.

With a 2000-mm rainfaIl, watering of newly planted ferns was only
deemed to be required during the height of the dry period in summer1G and
confined to one planting area. Gravity-fed sprinklers were fed frorn a river
adjacent to the main plantation and used to maintain humidity on days of
drying winds.

There have been successes and failures. Last winter, approximately
forty thousand small-propagated Dicksonia antarctica were planted on the
property. The driest and hottest summer for fifty-two years followed and the
losses were high in sorne plots. Since then, five inches of rain in five weeks
has resulted in the surviving tree ferns flourishing. Replanting has commenced
for 2001 .

Threats lo Sustainable Production ofTree Ferns

Discussions on the sustainable praduction of Dicksonia antarctica are
not necessarily about choosing between wild harvesting and cultivation. There
are pros and cons to both systems, as both may contravene the trilogy of
sustainability. There is a presumption made that wild-harvesting or
' consumption' of tree ferns wiIl reduce the quantity of tree ferns in the wild.
While this can occur and unfortunately has occurred at sorne locations, it is
not inevitable and in many cases depreciation of wild tree ferns has occurred
because of 'other' activities, either social or cornrnercial that under value the
species. Tree ferns are a renewable resource and many of the tree ferns
harvested for export in our particular district are in fact re-growth that occurs
because of local knowledge and a local attachment to the ecology of the

13 Mr. Fern 's most rcquestcd fcrn spccics.
14 This can be a significant problem in this arca cspccially with the high rainfalllcvcls .
15 A nativc tree that is listed by the DNRE Flora and Fauna Guarantee - Scicntific Adviso ry
Comrnittee No. 453, 1997 (See page 20)
16 Summer in this part of the Southern Hemisphere is from the beginning of December lo the
end of Fcbruary. It is typically hot (occasionally 39c)
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region. Basically, as long as the overstory is preserved, tree ferns will 
germinate more prolifically and of a higher quality after selective harvest, to 
replace what was taken. However, as Jenkins and Edwards (2000) soberly 
contend, 

when discussing the management and use of wild species, all 
decisions are based on imperfect knowledge and even a 
comprehensive understanding based on extensive information 
about a resource does not guarantee sustainability. 

According to a compilation of local knowledge, the main perceived 
threats to a sustainable supply of Dicksonia antarctica in the case study district 
were the problems of changing land-use, the classification of tree ferns and 
prescriptive government regulations, rather than the wild harvesting practices 
of professional horticultural workers. 

Pressure from changing land-use was perceived to be from two 
different directions, industrial forestry and urbanisation. The Victorian State 
government accepted the 20/20 vision for f0rest1-y’~ in 1998, which 
established the goal of tripling the quantity of lantation trees in the state of 
Victoria by the year 2020 (DNRE, 1998) . Many of the blue gum 
monocultures being established in the case study region are for the purpose of 
producing woodchips with harvesting scheduled on a ten-year rotation. It 
could be questioned whether tree ferns would grow as well in blue gum 
plantations over a ten-year period as they have in Radiata pine plantations 
with a thirty-year harvesting schedule. 

PK 

Urbanisation was also deemed a threat to the sustainable production of 
tree ferns as the district adapted to cater for a shift in demographics from 
traditional family based monoculture farming to a recreational and leisure 
location for an expanding metropoli~’~. This has occurred in conjunction with 
a rapidly expanding tourism industry focused upon the tourist gaze” and the 
consumption of the ‘natural wilderness’. This created a demand for ‘lifestyle 
and weekend retreats’ with increasing population levels and demand for land 
and the changing demographics of the local population. 

It is argued that tree fern farming of varying intensity2’ as a component 
of a multifunctional farm is an appropriate course of action. It could produce a 

” Plantations 2020 Vision Implementation Conlmittee 1997, “Plantations for Australia: 2020 
Vision’. 

Victoria: Strategy towards 2020 (draft)”. 
l 9  See Bernard Salt, ‘The Big Shift’ featured in the article ‘Suburbia, apartmentia and 
beyond’,in, The Sunday Age Forum, Broadsheet publication, 8* July, 2001, p.16. 
’O See Urry, 1990 ’’ The intensity is really a decision for the individual enterprises. It will of course affect issues 
of sustainability however tliese difficulties are deemed as resolvable. 

DhTE publication, The Private Forestry Council (Victoria) 1998, “Private Forcstry in 18 



larger quantity of tree ferns more efficiently from a smaller area of land in a 
mode deemed more acceptable to the new urbane community members. 

Classification 

It is perceived that many of the difficulties in turning the rhetoric of 
sustainable development into practice arise not only from a conhsion over 
what is meant by ‘sustainable development’ but also from the differing 
classification of tree ferns within different institutional structures and 
predominant discourses. 

Tree ferns do not fit neatly into one category. Within Australia, wild- 
harvested tree ferns are sourced as a secondary product from agricultural and 
forestry commercial operations, marketed by the domestic nursery industry 
while regulated by a State government departmental division responsible for 
conservation and recreation. Under the predominant regulations, the Flora 
and Fauna Guarantee Act 1988, tree ferns are classified as ‘wildflowers and 
other native flora (grasstrees and seeds)’*. The local government regulations 
classify tree ferns, as native vegetation while the Federal Government 
department responsible for export permits is the ‘Biodiversity Unit’. 
Harvesting of tree ferns is also governed by the timber industry’s Code of 
Forest Practice for Timber Harvesting” and participation in a private timber 
training course 24 is required prior to employment in the tree fern industry.25 
State and Federal government regulations also distinguish between ground 
ferns and trunk species, both of which form part of the sustainable tree fern 
concept. A tree fern plantation, then, hrther complicates categorisation, 
introducing the concept of a fern agro-ecosystem mimicking nature, and 
attempting a degree of sustainability crosses a number of institutional and 
disciplinary boundaries. 

By necessity, most systems and models are generally schematic 
overgeneralisations that assist regulators (and others) to manage the 
complexity of systems - whether they be social, economic or biological, The 
current approach of managing natural resources in Victoria tends to be by 
prescriptive regulations administered, with little flexibility by a large 
bureaucracy. Jenkins and Edwards (2000) use the term ‘the blueprint approach’ 
to describe this means of governance, whereby the broad plan is prescriptively 
laid out and stakeholders are required to conform. However, the tree fern farm 
is modelled on an adaptive management approach, described by Campbell et 
al. (1999) as design, act, monitor, reflect and revise. Difficulties arise when 
trying to adapt the realities of a dynamic system to the requirements of 
faraway decision-makers (ie governance at a distance). Even though it is 
recognised that diversity increases resilience, this principle is generally not 

** KPMG Consulting Pty Ltd, NCP Review of the FFG Act 1988 Report, 2000 
23 Department of Conservation and Natural Resources, ‘ C M  (1995) Proposed Code of Forest 
Practices for Timber Production. The CNR are now known as the Department of Natural 
Resources and Environment. 
24 Based on, Occupational Health and Safety Authority, ‘Codes of Practice for Safety in 
Forest Operations (1 990), Law Press, Melbourne 
25 For full details on statutory regulations See Environment and Natural Resources 
Committee, Utilisation of Victorian Native Flora and Fauna Inqujr Report, 2000, ch 7. 



applied to natural resource management prescriptions, where one management 
regime is selected and then enforced. Operating outside the parameters of the 
blueprint can therefore become a very challenging exercise, particularly if the 
system is based on local knowledge as an increasing component of adaptive 
management, rather than a reductionist scientific knowledge. 

There has been a succession of government inquiries over the last five 
years into the utilisation of native flora and fauna in Australia. Currently the 
Productivity Commission is researching the creation of markets that assist in 
the sustainable use and conservation of biodiversityz6. Flora et a1 (1 998) stres's 
'changes are taking place on the farm within a system, but without a system- 
wide change, innovation cannot be supported'. There are currently steps being 
taken by the three levels of regulators within Australia, to accommodate the 
innovation of a 'sustainable' tree fern production system in the 'blueprint', 
however this often occurs only after persistent lobbying. 

Examples of significan t barriers to sustainability: 
The Dominant Industry 

According to both the concept of the sustainability trilogy, and to the 
philosophy behind community forestry, what is required for the successfid 
transition from traditional farming practices to sustainable farming practices is 
consistent partnerships. There is a strong imperative to bring 'others' along. 
This includes local and state government departments, members of local 
communities as well as the industries that have traditionally dominated 
particular areas. For example, the timber industry is a dominant natural 
resource user in the case study region. Over the last ten years; requests to 
harvest the niche product, tree ferns from clear-fell timber harvesting coupes 
on public land in the district have been refhed - including requests to source 
tree ferns to replant as part of trials. According to the Environment and 
Natural Resources Committee report (2000) 

During a clear-fell operation, undergrowth, including tree 
ferns, are bulldozed to allow access to the trees. Once trees 
have been felled and removed, the bulldozed undergrowth is 
either left where it lies, for subsequent burning or is bulldozed 
into windrows and burnt. . . .The current government policy not 
to permit the removal of tree ferns prior to clear-felling is 
based on the premise that if harvesting of tree ferns were 
permitted prior to logging, the combined operations would lead 
to a decreased survival rate of tree ferns in logging coupes. 

The Victorian Minister for Conservation and Land Management 
explained in a letter to the local Progress A~socia t ion~~ in 1999, that 

" Productivity Commission, 200 1. 'Creating Markets for Biodiversity Resources and 
Services', Research Study, Current Project. 
27 Tlie local Progress Association established appros. 35 years ago operates as an open forum 
in the community. 



the Department (DNRE) is seeking to maximise the retention 
of tree ferns on areas harvested for timber to provide the 
greatest opportunity for regeneration following harvesting. 

The Progress Association replied that the best way to maximise the 
retention of tree ferns was to leave the trees and restrict clearfelling. However, 
where tree ferns where to be destroyed by timber harvesting, it was believed 
to be more prudent to utilise the tree fern than to destroy it. In a clear example 
of the de-valuing of natural resources the Department of Natural Resources 
and Environment (DNRE) explained that relocating and/or replanting the tree 
ferns was not considered environmentally or economically viable, According 
to the Co-ordinator of Flora Fauna and Fisheries, in the South West Region, 

The Department has conducted trials to assess the economic 
viability of tree fern harvesting prior to logging and has 
concluded the costs in management and supervision would 
outweigh the return therefore resulting in an uneconomically 
viable operation. 

Our research and experience suggests that there are better ways to maximise 
the sustainability of this particular natural resource. Small and flexible 
horticultural enterprises such as Mr. Fern Pty. Ltd. are capable of maintaining 
and in many cases increasing re-growth rates in selected harvest areas. 

Furthermore, there are also the serious implications of land tenure that 
were highlighted when the DNRE Forestry Division purchased land in our 
region from a private timber company in 1998. Permission had been granted 
the previous year from all levels of government for tree ferns to be selectively 
harvested and exported to satisfy global consumer demand. This meant it had 
therefore satisfied all the stated criteria, including public comments received 
as part of the export application. It was a six-month application process, with 
licenses granted on an annual basis. This required considerable pre-planning 
and co-ordination of dates to ensure all permits from the different tiers of 
government were valid at the same time, as the tree ferns were available for 
harvesting. However, the DNRE subsequently denied access to the tree ferns 
once they purchased the property. Although the land was purchased for the 
purpose of harvesting timber in a clearfelling operation, it was against the 
DNRE policy to permit the continuation of tree fern harvesting on the site. 

The Federal Government had been satisfied that the tree ferns 
approved for harvesting ‘would have no impact on the species concerned or 
the ecosystem in which they occur’” and had therefore issued a permit to 
export. The basis of the DNRE policy not to allow harvesting to continue 
simply due to change of tenure could be questioned. There appears to be little 
incentive to utilise all resources on public land as efficiently as possible and 
there was no consideration of the impact upon local enterprises in the area. 

2R Director, Population Assessment Unit (1 995) 
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One of the major concerns is that the sustainable production of tree 
ferns as a legitimate commercial activity is often subsumed by the dominant 
forestry industry whilst being subjected to legislation from a different quarter. 
How do you qualitatively compare the clearfelling operations of the timber 
industry with the selective harvesting practices within the tree fern industry. In 
this particular situation, the question can clearly be ask about the logic of 
simply dividing the ecosystem into two separate sections, on the one hand, 
timber is exclusively seen as part of the 'timber industry', and the remainder is 
referred to as simply a part of bio-diversity. 

One example from our research that highlight the differing emphasis 
or focus from the stakeholders, is that the difficulties of regeneration of tree 
ferns29 on DNRE clearfell logging sites is in stark contrast with trials at the 
tree fern plantation, where germination's of tree ferns were evident within 
twelve months of site development, from a bare paddock more exposed than 
many logging coupes. In our trials on regenerationhe-establishment of tree 
ferns, it could be concluded that current techniques and systems used in 
timber regeneratiodre-establishment are different to that required for tree 
ferns. Regeneration systems therefore need to be designed for the species 
desired. 

The following three examples demonstrate not only the complexity of 
integrating a new 'sustainable' production system with traditional un- 
sustainable monoculture systems but also the specialisation required when 
operating within niche markets and areas of horticultural production. The 
'blueprint schema' would seem to fail to adequately account for the specifics 
involved with the sustainable production of tree ferns. 

Weed Policy - RA G WOR T 

Ragwort (Senecia jncobaea L.) is classified as a Regionally Controlled 
Weed Catchment and Land Protection Act 52/1994) in the case study 
district.- Landholders in the area have the legal responsibility for the control 
and suppression of proclaimed noxious weeds when they occur on their 
property. The Department of Natural Resources and Environment (DNRE) 
suitably consider ragwort control a 'priority' due to its potential to 'damage the 
region's environmental, economic and social values'. The DNRE has therefore 
implemented a 'compliance program' which involves inspections of properties 
and the issuing of compliance orders. The DNRE in this case are primarily an 
ellforcement arm for the traditional farmers for whom ragwort was a 
significant problem because of the damage inflicted on cattle stock. The fact 
that there are very few cattle producers left in the area has not altered the 
approach to this particular plant. Within Mr. Fern's tree fern management plan 
the ragwort is merely a transitional weed, it is only an interim problem, that 
can be dealt with manually and is eventually overgrown by productive ferns. 

i* 

29 Ough,K., Murphy,A.,( 1 996) The e/fect qfclearfll logging on tree-ferns in Victorian JVet 
Forest, Aust. For., Vol. 59, No. 4, 178-188. 
3o See Department of Natural Resources and Environment, Landcare Notes: Pest Plant 
Identification Ragwort, 1995. 
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The following outline highlights some of the difficulties that can occur as 
'sustainable' practices are introduced. 

Visit I 
The directors were served a 'Notice of Intent to Enter' from the DNRE 

in March 2001, providing the opportunity to meet and discuss ragwort control 
options on-site. This coincided with the ragwort flowering season. There were 
no flowering plants found on the property by the inspector, however, he noted 
the property had a 'potential problem' as juvenile plants were present. The 
inspector stated 'what you do is up to you', and outlined a number of control 
options, grazing and heavily stocking the property, herbicides, pasture 
improvement or hiring a contractor to spray herbicides. After receiving 
additional Landcare3' information in the mail and evaluating options, the 
directors selected to continue using the existing management strategy of 
pulling mature plants and slashing regularly in an environmentally friendly 
way. 

Visit 2 
A second 'Notice of intent to enter' from a regional Catchment 

Management Officer, was received in June, 2001. The directors explained the 
following two days were inconvenient, an animated phone discussion 
followed and the Officer threatened to bring the police with him to the 
property that day. The local school prin~ipal'~ was requested to intervene by 
the directors, reassured the officer the property owners were non-violent and 
negotiated a suitable time for an inspection. 

Again, no flowering plants were found by the two inspectors, only 
emerging juvenile plants. However, they deemed there was still a 'potential 
problem' as it was 'not really controlled' as the ragwort was 'actively growing'. 
The purpose of the visit was to obtain a signature on a 'workplace agreement' 
stating the completion date of 'all reasonable steps to control Ragwort using a 
method capable of controlling all stages of growth of the said plant'. The 
workplace agreement was deemed necessary to allow the DNRE to monitor 
the property and check that all agreed actions were completed by the stated 
date. A Land Management Notice would be issued if the officer deemed non- 
compliance, requiring the negotiated work to be completed within two weeks 
or the D W  would move to legal options, prosecution and a contractor sent 
to the property by the DNRE to spray herbicides at the directors cost. The 
directors verbally agreed to control the ragwort on the property, but would not 
sign the proforma work agreement. Primarily, because by signing the 
agreement they would be supporting the  use of herbicides that would 
eliminate the opportunity for organic certification or Forest Stewardship 
~ertification". 

3' Landcare is an initiative to draw stakeholders together to improve the environment 
32 The niost authoritative community member and also president of the Local Progress 
Association 

World Wide Fund for Nature. 
Forest Stewardship Certification is a utilisation certification scheme supported by the 33 
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The Second Opinion 

A consultant was employed by the directors for a second opinion on 
whether there was a ragwort problem and management options available to 
the directors. He supported the director’s strategy as the most pertinent and 
effective for the property. He was unable to source a chemical currently 
recommended to control ragwort that would not be detrimental to tree fern 
growing or recommended for spraying where tree ferns were present. 

The directors are continuing to use the original management strategy, 
of pulling and slashing to control the weed ‘ragwort’ and await the DNRE 
response to their perceived ‘obstructionism’. 

Water 

In 1998, the decision was made to irrigate the plantings in their first 
year on days of low humidity. The Chief Executive of Southern Rural 
Water34 denied a request for a water license. He explained that ‘Under the 
present guidelines the Minister has advised that no fbrther (water) diversion 
licenses can be issued until Streamflow Management Plans have been 
developed for all streams and/or environmental assessment has been 
undertaken to determine the impacts of fbrther diversions from any stream. So 
far the focus has been on priority streams. The Ford River a local waterway 
has not been identified as a priority stream. 

In the past, if water was required it was simply a matter of notifying 
the local water inspector and paying the required fee. The directors pointed 
out that if the fern plantation was in an urban location in Southwest Victoria, 
water from this district would be available from a tap. It appeared unfair that 
the fern plantation was denied access to any water on the basis that the fern 
plantation, was situated near the water catchment for the surrounding urban 
areas. After establishing the fact that the quantity of water required was, in 
fact, less than the average household use, a license was eventually granted. 

Surprisingly, the license form did not include ‘gravity’ as a legitimate 
form of moving water. Categories for moving water that were acceptable 
included mechanized systems, which allowed for accurate flow 
measurements. However, a system based on a simple gravity feed technology 
that would cut out once the water levels lowered created more of a problem. 
The system devised by the directors incorporated the use of different gauged 
mesh coverings for the water inlet. If a shorter watering time was required a 
finer gauge would be used, debris and leaves would block the inlet at a faster 
rate than coarser gauge mesh and hence the water time lessened. This became 
a very low-tech solution that was very clean as it did not require a petrol 
driven pump. Eventually the water services officer accepted this system as a 
satisfactory system after an actual inspection of the watering system. Annual 
permits are still issued and inspections are conducted each summer to ensure 
compliance. 

34 Government owned water business 
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Myrtle beech (Nothofagis cttnninghamii) 

In July 1997, just after planting was completed, the Flora and Fauna 
Guarantee Scientific Advisory Committee released a preliminary 
recommendation to list human activity near Myrtle beech trees as a 
'potentially threatening process. The effects of the ruling would be 'no human 
activity within 40 metres of a Myrtle beech tree.' This raised concerns as to 
whether the directors would be allowed to continue 'activity' in the fern 
paddock and removal of the Myrtle beech trees planted there, was 
contemplated. Telephone discussions with the DNRE Flora Research Senior 
Botanist at the Arthur Rylah Institute, reassured the directors that the listing of 
Myrtle beech trees should have no direct implications to operations on the 
property. The listing was to reduce the risk of the spread of myrtle wilt by 
industrial timber harvesting on public land. He wrote a reassuring letter 
encouraging the planting of rainforest species, whether for long-term 
hardwood production or aesthetics and advised on technical aspects of myrtle 
wilt. In his view, a plantation of managed Myrtle beech trees was a valuable 
genetic pool and resource for the fitture, and to contact him should the listing 
affect the plantation operations at any time. With reassurance, the Myrtle 
beech trees were allowed to stay. However, this illustrates how legislation 
within one sector impacts upon other resource uses and the requirement to 
harness support from all different areas of expertise to simply maintain the 
strategic objective of sustainability. 

Conch ision 

In conclusion, whilst we have only been able to sketch some of the 
trials and tribulations involved in moving from a rhetorical desire of 
sustainable practice to an actual practice we have demonstrated that it can to 
some degree occur. The decision to grow an unconventional crop (ferns) 
partly explains the difficulties experienced in dealing with state government 
officials. They were unable f i l ly  to comprehend the system of production that 
was being put in place, and had little knowledge or experience to provide in 
the management of the crop. Also obvious from this case study are the 
differences in views about what constitutes sustainability. Sustainability is 
obviously a contestable terdconcept and its practice remains somewhat 
controversial. This paper highlights the need for state agencies to work closely 
with those growers who are trying to initiate 'triple bottom line' practices. 
Both growers and agencies have much to learn from each other. 
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Which a r e  the character ist ics that  a 
good substrate should meet? 

Any substrate intended to be used for 
the correct cultivation, establishment and 
development o f  orchids, must meet the 
following characteristics: 

6 Must o f fe r  the plant a good support 

6 Good ventilation 

6 Good drainage 

6 Slow decomposition rate 

6 Inexpensive (monetary, biological) 

6 Easytoget 

A L T E R N A T I V E  SUBSTRATES 

The following suggested alternative 
substrates (depending on species-specific 
requirements), meet the ideal 
characteristics mentioned above: 

6 Tree bark in small pieces 

6 Coconut (Cocosnucifera) f iber + moss 

6 Volcanic rock + charcoal + tree bark 

6 Root o f  a large grass (Muhlenbergia 
macroura) + moss 

6 Branches and trunks of certain trees 
growing in Veracruz como son: 

.m "palo blanco" (Meliosma alba) 
6 oaks (Quercus spp.) 
6 f ru i t  trees (peach, inga, apple, 

orange, etc.) 
6 sweetgum (Liquidambar 

macrophylla) 

6 Volcanic rock + moss 

6 Polyestiren 

Either in plastic, earthenware or  
polyestiren pots, o r  plastic o r  metal baskets 
o r  raks. 

Professional o r  amateur orchidologists, 
housewives, nursery owners, peasants, 
salesmen, and garden enthusiasts in general 
interested in the preservation o f  
endangered species (either orchids, 
bromeliads, ferns, etc.), are urged NOT 
contribute t o  eliminate the species of tree- 
ferns. PLEASE AVOID THE USE OF 
MAQUIQUE AT ALL COSTS!!!. 

"MAQUIQUE", "PESMA" OR 

"XAXIM", AND THE PRESERVATION 
OF TREE -FERNS 

M~NICA PALACIOS-&OS 

INSTITuTO OE ECol06fA. A.C. 
rnonicoOecoloaia.edu.mx 

b o  you know what "maquique" o r  
"xaxim" are? 

"Maqu ique" , "maqu iqu i" , "malque", 
"malquiqui", "pesma", "xaximl', 'chachi", 
"parcisita", "mexifern" or  "raiz de helecho" 
is a structure formed by the  adventicious 
roots of tree-ferns. This is a natural fiber 
with good drainage bu t  maintains humidity 
fo r  long periods o f  time, thus, it is used as 
the ideal substrate t o  plant orchids, 
bromeliads ("tenchos"), ferns, and other 
epiphytes. 

bid you know that "maquique", 
"pesma" or "xaxim" is obtained from 
tree-ferns? 

Indeed, "maquique" is obtained from 
the adventicious roots formed at  the base 
o f  the leaf petiole of certain tree-ferns. 

b o  you know what a tree-fern is? 

Ferns are a distinct plant group because 
instead of producing flowers and fruits, 
they present reproductive structures 





D e r  Gebrauch \.on Maquique 
und die GefShrdunz der Baumfarne Mexikos 

>lo\'lc.A PAL;\CIOS-RIOS s( KLAc'j VEHLTRETER 

Ahbtrsn 
.. .\laauloue'- i s  the marcrial of adventirnus rwrs. which curroundr and prole.% :he truni. ~f wme i 

tirmatcrialien uerdcn vnrp_c.>tcllt. 

1. Systematik 
Baumlarne mit aufrechten. 6-15 m (maximal 
25 m) hohen Stiirnmen und2-3 m langen Bliit- 
tern stammen besonders aus zwei pantropisch 
und in den warm-gemaBigten Regionen ver- 
breiteten Familien der Pteridophyten: I .  den 
relativ alfer~umlichen Dicksoniaceae (6 Gat- 
tungen, ca. 40 Arten) mit zwei Gattungen 
Dickonb  L'HER. und Ciboriion KAULF.. die 
aufrechte Stamrne mit einem Wurzelmantel 
bilden. und 2. den Cyatheaceae rnit je nach 
Autor 1-6 Gattungen (Ahphi la  R. BR.. 
Cncmidaria C. PRESL. Cyurhea SM.. .VepheIea 
TRYON, Sphaeropterrs BERNH.. Trichipteris 
C. PRESL) und ca. 650 Arten. Beide Familien 
Iassen sich leicht unterscheiden. Bei den 
Cyatheaceae stehen die Sori auf der Unter- 
seite der Blatttldche: Starnm und Blatlstiel 
besitzen echte Schuppen. Bei den Dicksonia- 
ceae stehen die Sori am Blattrand. und schre 
Schuppen fehlen. Zwei weitere monotypische 
Familien Amerikas, die teils zu den Baumfar- 
nen gerechnet werden. sind die Lophosoria- 
ceae und Metasyceae.die wegen der fehlen- 
den Bildung des Wurzelrnantels nicht weiter 

c !em\. 

betrachiet werden. Hochwuchsige \Prtreter 
der Blechnaceae pehbren nicht zu den echten 
Baumfarnrn. 

1. Morphologie 
...M aquique", ...M aquiqui-'. ..Malquiqui". 
..,Malque" oder ..Parisita" nennt man in .Me- 
xiko (portugies.,'brasilian. ..Xaxim": venezol. 
..Raiz de helecho"). den \ o n  den Adventiv- 
wurzeln und teils auch den verfilzten Blattba- 
sen gehildeten Mantel vieler (nicht aller!) 
Baumfarne. Die monopodial vemveigten 
Advenrivwuneln werden an der Basis der 
Blattstiele erzeugt und umschlieBen den bis 
zu 25 m hohen Sramm. Die Bildung dieses 
Wurzelmantels kompensiert funktionell das 
Fehlen des sekundaren Dickenwachstums bei 
R r n e n .  Der Gesarnrdurchmesser erreichr je 
nach Art 1540  cm. Der Wurzelmantel kann 
das 2-5-fache des Stammdurchmessers aus- 
machen und verleiht auf diese Art dem nur 
schmalen. im Zentrurn beiindlichen Rhizom- 
anreil erhohte Festigkeit und Schutz (KRA.VlER 

et ai. 1995). AuOerdem dient er der Wasser- 
und Niihrsroffaufnahrne. Die Standfestigkeit 

der .Arlen ohne 'bVurzirlniantel R i d  aus- 
schiicOIich durch die Leitbundel umgebendrn 
Sklerenchymplatten verursacht ( LL'KASSCY 
1 9 7  I .  

3. \Tachsturn und Lehensalter 
Das ivachstum vieler Baumfarne erfolgt 
srhr !angsam. In den montanen Bergwaldern 
El Salvadors dauert die Enttvicklung eines 
Blattcs von Alsophilo snlvinii HOOK.. aelche 
kein-n Wurzelmantsl bildet. 3 4  4lonate. 
Nachdem pro Jahr nur 3 Blatter in einem 
Stammabstand von ca. 2.5-3 cm entuickelt 
werden. und das Groknwachstum der Indivi- 
duen einer Art nach einsetzender Srarnrnbil- 
dung relativ konstant ist. laBt sich das Alter 
einec 2 m hohen Eszmplares auf mindestrns 
21 Jahre hochrechnen (SEILER 1981). Fur 
Cynrlrea pirhc.~scrns SIET. ex KL:HY ermittelte 
TA.X\ER (1983) in Jamaica eine Bhnliche 
Wachsturnsrate von 1 m in 15 Jahren. Dickso- 
niaceae wachsen nur T-5 cm pro Jahr. Da uber 
die Zcitdaurr zwischen Keimung und einset- 
zcncicn GroBenwachstum bei junpen Ptlan- 
zen nichts bekannt ist. 1aUt sich Jas genaue 
Alter nicht bestimmen. Arten von gestorten 
SekundSrstandorten Costa Ricas.wie Cyntlrecr 
rriCI111710 ( .MAXO.S) Dcwx haben eine groBere 
Anzahl von Blattern und erreichen wescnt- 
lich hohere Wachstumsraten von SO-90 cm 
pro Jahr. Cynrhen delgadii STERSR.. welche 
sowohl im linterholz von Primanviildern als 
auch an Sekundarstandorten auftritt. be- 
schleunipt ihr Wachsrum an lerzteren Stand- 
orten urn das Dreifache (BITISER & RRECKLE 
1995,. Je nach Wxhstumsrare iindert sich 
auch die Lehensspanne. Schnellwiichsige Xr- 
ten $vie Cvcir/ien tirhoren kZinnen 30-35 Jahre 
all nerden. Iangsamn iichsise \vie Alsoplrilu 
hryt/pilikt erreichcn sin Alter \*on 130 Jahren 
( T m r s  &! TRYOS 1982). Die Bildung von 
..Maquique". der komrneniell genutzt wer- 
den kann. dauert demrntsprechend lange. 

Ahh.1 itJhcni. Der Baumiarn Ahr~plrrlnfimci 

Ahh 2 1untcni:Stamm \on.~hofhrkilirnirr. 
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4. Sutzung rind Gefshrdung 
Yaquique ist ein gutes Kultursubstrat fur 
Orchideen. Brornelien. Fame und andere 
epiphytische Ptlanzen. da die ahgestorbenen 
Kurzelfasern die Feuchtigkcit fur lange Zeit 
halten. iiber cine gut Drainage verfiigen und 

Gewinnuna von ..Maquique" genutzt (Ta- 
belle I) .  Dicksorriu sello~vicmn ist die mis t -  
verwendete Art Sudamerikas. Da es sich bei 
den ahgeholzten Ptlanzen ausschlieSlich um 
Exernplare von Wildstandorten handelt und 
sie uber keine naturliche Regenerationsf3hig- 

Tab. I :  Hahitat und Vzrhreitung zur Slaquique+?uinnung genutztcr Arten. Alle 3 Anen iuhren in Sleviko auch den 
\olk,tunilichsn h m e n  Slaquique. 

sich nur langsarn zersetzen. Viele der aus die- 
sern Material angefertigten Kunsthandwerks- 
gegenstande wi t  Skulpturen und Souvenirs 
sowie Blurnentopfe. die zurn Verkauf angebo- 
ten werden.jtarnmen von machtigen. iibcr 60 
Jahre alten Esemplaren. 

Die rneisten der in Xlesiko vorkomrnrn- 
den 18 Arten yon Baumfarnen sind selten (5). 

vorn Aussterben bedroht ( b )  oder geschutzt 
( * )  ( DIARIO OFICIAL 1994. P . ~ u a o s - R r o s  
1997 a. b. 1994. 1997): Alsophila firmn 
(BAKER) D. S.  CONA.\~T ( * ) .A .  sulvinii HOOK. 
(SJ.  A. rryoniunrr (GASTOW) D. S.  COSA>T: 

Ciborittm regale VERSCKAFF. & LEU. (b). 
C. schiedei SCHLTDL. & CHAM. (b): Cnemida- 
ria apiculuru (HOOK. & BAKER) Stoke (s), 
C. rlrcurrens (LIEBM.) R. MTRYON ( s ) :  Crclcira 
coniifoliu (HOOK.) MAYOX Cyuiheu bicrenurn 
LIEBM. (*). c. cosfaricensis (KLOIZCH EX 
KCHS) DOWY (b). C. divergens KUSZE (*I. 
C. firlva (M. MARTESS & GALEOTTI) FEE (*). 
C. microdonru ( DESV.) Dosrrs. C. rnyosrtroides 
(LIEBM.) DOMIY. C. schiedeanu (C. PRESL) 
DOWIN (s), C. vuldecrenuru DOWN; Dicksoniu 
sellowiuna HOOK. ( s ) :  Sphoeropreris horridu 
(LIEBM.) R. iM. TRYON (s). 

Besonders drei Arten werden davon zur 

+ynphische 
Verbrcitung 

Sudmzuiko. Mittel- 
amenla. Kolumhien. 
Brasilien 
,Wesiko. Slittclilmerika. 
Ecuador 
Mexiko. Guatemala. 
Hondurnr Nicaragua 

Cola de mono.coyolillo. 
helecho. hidal.mpelale 
Cola de mono. rabo de 
chango. rata de machin. 
rabo de mico 

keit verfusen. sind alle Arten wegen des 
Raubbaus und der gleichzeitig fortschreiten- 
den Zerstorung ihrer naturlichen Lebens- 
raume stark im Ruckgang. Eine Anzucht oder 
Wiederaufforstung in Kultur erfolgt nicht. 
Das Material wird sowohl auf lokalen Mark- 
ten (auch als Baumaterial) gehandelt als auch 
nach Europa und den GSA exportiert. Die 
ersten Baumfarne sind 1975 in Anhang I1 
der CITES aufgenommen worden. Seit 1995 
stehen alle Arten der beiden Baumfarnfami- 
lien unter Schutz (BUCHNER & DIETRICH 
1996). Daher begann seit Jahren die Suche 
nach Alternativmaterialien. 

5. Alternativmaterialien 
AIS Alternative fur die Epiphytenkultur bie- 
tet sich ..Coxim" (portugies.) an. das fasenge 
Mesokarp der Kokosnusse (PALACIOS-RIOS 
1993). Dieses Material f%llt bei der Kokos- 
ernte als Abfall an und wird in Brasilien seit 
Jahren als Enatzprodukt verwendet. Es laugt 
nicht aus (d. h. es bleibt auch nach jahrelan- 
gem Gebrauch im sauren pH-Bereich zwi- 
schen j und 6). zersetzt sich unter tropischen 
Bedingungen in 1-8 Jahren und hat einen 
naturlichen Nahntoffgehalt von Kalium 

(1.39 %). Stickstoft' (0.46 ? G )  und Phosphor 
(026 Yo). Fur die Orchideenkultur empt'ichlt 
sich die Erhijhung des N-Gchalts und das 
vorherige. mehrere Tage lange WSssern des 
Materials. urn den hohen Tanningehait. der 
junge Wuneln schiidigen kanmzu reduziercn. 
Da es das doppelte des Eigengewichts an 
Wasser speichern kann und sich dabei das 
Volumcn urn 7% vergroL3ert. ist es nur in 
hlischung mit anderen Slaterialien zum Top- 
fen geeignet. Zur Xlischung k(innrn Vulkan- 
gestcin. .Moose. Styropor und Baurnrinde ver- 
wendet werden. Letztere wird zum Beispicl 
von :Mt.liu nlbn (..Cedro blanco'.). L i t p i h w  
bar nlucrophyllu. Qrirrcirs- und Cirrus-Arten 
gewonnen. Zurn Autbinden werden dickcre 
Aste dieser Arten verwendet oder die gebun- 
delten. verflochtenen Wurzeln von Mtrhlen- 
bergiu mm-rotira (.,Raiz de zacaton") (P.ALA- 
cios-Rim & FLORES 1992). Weitere Hinneise 
fiir die Orchideenkultur gibt die Homepage 
brasilianischer Orchideengirtncr (http:/,'del- 
fina.simplenet.com). 
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Abb. 3 (oben): Ein HBndler bietet Verarbeitungprodukte 
des Slarnmcs von Alsophilafirma an. 

Abh 4 (Mitte): Cefsk aus dem Stamm von Alsophila 
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Abb. 5 (mien): Baumfarn-Ente. 
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CASTILLO S: M U ~ A  (edr) Problemitica Ambienral en el 
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SEILER. R. L. 19x1: Leaf turnover rates and natural history 
of the Cenrnl American Tree fern Ahophih rolvinri. - 
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Gartnerisch-botanische Literatur 

S. H. J. V. RAPASARIVO. J. J. L.AVRAZOS.A. J. &I. LEEL'WES- 
BERG. W. RCOSLI 

Poch.vpodium (Apne>naeeae) -Taxonomy. Habitat% and 
Cultivation 

A. A. Balkema. Rotterdam. 1999. 120 S.. 80 Farbfotos 15 
s/w Zeichnungen. I8 Verbreitungkanen:gcb.ca.W.- Dkk 
ISBN 965410-155-6 

Eine der popularsten Gatrungen der Anderen Sukkulen- 
ten" (d. h. der nichr zu den Kakteen gehdrenden Sukku- 
lenten) isr Pnchypp0d;rrm. deren bekannreste Anen. I! Ia- 
mere; und I! gent?. als ..Madagrkarpalmen" vor einigen 
Jahren Furore machten. \Vie so oft ist der deurrhe ?lame 
schlichtweg falsch -zwarsind die beiden Anen auf Mada- 
gaskar heimirh. sie gehtiren aber nichc im entfernresren 
zu den Palmen. sondern zu den HundsgiflpwBchsen 
(Apocynaceae) und damit in die Venvandtschafl unxres 
lmmergninr Die leute griindliche Oberarbeilung der 
ta t lung liegt knapp 20 Jahre zunick und untersehied 13 
Arten. In der Zwixhenzeit neu enrdeckte Anen sowie die 
Abtrennung einiger bisher als UnterJnen aufgefaBter 

Gartnerisch-botanische Literatur 

H. P LILDXER & H. KCRZWEIL 

Orchids ofSouthem Africa 

A. A. Balkema. Rotterdam. IWY. &Y S..ca.jnO Farhluiw. 
82 Strichreichnuneen. 1% Vrrbrcirunpknrtcn. geh. c3. 

1S5.- DCI: ISBN (nl-5-!1O-U5-7 

Florimrch i a l  da* riidliche AlriLa cine der interesssanre- 
sien Gcbiete der Erde - mil etwa 24 .MI Arlen heherhergt 
die Rcgion k ~ p p  1 0  "6 der Ptlanicnartrn der ganzen Er- 
de. Spcziell die Kdpre$iun. in der t r w  71) '7, der dort vor- 
kommenden Anun endemirch ind .  gill als Cines der ccchr 
Flurcnrciche der Welt. Auch in der Orchidcenflora spie- 
gel1 sich diew Sonderrolle wider - inspxunt -If6 Anen in 
52 Gartunyen sind hirher vom ciidlichen Afrika hekannr. 
unrer denen sich ausgesprrxhene Bcsondrrheiren wie die 
Garrungen Dim oder Bnrrho/inu mit ihren teilweise 
spektakulxren und bizarren Bluren linden. Insgesamt sind 
8 Garrunsen bzw. -301 Arten (65%) endemixh. 

Das hervorngend gestaltete Buch beschreibt und ver- 
rh l i i rwl f  Ale -If6 Orchideenanen der Region: fast allc 
Arten sind durch prachtipe Farbforos illustriert. Jede Gar- 

tung is1 durch eine detailliene Stnchzeichnung rines cha- 
rakreristirhen Venrerers zusnulich reprdsentiert. Ver- 
breitungskarten. Hinueise zur Biologie. Bestdubung und 
Blutezeir werden gegckn: im einleitendcn Ted lindcr sich 
e m  ausfuhrliche Darsrcllung der Ceoyraphie. t)Lologie 
und Vcgerarions\erhalrni~se der Rrglon. Ausfiihrlich u i rd  
uhcr Bedrohung und khuumaUnahnien herichirt unJ 
Kapitel uber den Kurzen und die Kultur runden d ~ e  zr- 
xhopimde Darstellung ah. So eri;ihrt man L. B. einiser 
u k r  die nichtipe R~~l lc.J ie manche Orchidcen im Iukalen 
HcilpllanzenhanJeI iplclen. 

Slit den :.Orchids of Southern Af r i cu  hat'der Verlag 3ei- 
ner jhnlich gestaltstcn Reihe zu den Orchidcentloren von 
Belize IZenrralamcrikai und Slalawi (Afrika) einen 
groOanicen Band hinzugefiigt und einen Sleilensrein gr- 
setzt. Man kann ihn und seine Auroren hierzu nur be- 
gluckwunrhen (und aut' den nBchsten Band gcspannr 
win). Dass der -LI\D%ER-KI:RZUEIL" cin Standardwerk 
zur siidafrikanirhen Orchidolosje werden wird. braucht 
eigenrlich nicht rorauspsagt zu werden - er ist es schon 
heute. 

STEF.A.\ SCHNECKIKESBURGER 

Gartnerisch-botanische Literatur 

Sippen hat die Zahl auf 3 (davon IS auf Madagaskar und 
5 in Afrika) anwachsen lassen und eine Seubearbeimng 
erfordzrlich gcmacht. Diese wurdc nun mi l  dem besprc- 
chenen Band vorgelegr. wobei RAP4.\ARI\O und 
LEELIVENBERG die taxonornixhe Revision.der crsrgenan- 
te Autor ein Kapitel uber die Lebensraume der Ancn 50. 

wie Rmsu einen Abschnitt m i l  detaillienen Kulturhin- 
weisen zu den Anen Madagaskars beisteuene. DaC cs 
diewm Auror gelang, alle Arlen Xladagaskars aus Samen 
heranzuziehen und zur Bliite zu bringen. spricht fur seine 
Kennrnisse und Fenigkeiten und emptiehlt siinen Beirrag 
sicherlich besser als viele Worte. 

Alle Anen werden ausfilhrlich bewhrieben und mil  guten 
Farbforos illustrierf. wobei die Standortauinahmen aus 
den Trockengebieten Madagaskars und Afrik3s den Leser 
immer neu in ihren Bann ziehen. Die Identiimerung wird 
durch einen ausfiihrlichen Schliissel leicht gcmacht. Wis- 
senschafrler und Liebhaber.die sich rnit Sukkulenten aus- 
einanderseuen. werden diews Buch nicht n u  brauchen. 
sondern ~ u c h  ihre Freude daran haben. 

STEFAN SCHSECLESBURGER 

P J. .M. KstPPErs 

Grnwing B u h  Indrmrs 

A. A. Balkema. Rotrerdam. IW. 100 S..ca. 70 hrbforos 
aut 16Taleln.zahlreiche Kultunabellen und Zsichnungen. 
geb.ca.50.-DM. ISBN 90-54IOJ674 

Die ,Fensrerbankkulrur' von Zwiebelpflanren i. w. S. 
is t  Thema dicscs von kundiger. erfahrener Hand 
gewhricbenen Buchs das leider nur in enelkcher 
Sprache vorliegt. Aber d i m s  Thema beschiftigt so 
manchen Pflanzenfreund. so dass der Band aus unse- 
rem westlichen Nachbarland durchaus einr Vorstellung 
an dieser Stelle lohnt. Da hier die Betonung larssch- 
lich auf der ,Fensrerbankkultur' liegr. wird es richer 
trow der maglichen sprachlichen Probleme wine Inter- 
essenren und Nurzer in Deurrhland finden. Auch die 
Auswahl der vorgestellten Arten is1 an ihrer Erhrltlich- 
keit orientien - so werden iiberwiegend Sippen vorge- 
stellt. die fiir den Liebhaber nicht in unerreichbarer 
Feme liegen. 

Das Spckrrum der \orgestellten Gatrungen - insgesamr 
sind es jl! - reicht yon Achmimer und Agopnnrlrrrs his 
Ziinredeschiu und Zrpli.vronrher. Die hiologischen 
Crundinforrriarionen \\it. Brxhreibung.Anenanzah1 und 
Verbreirung werden mireercilt sou-ie die kultivierten Ar -  
ten vorpstellr. Neu3nig und bisher einzigarrig in diesem 
Zuwmmenhang sind die Kulturobellen. in denen der Au- 
tor fiir jede Anengruppe die monarlichen KulrurmaOnah- 
men in ciner kleinen Tabelle zusammenstellr. Hier finden 
sich Hinweise auf Ruhezeit. Blatt- und Bliirenbilduns so- 
wir die hierdurch bedingren PflegemaBnahmen - hier 
natiirlich besondendie Zeir und Dosierungder Wasserga- 
ben bzw. desTrockenhaltens. 

Chnichtskapitel iiber die Heimatpbiete der behandel- 
ten Zwiebelpflanzen sowie grnerelle Kulturhinweise und 
einc ausfiihrliche Darsrellung von Krankheiren und 
Schadlingen mnden diesen ilberaus niiwlichen und atrrak- 
tiv bebildenen Band ab. Liebhaber werden von den Er- 
fahrungen und Hinweisen des Autors reichen Nutzen zie- 
hen und sich mil seiner Hilfe auch an die Kultur ..neuer" 
Sippen wagen konnen. STEFAL SCHNECKEWBURCER 
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Presented Papers 

Monday 23 July, 0930 h Session 1: Setting the Scene/ 

OPENING AND WELCOME 
I’resideiif of HI’S: A. C. Wardlaw 
92 Llvmeii Road, Bearsden, Glasgow G61 ZSV, UK 
E-mail: A.Wardlaw@btinternet.com 

KEYNOTE ADDRESS: NEEDS, METHODS AND MEANS 
D. R. Given 
Manager, Isaac Centre for Nature Conservation, Lincoln University, New Zealand and Chair, Species 
Survival Commission Plant Conservation Programme 
IO1 Jefleys Roadv Christchtrrch, New Zealand 
E-mail: givend@attglobal.net 

There is an increasing groundswell of attention being given to the conservation status of plants especially 
through the Convention on Biological Diversity. A developing global strategy recognizes hndamental 
objectives: integrated in situ and ex sitir conservation, research on biology and decline, monitoring and 
information management, assessing the social benefits of plant diversity, and public awareness. Targets have 
been suggested for a number of key indicators. Do ferns and their allies need such a strategy? This question 
is addressed from several points of view, especially potential value as indicators of environmental health, as 
the descendents of ancient lineages of plants, extraordinarily wide distribution combined with habitat 
specificity, and their widespread cultural value and public recognition. Although perhaps better known 
taxonomically than many other plant groups, there are significant gaps in our knowledge of ferns, especially 
their biology, distribution and conservation status. A tendency to be concentrated in regions and habitats at 
risk and frequent local endemism especially on islands, means that a significant proportion of species may be 
at risk. The developing global strategy and the recently agreed Species Survival Commission conservation 
strategy for plants provide a robust framework for completion of an Action Plan for the conservation of 
pteridophytes, and development of guidelines for its implementation where most needed, 

THE SSC PTERIDOPHYTE SPECIALIST GROUP: WHAT DO WE WANT TO ACHIEVE? 
A. C. Jermy 
Gahvin ‘s House, Sfaunton-on-Arrow, Leomiiister, HR6 9fL, 1 IK 
and The Natural History Mtrserrm, Cromwell Road, London SW7 5HD., UK 
E-mail c.jermy@cwcom.net. 

The International Association ofPteridologists (IAP) was set up in 1981 and its Council formed a committee 
to consider fern conservation. Within two years the Species Survival Commission (IUCN) had decided to 
expand its Specialist Groups and set up a number of plant groups. The IAP ‘Conservation Committee’ was 
taken en bloc to become the first SG for Pteridophyta. 

This symposium is the first the Pteridophyte SSC Group has convened and we welcomed the BPS’ 
initiative to host and organise this symposium. The range of papers given can only be the tiD of the iceberg 
but we hope we have shown the scope and value of ba 
Pteridophyte taxonomists who join or organise expedi nd 
potential threats to vegetation, habitats and individual uuuuIaliu1i3. I IIGIG 13 a IICCU LO W ~ E :  Lt;c.IIIIIc;al 

expertise as encouraged in  tl 
experienced fern taxonomisi tsing. 

The varied mechan 
utilise, hopefilly in a sustaiilaur= way, 113 U I U U I V G I J I L Y  

science base, the community and the decision makers must be made for effective action. This brief 
introduction will outline some of the problems encountered by the Group and will suggest where discussions 
and exchange of ideas should concentrate, recognizing that much, if not most, of the success of this kind of 
meeting occurs informally. 

le the number of 

nment and protect and 
dl30 ut: L U I I I ~ K X ,  ~ I I U  LIK lmks between the 

- . .  - 
.sic research to conservation issues and action. 
tions to collect research material often see first-ha -,-.. I,,:,,, TL,,, :” ....-A .- “I I-:-- l  . .  

he Convention on Biological Diversity but at the same tin 
:s to study the rapidly disappearing tropical flora is decrez 
isms each State and Country sets up to manage its enviroi 
..,him ....,.. :+.. h:,.A:.*..--:*.. - l - -  L- I-.. --A AL- 1:  
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THE IUCN/SSC RED LIST PROGRAMME: AN OVERVIEW 
C. Hilton-Taylor 
IUCN/SSC UK Ofice, 219c Hmtingron Road Cambridge CB3 ODL, [JK 
E-mai I : Craig. hi lton-tay lor@ssc-uk.org 

The Species Survival Commission (SSC) of IUCN- the World Conservation Union, is the custodian and 
producer of tlic I K N  Red List qf 77ireaiened S!)ecies, which is widely recognized by both governments and 
NGOs as the world's most objective and authoritative listing of species that are globally at risk of extinction. 
For the last few years, the SSC has been developing the IUCN RedLisr into a global programme to monitor 
the extent and rate of biodiversity degradation. This has required considerable planning, because, until the 
mid-I990s, the IUCN RedIAt was essentially an ad hoc process with little overall purpose or co-ordination. 
Major changes have occurred or are underway to develop the IUCN Red List into one of the fbndamental 
tools to support biodiversity assessments, and conservation priority setting. These changes provide a 
platform for major new developments. The SSC proposes to implement the new directions in Red Listing in 
close partnership with four other institutions: the Association for Biodiversity Information (ABI), BirdLife 
International, the Centre for Marine Conservation (CMC) and Conservation lntcrnational (CI), cspecially its 
subsidiary the Centre for Applied Biodiversity Science (CABS). 

PROTECTED AREAS, AND IUCN'S WORLD COMMISSION ON PROTECTED AREAS (WCPA) 

Adrian Phillips 
2 The Old Rectory Dumbleton fivesham WRJ I 6TG, UK 
E-mail: adrianp@wcpa.demon.co.uk 

- HOW CAN THEY HELP IN THE CONSERVATION OF FERNS? 

There are more than 30,000 protected areas around the world, representing a global investment in in situ 
conservation of biodiversity. This paper will: 

0 

0 

0 

introduce the World Commission on Protected Areas (WCPA is a part of IUCN) which lcads IUCN's 
work in this field, 
review the history and current situation regarding protected areas, including the concept of protected 
area categories, 
identify the problems facing protected areas, and fbture trends and prospects, 
consider the role of protected areas in conservation, research and education for biodiversity, including 
through the Convention on Biological Diversity, and the World Heritage Convention, 
look at a few case studies of the part played by protected areas in conserving ferns, 
explore how the fern conservation community and protected areas people can co-operate, focusing on 
such topics as the need for information, the key position of the protected area manager, the role of 
research, and the scope for institutional co-operation (e.g. between SSC and WCPA), 
raise some questions for discussion at the conference. 0 

ETHNOBOTANICAL STUDIES ON FERN AND FERN ALLIES OF INDIA 
S. Chandra, P.B. Khare and M. Srivastava 
Pteridologcal laboratoty, Naiional Botanical Research Instilrrte, Lticknow 226 001 India 
E-mail: nbriasancharneth 

India represents one of the twelve megadiversity areas of the world. The country is also endowed with all 
three levels of biodiversity, viz. species, habitats and genetic and hence has one of the richest and varied 
plant diversity. Of these the Pteridopyta constitute a very fascinating group with many species having edible, 
medicinal and ornamental value. They have been successhlly employed in Ayurvedic, Unani and 
Homeopathic systems of medicine since the time of Charak and Shushrut. 

Unil now, little attention has been paid to the ethnobotanical aspects of Indian pteridophytes. Hence 
this attempt that has been made to collect indigenous knowledge about the various uses of plants acquired by 
the tribal, aboriginal and local people of the different parts of India. The present communication deals with 
more than 200 species of ferns and fern allies of ethnobotanical importance with correct nomenclature, 
synonym, local name, habitat, distribution and local uses. 

phytochemists and pharmacologists to determine their true therapeutic value. 
This study will highlight some interesting data in pteridophytic taxa which may be useful for the 
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NATURAL DISTURBANCE REGIMES AS MODELS IN PTERIDOPHYTE CONSERVATION X' 
MANAGEMENT 
C. N. Page 
Cornwall Geological Museum, Penzance, Cornwall TR18 2QR, IJK 

/' 

The occurrence of soil-surface disturbance processes can be demonstrated to provide opportunities for 
sometimes spectacular episodes of renewed pteridophyte colonisation in many wild habitats. It is suggested 
that as a general principle in pteridophyte ecology, the occurrence of disturbance regimes at a variety of 
scales provide much-overlooked but often vital components of natural pteridophyte colonisation and 
regeneration, thereby promoting the long-term well-being of pteridophytes in many natural communities. 

Such regimes illustrate important principles and provide particularly usehl models of immense 
value to incorporate as components of pteridophyte conservation management strategies. Careful and 
sensitive experimentation and manipulation is advocated to develop field strategies for long-term 
maintenance of appropriately responsive pteridophyte species, and as tools for possible recapture of some 
scarce or even lost ones. 

I Monday 23 July, 1400 h Session 2: Regional and Country Reviews 1 
ASPECTS OF CONSERVATION ACTION TN A LARGE NATION: AT-RISK PTERIDOPHYTE 
CONSERVATION IN THE USA 
S. Grund' and J. C. Parks' 
' Western Pennsylvania Conservancy, Pittsburgh, PA, USA 
zMiller.ville University, Millersville. PA, USA 
E-mai 1 : j parks@mi I lersvil 1 e. edu 

The United States flora has about 556 pteridophyte species, 425 on the continent and 13 1 in Hawaii. Of 
these, 122 species (22%) are at risk, including 32 rated G2 (critically imperiled). Hawaii, a group of isolated 
tropical Pacific islands, presents a distinct biogeographic situation (including a high percentage of endemic 
species), and will not considered here. The continental US has 71 endemic pteridophyte species of425 total 
(16.7%). Within the continental US, Florida has over 32 pteridophyte species limited to that state. All but 
one endemic are neo-tropical species with range extensions north into Florida. Presumably, a large nation 
might relatively easily protect its endemic and at-risk species but, the US is comprised of 50 states and each 
has primary responsibility for conserving the at-risk biota within its borders. As a result, varied bureaucratic 
and scientific approaches, levels of financial sup1 yield efforts among the 
states that vary in scope and effectiveness. Infor es to improve, in part as 
geographic information systems (GIS) technolog ily improving electronic 
databases in the various states is being enhanced UY 1 1 1 6  naauCrlatluI1 LUI DIUUIVCI s ~ r y  Information. Ongoing 
problems include: varied criteria for levels of legal protection, inadequate and sporadic financial support for 
enforcement of existing statutes, and insufficient numbers of adequately trained scientific personnel. The 
taxonomy, biogeography, and ecology of at-risk US pteridophytes and political, land use, and scientific 
issues affecting their conservation will be presented. 

FERN CONSERVATION IN BRAZJL: THREATENED, VULNERABLE AND PROBABLY 
EXTINCT SPECIES 
P. G. Windisch 
Universidude do Vale do Rio dos Sinos, Lab. Tmonomia Vegetal, 93022 Sfio Leopoldo - RS, Brazil. 
E-mail: pgw@cirrus.unisinos.br 

Ferns and allied plants constitute an important group in the megadiverse flora of Brazil, with an estimate of 
ca. 1 150 species, in its 8547403 square kilometers. The Southeastern region corresponds to one of 
Neotropical fern speciation and endemism centers, increasing the responsibility of the Brazilian authorities 
and scientific community as to the conservation of this diversity. Brazil also has some Atlantic islands, of 
which Trindade (ca. 1000 km fiom the coast) presents an interesting fern flora, but with serious conservation 
problems. The use of ferns by the original human populations did not constitute a threat to species or 
habitats. The rapid disappearance of forests for lumber and agricultural use started in colonial times and 
persists even at the present moment. All the Brazilian ecosystems present human interference to major or 
lesser degree. Intensive exmction in current days, especiallv nftree ferns for their fibrous layer of 
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adventitious roots on the caudex, as well as for decoration, is becoming a major concern. Data on these 
extraction activities and their consequences are presented, especially for Dicksonia sellowiana (C .  Presl) 
Hook. The information on pteridophyte species conservation in Brazil is scarce, but the rapid destruction of 
special habitats permits to estimate the existence of a high number of threatened and endangered species. 
Some cases of probably extinct species can already be documented. The governmental action towards 
conservation is discussed, and a brief survey of the species conservation problems in each of the Brazilian 
regions is presented, with examples of species requiring immediate attention. 

KEEP THE PLACES WHERE EVOLUTION IS WORKING! 
E. R. de la Sota 
Miiseo de la Plata, Pasco del Bosque, s/n, 1900 La Phta-Argentina 
Email: Sota@museo.fenym.unpl.edu.ar 

The diversity of ferns and allied plants is not high in the ‘pampas’, compared with other regions of the 
Neotropics in Argentina. The pteridophytes there grow only in the gallery forests along some rivers and in a 
few very old orthographic units. These latter emerge dispersed in the large plain, examples being Tandilia 
and Ventania in Buenos fires, Los Viejos and Mahuidas in La Pampa and the Island of Martin Garcia in the 
estuarv of the la Plata. This island arises as a rockv ‘stake’ in the so-called ‘Sweet Sea’. named bv the 
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the fertility of the achieved hybrid was very low, being not more than 1 1% in the F1. Obviously and as an 
example in vivo, like an observation in the laboratory, it must be kept carefilly in situ, as a valuable teaching 
tool and as clear evidence that diversification is increasing stepwise. 
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BIOGEOGRAPHY, HUMAN GEOGRAPHY AND FERNS IN THE EASTERN CARIBBEAN 
L.E. Chinnery 
Department of Biological and Chemical Sciences, The Universiv of the West Indies, POB 64, Bridgetown, 
Barbados. 
E-mail: lchinnery@uwichill.edu.bb 

Data on the distribution of pteridophyte species in the Eastern Caribbean were extracted from Proctor‘s 1977 
(Lesser Antilles and Barbados) and 1989 (Puerto Rico and the Virgin Islands) floras. These data do not 
conform to the expected species-area relationship with both a poor fit and a high value of the ‘slope’ 
parameter. Other environmental factors that might control the observed distribution pattern were examined 
along with data on human population density and activity. A surprising trend of increased fern diversity with 
increased human population was detected. Possible explanations for this trend are evaluated. 

THE BIODIVERSITY AND CONSERVATION OF THE FERNS AND FERN ALLIES OF NEW 
GUTNEA 
R. J. Johns 
Royal h fan ic  Gardeiis, Kcw, Richmotid Surrey TW9 3AH. I JK 
E-mail: r.johns@rbgkew.org.uk 

The island of New Guinea supports one of the richest and most diverse, but the most poorly known tropical 
floras. It has in excess of 25,000 species of vascular plants (some estimates are lower), including over 2,000 
species of ferns and fern allies. Thus the island supports some 12-1 5 percent of the total diversity of the 
pteridophytes, with many more species awaiting collection and description. 

vegetation of both Papua (Irian Jaya) and Papua New Guinea have been made within the last ten years, and a 
comprehensive conservation strategy proposed. These proposals are reviewed in this paper. Some 30 percent 
of the total area of both Papua and Papua New Guinea was proposed for conservation in the two reviews 
(Johns 1994; Johns unpubl.). Endemism in the flora of New Guinea is very high with possibly 60 -70 percent 

Conservation of this flora is of major international importance. Detailed studies of the flora and 
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of all vascular plants being endemic. Several fern genera are endemic: these are discussed. A general review 
is made of the patterns of endemism in selected genera of ferns and fern allies. Distribution patterns of 
species within New Guinea are discussed but a more detailed understanding will require intensive field 
collections, particularly in Papua, although extensive areas in Papua New Guinea are also poorly known. 

Conservation of the vegetation and flora of New Guinea is a major challenge for this millenium. 
Some of the threats to plant conservation are outlined and proposals made for a detailed study of this 'the last 
'unknown tropical flora'. 

HERBARIUM COLLECTIONS AS A RESOURCE FOR CONSERVATION PLANNING: AN 
EXAMPLE FROM THE PElLIPPINES 
J. F. E 
' Phili, 'NH), Manila, Philippines 
2u.s. 1 shington, DC, USA 
E-mail 1 oarceIjrwnorrnai I. win  

A database of 15,500+ collection numbers of Philippine pteridophytes deposited in major U.S. and 
Philippine herbaria was evaluated to determine their current conservation status. The highest collection 
activities were between the years 1900 and 1910 and these drastically decreased in the 1930s until the 
present. More than half of the total collections were From Luzon and nearly one third were From Mindanao. 
Specimens collected after World War I1 are not well represented in U.S. herbaria. This, however, may not 
reflect the true collection activities in the country, but rather, of the slow incorporation into and distribution 
of these new collections to the different herbaria. Also, databasing of the more recent collections in major 
Philippine herbaria have just started. Processing of specimens should be the priority of herbaria in the 
Philippines so these new collections may be used in different floristic, revisionary, and conservation-related 
studies of pteridophytes. Analyses of the relative collection activities, the number of endemics known only 
From types, and the land areas of selected islands or regions (Leyte, Luzon, Mindanao, Mindoro, Negros, 
Palawan, Panay, Samar, and Sibuyan) show that all regions, except Luzon and Mindanao, have lower 
collection activities relative to their land areas. The ratio of single-collection endemics to the total collection 
numbers further suggests that all the regions, except Luzon and Panay, have high percentages of endemics 
known only from types. A more intensive studies in the field is needed in most areas in the Philippines to 
determine the real conservation status of these endemic taxa. Lastly, the number of publications of 
taxonomiorelated studies on Philippine pteridophytes is low during the last half when compared to the first 
half of the century. 

FERN CONSERVATION IN SOUTH TROPICAL AFRICA 
J.BUIYOWS' and J. Golding' 
'RiifJelsk/oofPrivate Nature Reserve, P.O. Box 710, Lydenbrirg II20, South Africa 

E-mail: botart@intekom.co.za 
National Botanical Institute, Private Rag XIOI, Pretoria 0001, South Africa 

The region covered by this paper includes the countries of Angola, Botswana, Malawi, Mozambique, 
Zambia and Zimbabwe, which is a subtropical zone situated between the equatorial regions of the DRC and 
East Africa. down to South Afica in the south, and from the Atlantic Ocean in the west to the Indian Ocean 
in the east. The region has a reasonably well-explored fern flora by comparison to the more tropical regions 
of Central and West Africa. But as with much of Africa, burgeoning populations coupled with shattered 
economies and civil wars have resulted in extensive habitat destruction over much of the continent. Since 
ferns are so habitat-dependent, it is the conservation of habitat that is the over-riding priority in south 
tropical Africa. This paper gives a brief overview of the rare and endemic ferns of the region, the threats that 
they face, and the limited actions being taken to address these threats. Until recently no Red Data List 
existed for the region, a shortcoming now addressed by the compilation of the first RDL which lists all the 
rare, endemic and threatened pteridophytes of the Flora 7rrrmbesiaca countries. This is only the first small 
step in an effort to address the problems of education, conservation of natural habitats, and ex-situ 
conservation in a region where botanical conservation receives minimal support in the face of economic 
meltdown, starvation and political instability. 
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RARE FERN SPECIES OF RUSSIA AND REASONS FOR THEIR RARITY 
I. I. Gureyeva 
Krylov Herbarium, Tomsk Sfa te (Jniversi iy, Lenirisky Prospect 36, Tcmsk, Russia 
E-mail: Herb@bio.tsu.ru 
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Nowadays about 160 fern species occur in Russia. The last edition of "The Red Book of the RSFSR" (1988) 
includes 10 fern species. In fact, the number of rare fern species in Russia is considerably larger: in the strict 
sense there are 34 rare species but the number may be expanded up to 40-45. What are the reasons for fern 
rarity? Four important reasons are: historic, ecologic, anthropogenic and biologic. The historic reasons 
involve a contraction and a breakup of areas in the Glacial epoch. Some species areas were reduced so much 
that at present in Russia they occur only within 1 
Caucasus, the Ntai and Far East. The ecologic r 
and poor distribution of those ecotypes. The bull 
aquatic. The anthropogenic reasons are of impor 
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may be a total destruction of some populations. But the main reason for the rarity of many fern species is the 
peculiarities of their biology. A necessary condition for a species to exist continuously in an ecosystem is the 
steady self-support of the population. The species, which have sporophytes propagating successfblly by 
vegetative means, and also renew through the gametophyte phase, have the best chance for population well- 
being and continuous existence in coenosis. Such species, as a rule, are not rare and sometimes dominate in 
the h re vegetative 
reprc phytes, are the most 
vulnc mitations are not 
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habitats, with both hampered spore and vegetative renewal, and inhabiting zones of intensive economic 
activity. 
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DISTRTBUTIONAL PATTERNS OF THE PTERIDOPHYTES WITH SPECIAL REFERENCE TO 
THOSE IN ENDANGERED HABITATS 
J.-L. Tsai 
Department of Botany, National Chmig Hsing University, Taichiing, Taiwan 
E-mail: jltsai@nchu.edu.tw 

Many of the diverse structural adaptations shown by fern sporophytes are associated with their ecological 
role in particular habitats. In different habitats ferns have adapted to produce sometimes strikingly different 
sporophyte morphologies. The classification of habitats used here is of application to ferns worldwide, 
examples quoted are largely taken from the author's own experience in Taiwan and adjacent regions. The 
main types of habitats include forest floor, humid valleys, rocky slope, cliff, stream bank, alpine zone, 
mountain ridge, coastal area and. tree trunks, We must attempt to practice forestry to keep the mountains 
green for conservation especially for those in endangered habitats. 

Tuesday 24 Jul: I 
I to Conservation 1 

GENETIC DIVERSITY - WHERE SHOULD WE PLACE CONSERVATION PRIORITIES FOR 
EUROPEAN PTERIDOPHYTES? 
J.C. Vogel', J. A. Barrett', M. Gibby3, C. James', M. Morgans-Richards', F.J.Rumsey', S.J.Russell' and 
S.Trewick' ' Plant Moleciilar Biology Laboratory, Department of Botany, The Natural History Miiseiim, London, UK 
E-mai I : J.Vogel@nhm.ac.u k 
Depurtment of Genetics, IJtiiversity of Cambridge. (JK; 'Royal Botanic Garden ,%inburgh, UK 2 

Distribution patterns of plants are influenced by ecological, genetic and historic factors. The genus 
Asplenium and other European pteridopyhtes can supply interesting model studies to infer the processes that 
during the Pleistocene have shaped current species diversity and distribution patterns. When the distributions 
of different Asplenium taxa in Europe are examined, it is clear that the diploid taxa are restricted 
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predominantly around the Mediterranean Basin, but that the polyploid taxa occur mainly in the areas that had 
been affected by glaciation. By exploring the discontinuities in distribution patterns, substrate specificity, 
genetic diversity, ploidy levels and breeding systems we can determine centres of genetic diversity and long- 
term rehgia in Europe, pin-point areas where polyploid taxa may have originated, and reconstruct 
colonisation patterns of plants in relation to Pleistocene glaciation cycles. The results of our studies have 
implications for the identification and assessment of priority species and priority areas for pteridophyte 
conservation in Europe. 

THE IMPORTANCE OF RECENT POPULATION HISTORY FOR UNDERSTANDING GENETIC 
DIVERSITY IN NATURAL POPULATIONS OF ENDANGERED DRYOPTEMS CRISTATA 
G. Kozlowski 
Botanical Garden Fribmirg, Universiy of Friboiirg, Alhert-Gockel 3, CH-I 700. Friboiirg, Switzerland 
E-mail: grzegorz.kozlowski@unifr.ch 

The Crested Buckler-fern [Dryopferis cristata (L.) A. Gray] has become rare and endangered in south- 
western Central Europe. In Switzerland, at the southern border of the species, European distribution, 62% of 
all described populations were extinct due to habitat destruction, and only 14 populations remained in 1999. 
It was possible to reconstruct recent historical population sizes of most of the remnant Swiss populations for 
the past 120 years. Present-day genetic diversity of D. cristata was assessed by random amplified 
polymorphic DNA (RAPDs). Population genetic theory predicts stochastic losses of genetic diversity in 
small, fragmented populations, and genetic erosion will increase the risk of local extinction. In D. cristata, 
however, comparatively high genetic variation was found in some small populations. The lack of correlation 
between present-day genetic diversity and current population size is best explained by recent population 
histories. Severe historical bottlenecks resulted in a significant loss of about 40% of genetic variation in 
populations of this long-lived, allotetraploid fern. In contrast, distinct reductions of formerly large 
populations to small remnants did not substantially reduce genetic variation in the short-term. But we found 
evidence for genetic drift acting upon these small populations, which are thus prone to random losses of 
genetic diversity in the long-term. Although important for conservation biology, empirical research on 
random evolutionary processes during periods of small population size is scarce, because population history 
usually remains unknown. Understanding population history can substantially improve predictions on 
genetic diversity in remnant populations of threatened species and thereby help in choosing priority 
populations for conservation. 

TFIE CRITICALLY ENDANGERED ENDEMIC FERN GENUS DIELLIA (ASPLENIACEAE) 
FROM HAWAII: ITS POPULATION STRUCTURE AND DISTRIBUTION 
R. Aguraiuja' and K. R. Wood2 

'National Tropical Botanical Garden, 3530 Papalina Rd Kalaiieo, HI 9674I, USA 
E-mail: ruth@tba.ee 

Tallinn Botanic Garden, Kloostrimetsa lee 52, Tallinn, I19 13, Estonia 

Diellia Brack. (Aspleniaceae) represents one of three endemic fern genera restricted to the Hawaiian Islands, 
and is comprised of one hybrid and six species. The authors have evaluated the conservation status of all 
seven taxa according to current RJCN criteria (IUCN 2000) and find that besides the two taxa that are 
extinct -- D. leiicusfegioides (Baker) W. H. Wagner & D. marinii @.C. Eaton) W.J. Rob. - the remaining 
five fall into the Critically Endangered category. Current phytogeographical distributions of all Diellia taxa 
are presented along with data on life-stage and size structure within 10 subpopulations of the five extant 
taxa: Diellia erecta Brack.; D. falcata Brack.; D. pallida W. H. Wagner; D. iinisura W .  H .  Wagner; and the 
hybrid D. x laiiii W. H. Wagner (D.falcata x D. iiriisora). The proportion of premature and reproductively 
mature sporophytes could be one possible variable for use of the population status of Diellia plants in short- 
term studies. In consideration of their rarity and unique phylogenetic significance, the remaining wild 
populations are suggested as priority candidates for hture conservation efforts. 
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GENETIC DIVERSHY AND REPRODU- BIOLOGY OF ARCHAIVGIOPTERIS S O M I  
HAYATA, A RARE FERN ENDEMIC TO TAIWAN 
W. L. Chiou, Y. P. Cheng, Y. C. Chiang, T. Y. Chiang, Y. M. Huang, andH. Chou 
Division of Forest Biology, Taiwan Foresf Research hisiiiitte, 53 Nan Hai Road, Taipei, Taiwan 
E-mail: chiou@serv.tfri.gov.tw 

Archangiopteris somai Hayata is a rare, endemic, and threatened fern in Taiwan. Only two populations are 
known: one in Wulai and one in Lienhwachi, in northern and central Taiwan respectively. Genetic variation 
and differentiation within and between populations of this fern were examined using isozymes, sequences of 
a noncoding spacer between the rbcL and alpB genes of the cpDNA, and sequences of the internal 
transcribed spacer between 18s and 23s of the nuclear ribosomal DNA. Low levels of genetic variation and 
differentiation were detected both within and between populations was very low. The mating system ofA. 
somai is still 
would not ge 
early spring. r 
other conditio~~s. A. aurrtut bpu~es g~~rniriaieu 011 sui1 wiiecieu morn meir narurai naoirar, our nor om agar ur 
peat. It is possible the soil harbored symbiotic (or mutualistic) hngi that induced germination ofA. somai 
spores. 

Tuesday 24 July 1100 h 
Session 4: Conservation in tbe U K  Policies and Practice 

PLANT CONSERVATION IN GREAT BRITAIN: THE LEGISLATIVE AND POLICY 
FRAMEWORK 
R. I. Cooke 
English Nafiire, Northminster Home. Peterborough PEl I IIA, UK 
E-mail: rob.cooke@english-nature.0rg.Uk 

Conservation within the Great Britain is underpinned by a series of legal provisions supported by the 
policies of both national and local government. Sites of Special Scientific Interest are legally protected sites 
within Great Britain where rare or threatened habitat or species populations types occur, such as Sphapnim 
mires or Calliiria heathland, or for rare associations of species, such as Atlantic cryptogams, which can 
include Hymeriophyllum spp, Dtyopteris aemrrla and Trichomanes specionim. The Unitied Kingdom is a 
signatory to the Convention on Biological Diversity and discharges its responsibilities through the policies 
within the Biodiversity Action Plan (BAP) where rare and declining species and habitats are given special 
attention to resore their areas or populations. Several fern species are listed on The UK BAP, including 
Lycopodiella imindafa, Trichomanes Speciomim and Woodvia itvensis. This talk will provide an overview of 
these approaches and review their achievements to date. 

THE UK BIODIVERSITY ACTION PLAN (BAP) PROCESS IN ACTION: THE KILLARNEY 
FERN, TRICHOM~ESSPECSOSUM, A CASE STUDY 
F. J.Rumsey I ,  M. Gibby ' and J.C. Vogel ' 
Cotisenwtion Biology Imhorarory, Deportment of Bofmry, "M UK Biodiversity Programme, 7ke Natural 

History Miisem, Cromell  Road, hndoti, SW7 5BD, IfK 
' R ~ p l  Bofmiic Garden Edinhttrgh, 20a hwerleitli Row, tdinhirgh, EH3 51.R IIK 
E-mail: F. Rumsey@nhm.ac.uk 

1 

The UK Biodiversity Action Plan (BAP) process for rare and endangered organisms was launched in 1994 
by the UK Government as a response to the Rio Convention on Biodiversity. Five pteridophytes were 
selected for priority conservation action as a result, including 'lrichomanes speciosiim (the Killarney fern). 
The development of understanding and re-assessment of its conservation needs exemplify how scientific 
research can assist and should underpin the UK Biodiversity Action Plan (BAP) and similar conservation 
processes. 

T. speciosrrm has long been thought of as one of Europe's most threatened and attractive plants. 
Accordingly it was among the first species to benefit from legislation at a Europe wide level, first under the 
Bern Convention and later the Habitats Directive, and at a UK national level appearing in the first tranche of 

mailto:rob.cooke@english-nature.0rg.Uk
mailto:Rumsey@nhm.ac.uk
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Biodiversity Action Plans in 1994. Largely as a result of its conservation status it has benefited from 
considerable grant aided research over the last 7 years and can now be considered among the most 
comprehensively researched ferns in the world. This research has led to a better understanding of all aspects 
of the species biology, which in turn supported proposed revisions to the Species Action Plan and refined 
BAP targets. 1 specioscrm exemplifies many BAP taxa; research is a basic necessity to inform conservation 
action but is often expensive, does not give quick-fix results and often throws up unexpected answers. 
Translocation may meet species targets but is contentious and requires long term monitoring to determine 
success. Habitat protection and improvement are ultimately necessary for long term success but are less 
easily delivered. The true resource implications must be considered and the need for basic research taken on 
board if the BAP process is to progress and deliver for the next century. 

WOODSIA CONSERVATION IN THE UK 
P. Lusby, A. Dyer and S. Lindsay' 
Royal Botanic Garden Liiinhiirgh, 20A Inverlieth Row, Edinburgh EH3 5LR, [JK 

E-mai 1 : sl i ndsay@oeb. harvard. edu 
Current Address: Harvard University Herbaria, 22 Divinity Avenue, Cambridge, MA 02 138, USA 1 

This paper describes the implementation of part of the UK Species Action Plan for the rare British fern 
Woodsia ilvensis. Various conservation methods are discussed, but the main focus is in the practical issues 
involved in carrying out translocations as a means to restore populations of W. ilvensis at two sites in 
England and Scotland. Knowledge of both the chief cause of decline (collecting during the so called 
Victorian Fern Craze) and aspects of the reproductive biology of the fern, has assisted in deciding whether 
translocation is an appropriate course of action and has also helped in predicting the likelihood of success. 
Factors affecting many of the practical aspects of the translocation process are discussed including site 
choice, source of translocation material, time of translocation, microsite planting locations, post-planting 
maintenance, and monitoring methods. The problems and issues raised will hopefully help in guiding other 
fern-recovery programmes. 

CONSERVATION ACTION ON PILUIARIA GLORULIFERA AND I, YCOPODIELLA IMNDATA 
IN ENGLAND 
N. Stewart 
CholweII, Posbiiry, Crediton, Devon L X I  7 3QE, UK 
E-mail: nstewart@eurobell.co.uk 

Piliilaria glohiilifera and I>ycopodiella iniindatiim are two endangered pteridophytes on the UK priority list 
and have had Biodiversity Action Plans prepared for them. This paper describes work carried out in England 
by a team of surveyors over the past four years to confirm present and check old sites to see if habitat 
conditions have changed irreversibly or are likely to change in the near future if not arrested. Records of past 
and present occurrences had been collected under the aupices of the Botanical Society of the British Isles 
(BSBI) and other voluntary naturalists and databased initially by the government fimded Biological Records 
Centre (BRC) and now by the BSBI under the Threatened Plants Data Base (TPDB) project. Such data are 
integral to the project. The whole programme has be funded by English Nature, the government agency 
responsible for nature conservation in England, under their Recovery Programme, and managed by Plantlife, 
the leading NGO for plant conservation in the UK. 

With Pihilaria, sites for re-establishment have been considered and with Lycopodiella, actual 
tranplants have been made in lowland heaths in southern England. How this was tackled and the problems 
that arose will be described. [The sites will be visited on Wednesday 25 July]. 

mailto:nstewart@eurobell.co.uk
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Session 5: I 3  Situ: Ends and Means 

HORTICULTURAL APPROACHES TO THE CONSERVATION OF BRITISH FERNS 
A. C. Wardlaw 
92 Drymen Road Bearsden, Glasgow G612SY. UK 
E-mail : A. Wardlaw@btinternet.com 

The geographic elements in the British fern flora (with number of species) are: Mediterranean-Atlantic (9), 
Atlantic (9), Sub-Atlantic (8), Continental (7), Arctic-Alpine (7), Northern-Continental (8) and Northern 
Montane (2). In addition, there are two species endemic to the British Isles, Dryopteris mbmontaria and 
Aihyririmflexile (also considered a variety ofA. distentifoliiim). About 18 of the species are ‘vulnerable’ or 
‘threatened’ in Britain, mainly by pressures from human activities. Five of the rare species are protected by 
law. 

48 of the 52 native species of British fern in a suburban garden at the above address for several, in most 
cases many, years. In addition, the collection contains over 80 cultivars of British ferns. The garden is at 45 
m above sea level and of 0.1 ha area. Special microhabitats, with high humidity and frost protection, were 
created for Adiantum capilhis-veneris, Anogramma leptophylla, Asplenitrm marinrim, A. onopieris, 
Hymenophylltim ttitibrigense, H. wilsoni and Trichomanes speciomm. Bog and pond areas were constructed 
for AzollaJiliarloides, Dryopteris cristata, Pilii laria globtilifera, Thelypteris palirstris and Osmunda regalis. 
Appropriate sunny or shady locations were provided for the ferns of rocky habitats, heaths and woodlands 
(species of Aqdenitim, Cryptogramma, Cystopteris, Dryopteris, Gymnocarpiurn, Polypodium, PoIystichum, 
and Woodria). Two of the adder’s tongue ferns, 0phiogIo.wm azoriaim and 0. wilgatum, have been 
maintained in samples of original turf with angiosperms. 

Although aesthetically it is desirable to conserve the whole habitat in which a fern species naturally 
occurs (e.g. as a ‘Site of Special Scientific Interest’), there may be ‘conservation-insurance’ merit in garden 
collections such as the above. In particular, horticulture facilitates the observation, conservation, 
investigation, propagation and display of almost all the species of native British ferns, and has been done in 
a single location, without disturbance to numerous wild habitats. Similar collections are known to exist in 
other countries (e.g. Australia, New Zealand and the USA) except that the percentage of native fern species 
in a single location may not reach the 90% achieved here. 

The diversity of underlying geographic affinities has not prevented the horticultural maintenance of 

CRYOPRESERVATION AND IN VITRO METHODS FOR EXSITU CONSERVATION OF 
PTERIDOPHYTES 
V. C. Pence 
Center for Research of Enhngered Wildlife, Cincinnati Zoo and Botanical Garden, 3400 Vine St., 
Cincinnati, OH 45220, US4 
E-mail: vcpence@aol .com 

Although in situ preservation must be the first choice for conservation, ex situ growth and germplasm 
storage can provide complimentary tools for conserving rare pteridophyte taxa. Spore banking can greatly 
increase the breadth of genetic diversity that can be maintained ex situ, and cryopreservation techniques 
have been successful with both chlorophyllous and nonchlorophyllous spores, increasing their potential 
longevity many-fold. In vitro collections of both gametophytes and sporophytes can also reduce the amount 
of space required to maintain these plants, and cryopreservation has been successfblly applied to both types 
of tissues, demonstrating its potential for long-term, stable germplasm storage of vegetative tissues. h vitro 
collecting of pteridophytes has also demonstrated the usefulness of this method for collecting plant tissues 
from the field. Taken together, methods for cryopreservation and for in vitro growth provide a variety of 
flexible tools for enhancing the ability of conservation researchers to propagate and preserve pteridophyte 
germplasm ex situ. 

mailto:Wardlaw@btinternet.com
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EXSITU CONSERVATION OF GLOBALLY-ENDANGERED FERN SPECIES: THE CASE FOR 
AN INTERNATIONAL SPORE-STORAGE FACILITY 
A. Dyer and M. Gibby 
Royal Botanic Garden minburgh, 20a Inverleith ROW, FAinhwgh, L:”3 5LR, UK 
E-mail: adrian@dyer499.freeserve.co.uk 

While in-situ conservation with habitat restoration will always be the preferred option for long-term 
conservation, ex-situ conservation has a role to play in certain specific circumstances. When a population is 
declining rapidly, it can be used to preserve the remaining gene bank while habitat restoration is undertaken. 
It can be used to build up a population of plants for transplantation to the wild to augment a declining 
population or to reintroduce the species to an extinct site. Plants in cultivation can also be used for 
educational purposes, for research into the biology of the endangered species to provide a basis for improved 
conservation methods, and even as a source of commercially available plants to reduce the threat of 
collecting from the wild. The options for ex-situ conservation of endangered ferns are presented and the 
feasibility of developing an international spore storage facility discussed. 

DOES ASULAM THREATEN NON-TARGET FERNS? 
E. Shefield 
School ojBiolopcal Sciences, University of Matchester, 3.614 Stofiford Building, w o r d  Road, Manchester 
MI3 9PL, (JK 
E-mail: L.Sheffield@man.ac.uk 
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more sensitive than those ofl‘teriditim to asulam in the conditions tested. Gametophytic gemmae of 
Trichomanes speciosrrrn and sporophytic bulbils of the clubmoss Hiiperzia selago were affected by the herbicide, 
but suffered less damage than young fern gametophytes. These findings are reviewed in the light of perceived 
risk to fern gametophytes and limited data pertaining to field and glasshouse exposure of fern sporophytes. 
Situations in which asulam spraying might threaten non-target ferns, and the response needed in such situations 
are examined. 
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SURVEY AND EVALUATION OF THE NATURAL RESOURCES OF CZBUTZUM BAROMETZ IN 
CHINA, WITH REFERENCE TO THE IMPLEMENTATION OF THE CITES CONVENTION 
Xian-Chun Zhang’, Jian-Sheng Jia’, and Gang-Ming Zhang’ 
‘Insti fir fe of Botany, the Chinese Academy of Sciences. Heijing 100093, ROC 
’C1ES Oflice, the People S Replrhlic of China, Heijing 100071, HOC 
E-mai I : zhangxc@ns. ibcas. ac. cn 

Cibotiiim haromefz (Dicksoniaceae) is well valued as a garden plant for its ornamental value, or for use as a 
medicinal herb. The whole family was listed in the CITES Appendix I1 as early as in 1975. More recently, 
April 2000, the inclusion of the whole family was revised but C’. harometz is still kept in Appendix II. 

C. haromefz rhizome is a famous traditional Chinese herb medicine“Gouji” (Cibot Rhizome, Rhizoma 
Cibotii). The actions are believed to replenish the liver and kidney, strengthen the bones and muscles, expel 
wind-dampness and ease the joints. It is also used for deficiency of liver and kidney manifested as chronic 
rheumatism, backache, flaccidity and immovability of lower extremities and frequent enuresis. The hairs on 
the rhizome have long been used in China (and in Malaysia) as a styptic for bleeding wounds. 

Recently in China, with the increase of trade of C. harometz, it became necessary to know the 
distribution of this natural resource, the quantity, and status of trade of C. baromefz in China, to meet the 
implementation of the CITES convention. In China, C. hurometz is mainly distributed in the South and 
Southwest, It is an acid-soil indicator species in tropical and subtropical areas. It is rather common on acid 
soil in hill and mountain areas, but not common in the limestone areas in Guangxi, Yunnan and Guizhou. It 
is estimated that each year there are about 3000 tons of “Gouji” sold for trade, and the large consumers are 
factories for producing pills of “Zhuangyao Bushen Wan”, a kind of medicine helpful for the function of the 
kidney. These and other outlets have been investigated and will be discussed. The export quantity must be 
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confined strictly, taking into consideration many factors, and a quantity of no more than 140 tons per year 
for export is suggested. In the fiture, exporting of final products should be encouraged rather than raw 
materials. Consideration has also been given to growing Cibotiiim for commercial use and thereby using this 
species sustainably. Methods for propagation from spores and rhizhome buds will be discussed. 

A CASE STUDY OF THE SUSTAINABLE PRODUCTtON OF TREE FERNS IN SOUTH-EAST 
AUSTRALIA 
R. Vulcz’, L. Vulcz’, L. D. Gree? and G. Lawrence’. 
‘L Ce R Vulcz, 260 Amiefs Road. Wyelangta, Vicloria, Aiisfralia, 323 7 
E-mail: mr.fern@onaustralia.com.au 
21nstittite of Sits faitiable Regional Development, Central QiieensIand University, Rockhampton, QueenslM 
Australia 

Sustainable production or the term “stistainabilizy ” has become standard rhetoric in numerous government 
reports, discussion papers, management plans, research reports and reviews in Australia as well as 
internationally over the last decade. There appears to be a general consensus that we should all be aiming 
for “sustainable production”. Yet, as Dah1 ( I  995) contends, “there are as many dimensions to sustainability 
as there are to human society.” 

This paper explores the often controversial journey of turning the rhetoric of sustainable production 
into the practice of sustainability. The research was done at a property in the temperate rainforest of the 
Otway Ranges in South East Australia. It followed the development of a salvage tree-fern business through 
to the establishment of a set of blueprints on how to establish a self-sustaining, low-input, multifunctional, 
tree fern plantation. 

including micro-propagation, propagation, growing, wild harvesting, plantation establishment, exporting and 
conservation over the last twenty years. The research relates the experience of the horticultural aspects of 
cool-climate tree ferns such as soil and fertiliser requirements and presents an overview of the different 
varieties of tree ferns grown at the nursery. It also canvases broader issues of governance that can impact 
substantially upon the day to day operations of a horticultural business . 

The horticultural business has been broadly involved with all aspects of the tree fern industry, 

CONSERVATION OF TREE FERNS EXSITU 
A. C. Wardlaw 
Division of Injection d Immunity, Joseph Black Building, lJniversity of Glasgow, Glasgow GI1 8QQ, UK 
E-mail: A. Wardlaw@btinternet.com 

Tree ferns (Cyafheaceae and Dicksoniaceae) present at least seven special problems for ex situ conservation: 
1) the large number of species, particularly of Cyathea; 2) the large size of individual plants, up to 20 m tall; 
3) the long period of expert care needed, from spore culture to maturity, e.g. about 23 years for Dichonia 
anlarctica; 4) the numerous, mainly tropical or subtropical, nation-states where most of the species occur 
and from which the plants or their spores would have to be collected with appropriate permission; 5 )  the 
constraints on export and import of mature tree ferns imposed by CITES and by national regulations; 6) the 
expense of collecting, transporting and maintaining, on an extended time scale, such large plants; and 7) the 
possible need for ancillary angiosperms and special climatic conditions to recreate typical tree-fern habitats. 

According to the 1997 IUCN RedList of Threaiened Plants, there are 623 species of Cyafheaceae, 
of which 202 (32.4%) are ‘threatened’. Among these latter, 100 species are ‘rare’, a hrther 36 are 
‘imperilled’, 10 are ‘critically imperilled and one is ‘probably extinct’. The corresponding figures for 
Dichoniaceae are: 41 total species, with 4 (9.8%) ‘threatened’, three ‘imperilled’ and none in the other 
categories. FJ situ conservation of tree ferns occurs in ferneries in their native lands, e.g. Australia and Ne% 
Zealand, but international collections inevitably are limited in species numbers by availability of authentic 
material and by glasshouse or garden space. A firther consideration is the weed-potential of a few tree-fern 
species; e.g. the introduced Australian Cyathea cuoperi has invaded forests in Hawaii and Madeira. Britain 
has a long tradition of importing tree ferns, e.g. D. antarctica since 1824, but climatic factors severely 
restrict the range of tree-fern species and the regions in the British Isles and Ireland where outdoor growth is 
possible, unless winter protection is provided. Tree ferns are widely appreciated as ‘architectural’ plants in 
gardens and conservatories, but the available species range is relatively small. Nevertheless, public 
popularity and tourism could provide the political and financial stimuli for establishing a small number of 
International Tree-Fern Arboreta. These could be out of doors in suitable tropical or subtropical locations, 
or in a large covered enclosure, such as the Eden Project in Southwest England. 
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Thursday 26 July 0900 h 
Session 6: Data-Basing for Conservation 

DOCUMENTING THE CONSERVATION STATUS OF AUSTRALIAN FERNS AND FERN 
ALLIES 
J. Croft and P. Bostock 
Australian National Bofanic Gardens, Canberra, A.C. T., A trsfralia. 
E-mail: jrc@anbg.gov.au 

Responsibility for management of native and introduced Australian flora and fauna lies with eight Australian 
states and territories; the Commonwealth is responsible for the biota of its parks, reserves and managed land 
areas. Over-riding Commonwealth legislation is invoked whenever "taxa of national significance" are 
involved: these are the national consensus of species considered to be endangered or vulnerable. There are 
over 460 species in 112 genera of Australian ferns and fern allies, representing c. 2.5% of the Australian 
vascular flora, and of these, 23 species in 1 1 genera are considered "nationally significant"; Australia is an 
arid continent and the greatest diversity of pteridophytes is confined to the moist regions of the eastern mast 
with almost three quarters of the species found in NE Queensland. Although the taxonomy of all Australian 
pteridophytes has been recently and comprehensively treated in the Flora of Australia (vol48: 1998), work 
continues on the documentation of their diversity, distribution and biology. Flora treatments are being 
migrated into an interactive on-line database using flexible XML technology; an interactive identification 
key to the species will be developed as part of this project. The recently funded Australia's Virtual 
Herbarium will place data from all 6 million specimens in Australian herbaria, including all the 
pteridophytes, on-line within 5 years using XML and GIS technologies. A three-year project has been 
funded to model distribution patterns of Australian pteridophytes using predictive spatial analysis tools. The 
national Species Profiles, Recovery and Threats (SPRAT) database documents known biology, occurrence 
and conservation status of all "species of national significance" and will be made available on-line to assist 
with environmental planning and decision-making. 

AN APPROACH TO THE SPECIES DIVERSITY AND BIOGEOGRAPHY OF LATIN AMEFUCAN 
PTERIDOPHYTES FROM A DATABASE AND ITS CONTRIBUTION FOR CONSERVATIONAL 
PURPOSES 
K. Mehltreter and M. Palacios-Rios 
Oisfitufo de Ecologia, A. C., km 2.5 antigua carretefi 
Veracrtrz, Mexico 

a a Cmtepec. Aparfado Po.qtal63, Xalap 91000, 

The Flora Pteridolbgica Latinoamericana is not only an enormous data accumulation, including mainly 
herbarium specimens, and 12,500 bibliographic references. Since 1994 the continuous data input and 
actualization of data and the application itself made it dynamic. It runs in MSAccess@ 2000 and occupies at 
the moment 12MB of disk space. Although there is still a lack of data, especially for regions like Bolivia, 
Brazil, and Colombia, the preliminary results consider more than 7,500 taxa (3,600 species, 3,400 synonyms, 
and over 450 infraspecies), 193 genera, and 34 families for Latin America. Interactive data analysis is 
possible using parametric queries, which can be valuable for ecological and conservational purposes. It can 
list species, endemisms and collections (numbers, sites, dates) for any Latin American region, and also 
compare the species composition between regions and report diversity hot spots for families, e.g. 
Hymenophyllaceae (Venezuela), and genera e.g. Cheiiunihes (MBxico). Besides it indicates species to be 
looked for, if they were not collected in a region for more than decades. Also it can reveal historical details, 
e.g. the genus Polypodium contained one time 579 species names, now only 153 are considered within this 
genus. 

MEASURES OF BIODIVERSITY 
C. Humphries 
Botany Department, The Nafiiral Hisfory Museum, CromweN Umd, London SW7 5BD. 
E-mail: cjh@nhm.ac.uk 

Measures of biodiversity are needed to determine the 'where'of in situ conservation action rather than the 
'how', particularly in deciding which combinations of available areas could represent and help sustain the 
most biodiversity value for the future. This raises many questions, including: 
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What is biodiversity? 
What is the value basis for measuring it? 
What practical approaches are available for measuring this biodiversity value? 
Identifying a fbdamental currency of biodiversity value to people 
Best estimates of biodiversity value (genes and characters) 
Popular estimates of biodiversity value (species or higher taxa) 
Relationship among estimates (surrogacy scale) 

These questions will be discussed with respect to ferns on global and regional scales. 

TFfE IUCN/SSC SPECIES JNFORMATION SERVICE: A GLOBAL SPECIES INFORMATION 
RESOURCE 
C. Hilton-Taylor 
IVCNISSC IJK Ofice. 219c Hirtithigtoti Road Cambridge CH3 ODL, UK 
E-mail: craig.hilton-taylor@ssc-uk.org 

The world’s biodiversity is being lost at an alarming rate as human populations grow and impacts on natural 
resources become increasingly unsustainable. In response, a growing number of conservation initiatives are 
being implemented around the world at local, national and regional levels. The role of international treaties 
targeting conservation issues also continues to grow, along with the number of national governments 
choosing to implement them. These treaties require specific, current, and accurate information on the status 
of biodiversity. Lack of access to quality data and information hampers these efforts. With its network of 
more than 7000 expert volunteers, the SSC represents what is likely the world‘s most complete source of 
scientific and management expertise on species. However, this reservoir of knowledge is fragmented, and 
difficult to access and share across the network. The Species Information Service (SIS) through a centralised 
database is being developed to increase the sharing of data and information within the network, and to allow 
the application of existing and emerging analytical tools. This will enable the SSC to contribute significantly 
to the conservation and sustainable use of biodiversity. 

The flagship SSC product - the IWCN Red List of7’hreatened Species - is a key to understanding the 
potential for loss of biodiversity worldwide. SIS is the information system to be used for the capture and 
management of data in the IUCN Red List, In addition, the SIS Red List Module will incorporate an 
innovative approach to the Red Listing process - the RAMAS@ Red List software developed by Applied 
Biomathematics. This approach takes into consideration the degree of uncertainty that can be present in 
threatened species data, allows for flexible data entry (empowering specialists to use the most appropriate 
data available), collects these data in SIS, and automates the listing process. 

Thursday 26 July 1100 h 
Session 7: Conservation Assessment and Management 

CONSERVATION OF FERNS ON MAURITIUS: A SMALL ISLAND WITH BIG PROBLEMS 
S. Lindsay 
Royal Botmiic Garden Edinbiirgh, Editibtrrgh, EH3 5m Scotland, UK 
Current Address: Harvard University Herbaria, 22 Divinity Avenue, Cambridge, UA 02138, USA 
E-mail: slindsay@oeb.harvard.edu 

The small tropical island of Mauritius in the southwest Indian Ocean has a fascinating flora in which almost 
one-third of the 850 indigenous plant species are endemic. Most of these species are now restricted to tiny 
remnants of native forest, heath and scrub in areas that are unsuitable for agricultural or urban development. 
The largest remnant of native forest has recently been designated a National Park. This designation and its 
associated legislation should help to protect many of the island’s terrestrial habitats from hrther deliberate 
destruction by man but the continued survival of many plant species within these protected habitats remains 
doubtfbl. There are a number of reasons for this, but one which is applicable to more species than any other 
is the massive and increasing competition from introduced invasive plant species. More than 450 alien plant 
species have already become naturalized on Mauritius and two of these in particular, Chinese guava and 
privet, form thickets so dense that indigenous plants cannot regenerate. Ferns appear to be particularly 
vulnerable; almost one-fifth and of the 250 taxa that have been recorded from Mauritius have not been seen 
in recent years. Despite this, there are still many interesting taxa among those that survive and at least 17 are 
endemic. In 1995, the Royal Botanic Garden Edinburgh (RBGE), in collaboration with the National Parks 
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and Conservation Service in Mauritius, launched a joint project to help improve the chances for survival of 
these and other endangered fern species. In addition to field surveys and taxonomic investigations, a large 
fern propagation unit was built near the Botanical Garden in Curepipe and scientific and horticultural staff 
from RBGE provided advice and training to local biologists on all issues relating to the design and 
implementation of a long-term pteridophyte conservation programme. The initial phase of this programme 
was funded by the UK Government through its Darwin Initiative for the Survival of Species Scheme. 
Darwin Initiative hnding and RBGE’s managerial responsibility for this programme ceased in 1998 but, 
three years on, ferns continue to feature prominently. 

A CONSERVATION ASSESSMENT OF THE PTERIDOPHYTE n O R A  OF THE PITCAIRN 
ISLANDS, SOUTH CENRTRAL PACIFIC OCEAN 
N. Kingston and S. Waldron 
Trinity College Botanic Gardens, Patmerston Park, Dartry, Dubin 6, Ireland 
E-mail: nkingston@tcd.ie 

The pteridophyte flora of the Pitcairn Islands consists of 32 species, of which two are endemic. Extensive 
field surveys of the four islands in the group, camed out in 1991, 1992 & 1997, have allowed informed 
conservation assessments to be made of the flora. For Pitcairn Island itself, the distribution of pteridophytes 
has been mapped in detail. IUCN red data categories, which have been applied to the pteridophyte flora, 
show the flora to consist of 14 threatened taxa (including the two endemic species), 17 low risk taxa, and one 
taxon for which data is deficient to allow assessment. This paper discusses the taxa found on the island and 
the conservation measures necessary to ensure their continued survival. 

THE CONSERVATION OF EZAPHOCLOSSUM ON ST HELENA 
A. Eastwood’, J. Voge12, M. Gibby’ and Q. Cronk’ 
‘Royal Botanic Garden EJinburgh, 20A Inverlieth Row, Eilinhiirgh EH3 513, UK 
Conservation Biology Iaboratory, Department of B o t q ,  NHM UK Biodiversity Proyamme, The Natural 

History Museum, Cromwell R d ,  hndon, S W7 5BD, IJK 
2 

The indigenous flora of St Helena is the most threatened in the world, with 41% classified as threatened 
according to the 1997 WCN Red List of Threatened Plants (Walter and Gillet, 1998). The main threats to the 
flora, as with many oceanic islands, are; degraded and fragmented habitats, small and isolated populations, 
and competition with invasive exotic species. With limited resources available for conservation on St Helena 
it is essential that species, populations and individuals are targeted effectively based on an understanding of 
evolutionary relationships, population genetics, and ecology. In this study we have selected 4 fern taxa as a 
model group to investigate species relationships and population genetics. This has enabled us to infer 
evolutionary processes in this group of ferns and to make recommendations for conservation to the 
Agriculture and Natural Resources Department on St Helena. 
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Posters 
(In alphabetical order of first author) 

IDENTIFICATION AND DISTRIBUTION OF THE ENDANGERED FERN BLECHNUM 
CORRALENSE ESPINOSA 
S. Aguiar’, J. Amigo’, S .  Pajaron’, E. Pangua’, L.G. Quintanilia’ & C. Ramirez3 

15782 Saritiago de Composiela, Spain 

Spain 

E-mail: soniaaguiar@usa.net 

Departamento de Rioloxia Vexetal, Facultad de Farmacia, Universidad de Santiago de Compostela, E- 

Departamento de Biologia Vegetal I, Facultad de Biologia, Universidad Complutense, E-28040 Madrid, 

Instittito de Botanica, Universiad Austral de Chile, Casilla 567, Valdivia, Chile 

’ 

3 

Fourteen species in the genus Blechmim (Blechnaceae) have been reported fiom the Chilean flora. The south 
of the country and Juan Fernandez Islands are particularly rich in endemics. B. corralense, known only from 
the Los Lagos Region, has been considered as endangered according to IUCN categories. From studies in 
the field and herbarium we conclude that it also occurs in La Araucania and Aysen regions, and Argentina. 
Reports from Mocha Island (Bio-Bio Region) are probably erroneous. It is found usually near streams in 
forest or in shaded damp areas, from sea level up to 1300 m altitude. The variability of the characters 
traditionally used for separating B. corralense from its relatives is great. Leaftexture and indument, shape of 
the scales on the petiolar bases and spore size and color allow reliable identification. 

COMPLEX STUDY OF PROTECTED FERNS OF ESTONIA TO DEFEND NATURAL 
POPULATIONS 
R. Aguraiuja 
Tallinn Botanic Garden, Kloostrimetsa tee 52, Tallinn, I I 9  13, Estonia 
E-mail: ruth@tba.ee 

The indigenous flora of Estonia includes 22 species of ferns. Of these 10 belong to Red Data Book of 
Estonia (1998) and 7 species (Aspleniiim rufa-muraria L., A septentrionale (L.) Hoffm., A. trichomanes L. 
ssp. quadrivalens D. E. Meyer, Cystopteris sudetica A. Br. et Milde, Gymnocarpitrm robertimim (Hoffm.) 
Newm., Po&stichum Ionchitis (L.) Roth, Wosdsia ilvensis (L.) R. Br.) are protected according to their rarity 
and endangered status. The protected species and red-listed Blechnum spicanr (L.) Roth were studied by the 
revision of distribution, gathering life history data and monitoring wild populations in 13 locations. Duration 
of the gemination and different life cycle stages were determined. Data were gathered on population 
structure and dynamics. W. ilvensis has become extinct in two last known localities. Critically endangered P. 
lonchitis has currently been found in 2 locations, with 5 individuals altogether. The only isolated population 
of A. septentrionale is in stable state at present. The only population of C. slrdetica, growing in patchy 
patterns in cliff forest, exhibits the tendency to expand. A .  ruta-mirraria, A. trichomanes ssp. quadrivalens, 
G. rohertiatiirm have restricted distribution on limestone areas and are endangered mainly by the destruction 
of natural habitats through human activities. 

SOIL SPORE BANK OF PHYZLITISSAGITTATA (DC.) GUINEA & HEYWOOD. 
D. Ballesteros, A.M. Ibars and E. Estrelles 
Jardi Botanic, Universitat de Valhcia. Qiiart. 80. 46008 Valencia. Suai,i 
E-mail: Ana.Ibars@uv.es 

Phyllitis sagittata has not been found in recent visits to localities in Valencia. It is considered that the scarce 
Valencian populations have very possibly disappeared as a consequence of human pressure and the 
alteration of their habitat. The viability of the spores present in the soil spore bank was studied to try to 
recuperate our lost population and so that we might reintroduce individuals from the nearest living sources. 
We have cultivated different samples from Benidoleig, the only well identified Valencian localities, and 
some fiom the Balearic Islands and Malaga, the nearest extant populations. Different soil samples were 
taken fiom the localities where this fern survives or has been cited. These samples were cultivated in sealed 
Petri dishes. Numerous gametophytes developed rapidly and after fertilisation, vigorous sporophytes were 
grown and have been conserved in the Valencia Botanical Garden. This work is the first step for fiture 
research on the Spanish populations of Phyllifis sagittata. The results give us a good approach to study the 
possibility of recovering the lost populations of this taxon. 
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THE DISTRJBUTION OF THREATENED ENDEMIC PTERIDOPHYTES IN THE PHILTPPmS 
J .  F. Barcelona’ and T. Hollowel’ 
Philippine National Herbarium (PNH), Manila, Philippines 
E-mai I : barcelj@hotmail.com ’ U. S. National Herbarium (Uq, Washington. IIC, (JSA 

1 

)r 95 species) are known only from types, i.e. &om s 
:ted fiom Luzon (44 species) and Mindanao (25 sper 
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The Philippines is home to 1,100+ species of pteridophytes in 142 genera and 39 families (my classification 
system). These data reveal that 10% of the total described species in the world today are concentrated in an 
area only approximately 0.06 % of the earth’s land. Of these, 290 species (48%) are found only in the 
Philippines and nowhere else in the world. A significant percentage of the country’s endemic pteridophytes 
(32.75% c 
were collec 
represents I .D 70 or mat or me woria s, roresI cover nas Deen diminishing in an alarming rate. Current 
estimates place the remaining original forest cover in the Philippines to be only less than 10%. Large scale 
commercial logging, slash and bum agriculture, and indiscriminate urbanization have been the major threats 
to the integrity of the country’s biodiversity, particularly the pteridophytes. In addition to intensive field 
studies of this plant group, rallying for awareness to our environmental problems through outreach 
educational programs, and possibly, in situ conservation, seem to be the only remaining option to save these 
plants fiom extinction. 

ingle collections, 73% (69 species) of which 
cies) alone. In a country where the population 

PTERIDOPHYTES OF THE STATE OF PERNAMBUCO, BRAZIL: RARE AND ENDANGERED 
SPECIES 
I .  C. L. Barros’ and P. G. Windisch2 

E-mail : ival eao@tmenet. com. br ’ Universidade do Vale do Rio dos Sinos, Lab. Taonomia Vegetal, 93022-000 S o  Leopoldo - RS, Brazil 

Universidade Federal de Pernambitco, Depto. de Botcinica CCB, 50670-901 Recife - PE, Brazil 

togeographic zones, where 302 species are current13 
i was collected in the remnants of the Atlantic Fores 
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The State of Pernambuco in northeastern Brazil. with ca. 98938 km2, presents a highly diversified flora in its 
12 PhY r known to occur. A considerable number of these 
specie: t, which extended along the coast fiom South to 
Northeaar U I U I I ,  3ulllcL1111c3 a3 ai1 G A L I C I I I C I ~  I I Q I I U W  UCIL 111 the northern portions. Its destruction started with 
the exploitation of Brazil-wood, and was intensified enormously in the first agricultural cycles, with the use 
of the land for sugarcane plantations. Some very small remnants can be found, indicating that the past 
pteridoflora of the State was probably much richer than can be evaluated from the existing herbarium 
collections. Using the 36’ 15’ W meridian line as a reference, one can observe that 218 species grow only in 
the eastern half, 15 species only in the western, while 69 are common to both. The species in common occur 
only in small humid mountaintop forests (known as “matas serranas” or “breios de altitude”) which can be 
considered as highly endangered habitats. I( 

that 97 of them are known only from very SI 
that State. Many of these localities have bee 
Data on the known pteridophyte richness of lllc UtIlc1cIIL pllyLugeugaaprllc; Lunes are presented together with 
information on the threatened and endangered species. 
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PROTECTED AREAS AND THE FERN FLORA OF SULAWESI, INDONESIA 
J.  M. Camus 
Department ofBotany, The Natural History Miiseirm, Cromweli Road, London SW7 5RD, UK 
E-mail: j.camus@nhm.ac.uk 

Sulawesi is the fourth largest island of Indonesia and lies across the equator between Borneo and the 
Moluccas. Six percent of the land area is protected by 18 (plus three proposed) NatureMldlife Reserves and 
six National Parks. Nineteen of these 24 protected areas were established for the conservation of birds or 
aquatic life. Indeed, in general more attention has been paid to the fauna, e.g. birds, mammals and coral 
reefs, than to the flora. Sulawesi has c.500 species of pteridophytes whose main habitats are amongst those 
found in the protected areas although not evenly distributed through them. However, the four main collecting 
trips by pteridologists during the C20th concentrated on montane areas so more information is needed for the 
lowland areas which are more vulnerable to human activity. 

mailto:barcelj@hotmail.com
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MRSILEA QUADRIFOLIA L. TN THE NATURAL PARK OF THE DELTA DEL EBRO 
(TARRAGONA, SPAIN). RECUPERATION AND CONSERVATION 
E. Estrelles and A.M. Ibars 
Jardin Botanico, Universitat de Valhcia. @tart, 80. 46008 Valencia. S’miri 
E-mail: Elena.Estrelles@uv.es 

Mursilea padri$o/iu L. in the Delta del Ebro is restricted to rice fields. Changes in the methods of rice 
cultivation and the use of weed-killers (herbicides) are the main cause of the extinction of this species. After 
the disappearance ofM. qiiadrifoliu from the Delta of the Ebro at the end of the 1970s, we developed a 
number of programmes for its recovery. The first step was to obtain material appropriate for reintroduction 
to this area. We resorted to the soil spore bank. The search for sporocarps in those areas where M. 
quadrvoiia had been seen most recently was successful. Using these sporocarps, we initiated germination 
and grew the sporophytes in the Botanical Garden of Valencia University. The adult plants were 
acclimatised in the ecological demonstration gardens at the Visitor Centre of the Natural Park. 

of “La Tancada”. Recently some plants of this specie have been introduced in some old rice fields, which 
were restored for use as horse pastures in the Island of Buda. 

Plant introduction was made in three recovered parcels of old rice fields, located SW of the lagoon 

A COMPARISON OF PTERLDOPHYTIC DIVERSITY OF VARIOUS RAINFORESTS IN 
MALAYSIA USING QUADRAT SAMPLING METFIOD 
Y Farida and B C Tan 
Cmtogamic Lahorato y, Department of Biological Sciences, National [Jniversiy of Singapore, 10 Kent 
Ridge Crescent, Singapore I19260 
Email : scip9236@nus.edu.sg 

A study on the diversity of ferns and fern allies was carried out in various rainforests at different elevations 
and places in Malaysia (Malaya Peninsula and Sarawak) using quadrats of different sizes. The objectives 
are: 1) to compare the biodiversity of fern and fern allies in various rainforests at different elevations, and 2) 
to assess the effectiveness of quadrat sizes in capturing the species richness of rain forests in Malaysia. 

The results show that the fern diversity is low per unit area when compared to the diversity pattern 
at high elevations where there are more number of taxa per unit area. As such, there is a need to conduct 
more quadrat samplings in the lowland rain forest than in montane forest if only to capture the total 
biodiversity in the lowland rain forests. 

TRADE AND CONSERVATION OF TREE FERNS 
D. Hams 
IUCN SSC WiIdhfe Trade Programme, 219c Himtingdon Road, Cambridge, CB3 ODL 
E-mail : alison.rosser@ssc-uk.org 

Significant trade in tree fern products takes place for horticultural, medicinal and ornamental purposes but is 
primarily in a limited number of species. All species of Dicksoniaceae and Cyantheaceae were originally 
listed in Appendix 11 of the Convention on InteniationaI Trade in Endangered Species of Wild Farina and 
I;k,ra (CITL;S), which provides for regulation of international trade. However, by 2000, the practice of well 
regulated, apparently sustainable harvest, prompted a proposal for the de-listing of the majority of species. 
Monitoring trade impacts on certain species is still important, but constrained by the difficulties of 
identifying products to the species level. There is a need for research into methods of identification and for 
projects to develop and implement sustainable harvest plans for some heavily harvested species. Priorities 
include species from Indonesia and Guatemala, Dicksonia untarctica in Tasmania and various island 
endemics. Harvest from the wild continues, often in areas being deforested, but artificial propagation, 
retention of understorey islands in logging coupes, and annual quotas are very successhl. Whilst there are 
problems associated with reliance on artificial propagation such as the possibility of disease introduction and 
loss of genetic diversity, more of an emphasis on the industry in cultivated specimens could greatly alleviate 
the threat to wild populations. 

mailto:alison.rosser@ssc-uk.org


A NEW AND EFFECTIVE CYTOKL” FOR TISSUE CULTURE OF FERNS. 
S. Hegde and L.D’Souza 
Laborafov of Applied Biolom, S. AIoysilrs College, Mangalore 5 75 003, India 
E-mai I : labens@bgl. vsnl. net. in 

Plant tissue culture has made amazing progress fiom the laboratory to the field. This is mainly because of its 
commercial application where in it is used to produce large number of plants of uniform quality all round the 
year. The early work of Morel (1960) on orchids and the development of Murashige and Skoog medium 
(1962) has stimulated the development and widespread use of tissue culture as a means of micropropagating 
plants of horticultural significance. However, the technique has not been widely successhl when applied to 
pteridophytes as compared to its success in gymnosperms and angiosperms. 

Plant growth regulators are an essential and important components of the tissue culture technique. 
Among the cytokinins and auxins conventionally used in other plants only a few are observed to induce 
invifro response in ferns. The cytokinin 2 iP [6-(y,y, dimethylally lamino) purinelwas found to encourage 
somatic embryos in Drynuria quercijolia, Acrostichum aureum and Cyathea nilgirensis. This finding would 
help pteridologists interested in large scale micropropagation of ferns for conservation or commercial 
purposes. 

AN EFFICIENT PROTOCOL FOR EXTRACTION AND PCR AMPLIFICATION OF DNA FROM 
TREE FERNS USING HERBARIUM SAMPLES. 
S. Hegde and L.D’Souza, 
Laboratory of Applied Biology, SI. Aloysitts College, Mangalore 5 75 003, India 
E-mail : labens@bgl. vsnl.net . in 

India has a rare and rich variety of ferns with a high rate of biodiversity. In comparison to the USA though 
only 1/3 in size, India possesses more than double the number of fern species (Kaur, 1991). Tree ferns are 
the rarest, most fascinating species of ferns, acclaimed worldwide for their gigantic foliage and antiquity. 
India has only 12 species of these tree ferns of which three are endemic to our country. Western Ghats, 
which is considered as one of the world’s hot spots of biodiversity has three species of the tree fern Cyathea 
crinata, Cyarhea prga7tfea and Cyafhea riilgirensis (Manickam, 1995). Among the species endemic to 
Western Ghats, Cyafhea nilgirensis is reported to be common, while Cyathea gigantea is rare and Cyathea 
crinafa endangered. While studying biodiversity of a region it is important to study the habitat diversity, 
species diversity and genetic diversity. The molecular characterization of Cyathea gganfea and Cyarhea 
nilgirensis was undertaken using RAPD technique as a stepping stone for studying the genetic diversity of 
these ferns in the region. Plant material from different location of the Western ghats were collected and 
brouRht to the lab as herbarium samples. DNA was extracted fiom these dried samdes using a 
cet hod. The protocol of 
ex1 zomming severe 
co1 

was used. The basic procedure of PCR amplification was carried out as outlined by Williams et al., (1990) 
using random primers. Out of the 80 different primers tested 16 primers showed successful amplification for 
both the species tested. 

from herbaria samples of tree ferns. This method would be advantageous when samples have to be 
transported long distances from the forests to the laboratory because sample collection is simpler when 
compared to the laborious transportation of cryocans filled with liquid nitrogen. 

The study has been successhl in working out a protocol for DNA isolation and PCR amplification 

TKE USE OF ECOLOGICAL PROFILES TN SETTING TARGETS FOR PLANT 
CONSERVATION 
R. V. Landsdown’ and T.J. Pankhurst’ 
Floral Cof rage. Upper Spring Road. Strot4dr Glos GL5 I TF. UK 

2J1 737e A ventre, Leighton Bromswold. Hirntingdon, Cambridgeshire, UK 
E-mai 1 : rland sdown@ardeol . a. demon. co . u k 

1 

The term ‘ecological profiling’ is introduced to describe the process of reviewing data to develop an 
informed strategy for conservation and meaningful targets for monitoring. The process is based on synthesis 
of all available information from the literature, contact with other botanists and ecologists and field survey. 
The first stage is to initiate a comprehensive literature review and initiate contact with botanists throughout 
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data are compiled to provide a comprehensive review of the ecological requirements and conservation needs 
of the species. This review then provides a basis for setting monitoring targets against which to assess the 
viability of populations and to identify auuropriate response to unfavourable conservation status of a 
population, meti 

To-datc been prepared for ephemoral aquatic species Ranunculus 
t r ip f i tus  in Wales mu iil t: wing preparea for flowering plant species Luronium natans, Senecio paludosrrs 
and Alisma gramineum. The method has led to revision of the range of R.tripartitus, revision of search 
criteria, discovery of new populations, development of practical management guidelines and preparation of a 
detailed monitoring protocol both for individual sites and for various scales of population. 

Application of the process to pteridophytes of similar wet habitats (Pilularia globulifera, P. mimita, 
Marsilea badiae, M. qtiadrifolia. M. strigosa, and Isoetes of the velata complex is being considered to aid 
conservation of these species in western Europe. 

THE ONLY MIDDLE-EAST ISOETES MAY BE EXTINCT 
L. J. Musselman 
Botarry Department, Aleppo University, Post OIfficeBox 12252, Aleppo. Syria 
Permanent address: Mary Payne Hogan Professor of Botany, Old Dominion University, Norfolk, Virginia 

E-mail: Imusselm@odu.edu 
23529-0266 USA 
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There is only one documented population of Isoetes in the Middle East, in the region of Jebel AI-Arab 
(historically known as Jebel D w e  or Jebel Hauran) in southeastern Syria, an area undergoing massive 
destruction for commercial apple production. This has been determined as Isoetes olympica A Braun, 
known only fiom the type locality, Jebel AI-Arab, and one other collection From Turkey in 1969. Mouterde 
reported two populations and one voucher ofl. olympica in his Flore de Djebel Druze 1953 and distributed 
some duplicates. No hither collections are known. I relocated a population in an intermittent wetland at an 
elevation of 1300 m near the village of Saleh in 1998. During the severe drought of 1999 no plants were 
foun 
inter 
appeaalbG wlLl l  uu to 3 cm. submerged ulants having longer leaves. Small black scales were present 
at the margin of tl se of the rarity of 
the plant, only a f quillworts, the 
plants fiom Jebel m-ruau 1IavG YIVVGII  I c i i a u w i  Y LU buILulG. riaiita iaviuiy JG11bJUG wllblI danted in Soil. 
7 tudies 
2 )n is 
I 1 

md an estimated one hundred plants at the margin of a dried depression, an 
aining after channelization of a winter stream. Plants were unremarkable in 

I .  I -  

he corm. Megaspores were just beginning to mature in early May. Becaui 
ew leaves were available for molecular study, not yet done. Unlike most 
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When grown as a submergent, growth is sluggish and the plants appear unhealthy. Growtkchamber s 
ire underway at Aleppo University. In a country where water is endangered and natural area protectic 
iascent, the future of this taxon is bleak despite its regional significance. In this case, plant rescue an( 

ASPLENZUMMJORlCUMLlTARD ON THE SPANISH MAINLAND: VANISHING OR 
EXTENDING? 
S. Pajaron, C. Prada, E. Pangua and A. Herrero 
Dpto. Biologia Vegetal I, Facultad de Biologih, UCM, 28040 Madrid Spain 
E-mail: spajbot@eucmax.sim.ucm.es 

The presence ofAsp~enilim majoriaim in the East of the Iberian Peninsula has been discussed over a long 
period. Some identification problems were due to the variability of morphological characters, and also 
cytological studies have resulted in some doubtful conclusions. Isozyme electrophoresis was used to assess 
the presence of this species in the mainland. As Asplenium majoricum is an allotetraploid, the study of some 
Balearic (Isle of Mallorca) populations of the tetraploid, and populations of its parents (A.fonfanum and A.  
yetrarchae subsp. bivalens) yield the existence of several species-specific isozymic markers. A survey was 
conducted along the coastal mountains of Valencia, Castellon and AIicante provinces. Plants for 
electrophoretic study were collected especially in those places where both parents were growing together, 
and in the localities where A.  majoricrim had been recorded by different authors. The cytology of the plants 
was also studied. The presence of A .  majoricum, was confirmed (by cytological and electrophoretic data) in 
one locality only. The diploid hybrid A. x prutomquriicrrm was found in some localities where both diploid 
parents were growing mixed in the same rock crevices. After these results we can conclude that, Asplenium 
majoricum is extremely rare in the mainland, but for the moment we can not state whether it was more 
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extended before and is disappearing, or on the contrary, it is being sporadically formed !tom Aspleniirm x 
protomajorictcm fertilized gametophytes 

CONSERVATION STATUS OF THE FERNS OF VERACRUZ, MEXICO 
M. Palacios-Rios 
Insfitiito de Ecologia, A. C., km 2.5 carrefera antigtia a Cmfepec, Aparfado Posfal63, Xalapa 91000. - 

Veracniz, Mdxico 
E-mail: monica@ecologia.edu.mx 

Based on the IUCN (1983, modified by the author), here I present the number of pteridophyte species for 
Veracruz under each conservation category. The conservation of pteridophytes in the state of Veracruz is 
mainly affected by the loss of natural habitats to agriculture or cattle raising, another important factor is the 
non-regulated collection of specimens in natural habitats by tradesmen and students. However, some 
endemic fern species for Veracruz are not necessarily threatened. Suggestions for their Conservation: 
Evaluation and documentation (data banks); Coordination among institutions; Emphasize the preservation of 
protected natural areas; Activities in Botanical Gardens (Education; Propagate and reproduce threatened 
species; Research); Control specimen collection by students; Control looting by tradesmen, and Ecoturism. 
The main worry, nonetheless, is not if species will eventually disappear, but the speed at which these 
extinctions are taking place. I appreciate the support of Conacyt (1360-N9206/4102P-N9607/35123-V) and 
Conabio (W041). 

THE TREE FERNS OF MEXICO: THEIR USE AND CONSERVATION STATUS 
M. Palacios-Rios 
Insfiiuto de Ecologia, A. C., km 2.5 carrefera antigrra a Coatepec, Aparfado Postal 63, Xalapa 91000, 
Veracniz, MPxico. 
E-mail: monica@ecologia.edu.mx 

The "maquique", "maquiqui", "malque", "malquiqui", "parasita", "pesma", "timber", "raiz de helecho" or 
"xaxim" is the material constituted of adventitious roots, which surrounds and protects the trunk of some tree 
ferns. As a consequence of its use and commerce as substrate for growing epiphytes (mainly orchids) and as 
building material, coupled with the destruction of their natural habitat, most of the Mexican species are 
endangered. The problem of the commerce and use of "maquique" is not exclusive of Mexico, it is even 
worse in countries of tropical America and the South Pacific, mainly due to habitat destruction, collection 
and commerce of "maquique" for domestic trading and for export to first world countries. Several tree fern 
species in Mexico have been reported as a source of "maquique": Alsophilafirma (Baker) Conant, C'afhea 
fulva (Martens & Galeotti) Ftk, Dicksonia sellowiana Hook., and Sphaeropteris horrida (Liebm.) Tryon. 
Here I discuss the use of alternative materials. I appreciate the support of Conacyt (1360-N9206 / 4102P- 
N9607 / 35 123-V) and Conabio ("041). 

THE ENDANGERED PTERIDOPHYTES OF MEXICO 
M. Palacios-Rios and K. Mehltreter 
Instititto de Ecologia. A. C., km 2.5 carretera antipa a Coatepec, Apartado Postal 63, Xalapa 9 1000, 
Veracruz. Mexico 
E-mail: monica@ecologia.edu.mx klaus@ecologia.edu. mx 

Thirty of the 1,050-1,100 Mexican species of Pteridophytes are currently protected and listed in the PROY- 
NOM-059-ECOL-2000 (Mexican norm). These species are distributed in the Aspleniaceae (3). Cyatheaceae 
(1 7). Dicksoniaceae (4). Isoi2taceae (l), Lycopodiaceae (l), Marattiaceae (2). Nephrolepidaceae ( I ) ,  
Polypodiaceae (2), Psilotaceae (I) ,  Schizaeaceae (I),  and Selaginellaceae (1). Sixteen of the latter are 
subject to special protection (Pr), eight are considered threatened (A), and six are considered endangered (P). 
In order to reconsider their conservation status, we accomplished a thorough taxonomic revision, prepared 
historical and current distribution maps, and an ecological-biogeographical analysis. At least in one of the 
cases the names were synonymous, and thus, only one species (Alsophilajirma, sin. Cyathea mexicana). 
Furthermore, we were able to detect two groups of species, those (i) well collected and studied, like the 
Cyatheaceae, which are also widely distributed and threatened due to use of their parts or habitat destruction; 
and (ii) species that are badly documented (Isoetes holanderi), or hardly collected (Schizaeu elegans), or 
have not been cited in recent years. 

mailto:klaus@ecologia.edu
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TJTE NATURAL HISTORY MUSEUM’S BOTANICAL COLLECTIONS - A CONSERVATION 
RESOURCE: THE RARE AND ENDANGERED BRITISH PLANTS DATABASE PROJECT 
A. M. Paul 
Department of Botany, The Natural Histov Museum, Gromwell Road, London SW7 5BD, UK 
E-mail: A.Paul@nhm.ac.uk 

The Natural History Museum’s botanical collections number cS% million. To improve access to these 
specimens there is a drive to database them. However, prioritisation is essential in such a long-term project. 
The Rare & Endangered British Plants Database Project is one of these priorities. It will provide information 
on past and present distributions of endangered plants and supports the UK Biodiversity Action Plan by 
collating “accurate and accessible data” on the biodiversity contained in the “M Herbarium (BM). Taxa of 
flowering plants, pteridophytes, bryophytes, lichens, charophytes and marine algae from Britain and Ireland 
that are given in Red Data Books or BAP lists, or which are considered Nationally Scarce, are being 
included. By eventually publishing a printed catalogue and making data available on the NHM web site we 
aim to publicise the wealth of information that exists in our herbarium, making it available to a wider 
audience and encouraging use of the collections themselves. 

FERN DIVERSITY IN THE MBARACAYO FOREST, PARAGUAY 
M. Pefia-Chocarro’, B. Jimenez’, G. Marin’ and S. Knapp’ 
lleparfment of Bo fmy, The Natural Hisfoty Mrtseirm. (hmwell  R(xlJ. hidoti S W7 5UD. UK 

2Fundacion Moises Rerfoni para la Conservacibi de la Natiiraleza, Casilla 71-1. Amncibn, Paraarqv 
E-mai 1 : m. pena@nhm.ac.uk 
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The Atlantic Forest is one of the most biodiverse yet most threatened ecosystems in the world, being a centre 
of biological endemism for many taxa. Once covering a wide cxtcnt of Brazil, Paraguay and Argentina, today 
only 5-8% of this forest remains. It has been designated as one of the highest priority habitats for 
conservation on a global scale (Davis el a/., 1997). 

original Atlantic forest cover, all in the eastern part of the country, of which only 6% is effectively protected. 
The Mbaracayli Forest Nature Reserve (Reserva Natural del Bosque Mbaracayli), situated in the department 
of Canindeyli, holds more than half of the country’s protected Atlantic forests. Between 1995 and 1998, with 
fbnding from the Darwin Initiative for the Survival of Species (UK Government), and in collaboration with 
the Paraguayan NGO Fundacibn Moises Bertoni, a targeted inventory of plants and insects of the Mbaracayli 
Forest Reserve was made. Our preliminary checklist of the pteridophytes of Mbaracayu recorded 1 15 taxa in 
22 families and 46 genera. Fifteen species in the list were new published records for Paraguay. A Spanish- 
language field guide to the Reserve’s pteridophytes, Helechos de Mharacayti, was published and is 
distributed through the NHM and the FMB. The high species richness of the Reserve has been attributed to 
the diversity of vegetation and soil types, creating a wide array of microhabitats. High diversity is also due to 
the location of the Reserve in an area of transition between the tropics and subtropics. The Reserve harbours 
several endemic subtropical genera and some tropical and cerrado species at the southern edges oftheir 
distributions. 

Paraguay, with one of the highest rates of deforestation in Latin America, retains just 17% of its 
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EFFECT OF STORAGE METHOD ON SPORE GERMINATION IN FIVE THREATENED FERNS 
L.G. Quintanilla’*z, E. Pangua’, S. Pajaron’ and J.  Amigo2 
‘Dpto. Biologia Vegetal I, Facirltad de Biologia, Wh4. 28040 Madrid, Sp i t )  ’ Dpfo. Biologia Vegetal Facultad de J‘arrnacia. USC, I5 706 Salttiago de Compos!ela Spain 
E-mail : spaj bot@eucmax.sim.ucm.es 
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Spore germination of five threatened ferns (Culcita macrocarm. Drvmteris aemrrla. D. corleyi, D. 
pranchica and Woodwardia radicans) was determined i ass vials (dry 
technique) or sown on agar (wet technique) at 20°C. 5°C que and 
temperature affected sienificantlv germination Dercentakr;. IZ;~UCLI~I IV QILGI XA ~ l l u I l l l l J  Jluraxd. There was 
also significant ii 
after wet storage 1 

in D. pimichica. 
and -2O”C, and a 
spore storage at I 
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nteraction between both factor;. In general, the higGest germination percentage was found 
at 20°C or 5°C. However, wet storage at -20°C killed the spores, with only low germhatior 
With regard to the dry technique, the highest germination was obtained after storage at 5°C 

111 the spores of C. macrocarpa died at 20°C. These results provide support to the view that 
high moisture contents is an effective procedure for the long-term ex situ conservation. 
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ECOLOGICAL CHARACTERIZATION AND ENVIRONMENTAL THREATS FOR CULCITA 
MACROCARPA C. PRESL IN CALICIA (NW SPAIN) 
M.A. Rodriguez’, M.I. Romero’, J. Amigo’, L.G. Quintanilla4 and R. DiuZ 
Departamento de Prodiiccion Vexetal, E.P.S., Universidad de Santiago de Compostela, E-2 7002 Ltigo, 

Spin.  
’Departamento de Bioloxia Vexetal, E. P.S., Universidad de Satitiaxo de Compostela, E-2 7002 Liigo, Spain 
.‘Departaniento de Hioloxia Vexetal, Factitfad de Farmacia, (lriiversidad de Santiago de Composrela, E- 
15782 Sa)itiago de Compostela, Spain 
Departamem de Biologia Vegetal I, Uttiversidad Complirtense, 1.1-28040 Madrid, Spain 4 

The macaronesian relict Culcita macrocarpa is located in the European continent in populations restricted to 
woody refugia, due mainly to the availability of moisture in those places, especially near to the coast. It is 
scattered widely in a discontinuous way along the Atlantic coast from Cadiz (South of Spain) to the Basque 
country. 

known and are distributed by at least 5 different river basins. These Galician populations represent the 
absolute northern boundary of the world distribution of this species and some of them can be probably 
regarded as the largest population on the Iberian Peninsula. 

their ecological characteristics (lithology, topographic aspects, bioclimatology and phytocoenosis). In 
addition, the detailed distribution is shown in 1 x 1 km UTM grid squares, some of which are reported for 
the first time. We also discuss the present and potential environmental risks that now threaten the existence 
of these populations. 

Despite its existence in Galicia not being recognized until 1965, more than I O  locations are now 

Based on the qualitative and quantitative interest in these populations, we present a synthesis of 

CONSERVING A TROPICAL FERN IN EUROPE 
F. J. Rumsey’, J. C. Vogel’, S. J. Russell’, J. A. Barrett’ and M. Gibby.’ 

London, S W7 SBD, UK. 
2 Department of Genetics, University of Cambridge, Downing Street, Cambridge CB2 3EH, UK 

E-mail: fjr@nhm.ac.uk 

The Grammitidaceae are a predominantly tropical family of small, usually epiphytic ferns. Two species are 
recorded in Macaronesia: Grammilis ebenina, found elsewhere in St. Helena, but in Macaronesia known 
only as a single Azorean individual, perhaps also present early last century in the Canaries. The other, 
Ceradenia jmgermannioides, a rare species of cloud forest in Central America and the Caribbean islands, 
detected, again as a single plant on the Azores, in 1972. A second locality for Ceraderiia was discovered by 
Hansen in the 1980’s and he suggested it may prove to be “not uncommon”. Both provisionally had to be 
considered among the most critically endangered taxa in the Macaronesian flora. A survey of these taxa was 
therefore made in 1996 to establish their true extent and abundance, to clarify their ecology, and population 
biology to gain an insight into their conservation status and requirements. Ceradenia has now been found in 
four localities on Pic0 Island. The three extant populations, comprising just over 100 individuals, are 
restricted to extremely species rich fiagments of tall mixed-evergreen “Laurisilva” where they almost 
entirely restricted to massive and often moribund Erica azorica, rarely occurring on Jiiniperzis brevijolia, 
Vaccinerim cylindracerim and hphorbia srygiana. G. ebenina was not refound and may be extinct. 
The continued survival of Ceradenia is dependent on the protection of suitable woodland. Areas not already 
protected as reserves should be notified, thereby giving protection to the exceptional range of threatened 
species eg. Eiiphrasia grandirflora, Iluctiica walsoniana, etc. which co-exist. 

Conservation Biology Lubora tory, Department of Notaity, The Natiiral History Museum, Cromwell Road, 

Royal Botanic Gardens Minbtirgh, 20A Inverleith Row, Elinburgh, EH3 514 UK 

mailto:fjr@nhm.ac.uk
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CONSERVING TEiE FEN BUCKLER FERN (DRYOPTERIS CRISTATA) IN THE BRITISH ISLES 
F. J. Rumsey', J. C. Vo el', A. C. Jenny', A. M. Paul', S. J. Russell', K. A. Simpson2, J. A. Barrett3, A. 
Lockton4 and M. Gibby . 

London, SW7 5BD, UK. 

9 
Comervation Biology hboratory, Department ofBota?y, The Natural History Museum, Cromwell Road, 

School of Biological Sciences, University of Birmingham, Birmingham, UK 
Department of Genetics, University of Cambridge, Downiitg Street, Cambridge CB2 3EH, UK 

1 

2 

466 North Street, Shrewsbitry, SYi ZJL, UK ' Royal Botanic Gardens Edinburgh, 20A Inverleith Row, Edinhttrgh, EH3 SLR, U 
E-mail: fjr@nhm.ac.uk 

Diyopteris cristata (L). A.Gray (Fen or Crested buckler-fern) is widely distributed in base-poor fens 
throughout the boreal regions of the northern hemisphere. Within the British Isles D. cristata has, in 
historical times. declined in range more markedly than any other of our native ferns. Much of this decline 
can be traced back to land use changes in the nineteenth century but sites have continued to be lost and the 
range had essentially contracted to the Broads o 

combined with an investigation of the species 61 
been lost, population numbers in sites have genet ally tncreasrm aitu new pupuiariuns nave oeen found. 
Elsewhere only three small populations exist, two in Norfolk. 

Genetically the species supports very low levels of variation within the British Isles but it has an 
inbreeding mating system and therefore has the potential to colonise new sites by a single spore. Suitable 
management is essential for the continuing survival of this fern. The situation reported here would indicate 
that habitat management by the Broads Authority and other concerned land-owners is proving effective. 

y of this 

itions have 
species' distribution and numbers, performed in :s was 

DISTRIBUTION OF DRYOFTEMS CQRTHUSIANA COMPLEX IN ESTONIA: FIRST LOOK 
K. Runk 
Institttte of Botany and E c ~ l o ~ ,  Tartit Universiy, 40 Lai Street. Tartit, Eytonia 
E-mail: kair@ut.ee 

The Dryopteris carthtsiana-complex consists in Estonia of D. exparisa (C.Presl)Fr.-Jk & Jenny, D. 
carthiisiana (Vi1L)H.P. Fuchs and D. dilatata (Hoffm.)A. Gray. On the basis of revised herbarium material a 
first outline of the distribution and habitats of D. carthtsiana-complex species in Estonia was provided. D. 
carthrsiana is common throughout the temtory. D. expansu is distributed in scattered localities while D. 
dilatata is rare in Estonia and reaches the limit of its distribution. The present distribution of D. difatafa in 
Estonia includes 11 inspected populations and 7 localities that need final verification. Two populations in 
Janeda and Varblasesaar are evidence that the total distribution of this species extends more towards the 
north northeast than was formerly believed. 

PTERIDOGEOGRAPHIC ANALYSIS OF GRAN CANARIA AND ITS CONNECTION WITH THE 
REST OF THE ARCHIPELAGO AND MADEIRA 
T. Sanchez Velazques 
C 1 Ltrevas Morenas NO. 41, Elpalmar, Teror, 35530 IMS Palmas, Grari Canaria, Islas Canarias 
E-mai 1 tomas. sanchezvelazquez@ter. corn 

The biogeography of 46 taxa fiom the pteridological flora of Gran Canaria has been examined, and its 
relation to the rest of the Canary archipelago and Madeira analysed. 

After making a pteridological file, research has been done on the following types of analysis: 
floristic richness, species numbedgeme number, m/t (relation between species with monolete and trilete 
spores), index of similarity with nearby regions, ecological analysis, and chorological analysis. Finally, these 
data are applied to the ordering and hierarchical arrangement of OGUs. For this last process, matrices of 
Sokal distances have been elaborated, by using binary registers of absencdpresence of taxa. 

In the Canary archipelago and Madeira we distinguish four chorological units when comparing 
OGUs (islands) among them and suggest this may be a useful basis for a conservation strategy. 

mailto:fjr@nhm.ac.uk
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RARE THREATENED FERNS AND FERN-ALLIES FROM THE CANARY ISLANDS AND 
ACTIONS TO CONSERVE THEM 
T. Sanchez Velasques 
C / Liievas Morenas No. 41 Elpalmar, Teror, 35530 /AS Palmas, Gran Canaria, Islas Canarias 
E-mail: tomas.sanchemelasquez@terra.com 

For this study we have examined all the bibliographic and other records in the herbarium of the Canary 
Islands, of the 51 ferns and fern-allies taxa, with the exception of those that have escaped from gardens to 
the wild. The purpose of this work is to determine the state of conservation of each of the taxa, according to 
the criteria of LOBIN & ORMONDE (1996) for the Conservation of the ferns and fern-allies in the Cape 
Verde Islands, although with slight modifications. 

Our main conclusion is that there are 5 critically-endangered species: Dryopteris aemiila, 
Hymenophylliim tiinbrigense, Cheilanthes tinaei, Ophioglosstim azoriciim and Ophioglosstim polyphyllum. 
Another species (Hymeriophyllitm wilsonii) is extinct. Also the taxon Asplenitim aelhiopiclrm ssp. 
hraithwaitii is probably extinct, From the long period since its last sighting. 
Reference: LOBIN,W.& ORMONDE, J. (1996): Lista Vermelha para os Pteridofitos (Pteridophyta).- 1ti 
LEYENS, T. & LOBIN, W.(Eds.): Primeira Lista Vermelha de Cabo Verde.- Courier Forsch.- 
1nst.Senckenberg 193: 37-42; Frankhrt am Main. 

POPULATION SURVEY AND CONSERVATION OF TUNBRIDGE FILMY FERN 

J.-L. Schwenninger’ and Y. Krippe12 
Department of Geogrqhy, Royal Hotloway, University of London. TW20 OFX; UK ’ Miiske National d ‘Histoire Natiirelle. 25 Rite Miinster, 1,-2160 Liixemhoiirg 

(HYMENOPHYUUM TUNBRIGENSE) IN THE GRAND DUCHY OF LUXEMBOURG 

I 

: it was discovered in 
:roclimatic conditions 
f a  widespread declinc . .  ._.__ _ _ _  .. .-3 .I . . 

surveys of the relict populations of Tunbridge Film: 
embourg and the evolution of their health status bet1 
DW fissures of Jurassic sandstone in the eastern part I 
n& ,.--. .._. I.- - . .__: - . - I  :- .L:- ---.:---.-I G : - I - - J -  :- 

This poster presents the results of two detailed 
(Hymenophylliim tiittbrigense (L) Sm.) in Lux1 
and 2000. The fern is located in deep and nam 
country when the early 14 bc[ILuly. 113  ~ U I V I V ~ I  111 LIIIS  G U I I L I I ~ ~ I I L ~ I  islanu IS due to 
prevailing mi( ), which have been investigated in more detail in recent years. In the late 
1980s, fears o e of the species as a result of increased tourist pressures and rock- 
climbing activiries prompcea me inrroduction of special conservation measures by the Ministry of the 
Environment and the Forestry Commission. 

y-fern 
ween 1988 
of the 

CURRENT CONSERVATION STATUS OF THE ASPLENIUM SPECIES IN BRAZIL, 
L. S. Sylvestre’ and P. G. Windisch2 
I Universidade Federal Rural do Rio de Janeiro, Depto. Botdnica. 23851-970 Seropddica - M, Brazil 
E-mail: lanaaufrrj . br 
Universidau’e do Vale do Rio dos Sinos, /.ah. Tmrotiomia Vegetal. 93022-000 S o  1,eopoldo - Hs. Brazil 2 

A recent revision of the species of the genus Asplenium L. in Brazil indicates that of the ca. 150 Neotropical 
species, 73 taxa (69 species, four varieties) can be found in Brazil. The genus is present in  all the geographic 
regions. However, South and Southeastern Brazil, with one of the continental fern speciation and endemism 
centers, presents 58 taxa of which 19 are endemic to continental Brazil. Two species are From the Trindade 
Island, ca. 1000 km from the coast. Although some regions (especially in the States of Tocantins, Rio 
Grande do Norte and southern part of Para) are underrepresented (or not at all) in  the herbaria, the study was 
based on an extensive data base of ca. 6500 collections (excluding duplicates), ca. 5600 of them from Brazil. 
Applying the lUCN guidelines for evaluating the conservation status of the species within Brazil, a startling 
result was obtained. At least one third of the taxa present conservation problems. Two species are in risk of 
extinction (Aspleriiiim bradeaniim Handro, A.  cariocaniim Brade) and three are probably extinct (A. beckeri 
Brade, A. schwakei Christ and one species so far unknown to science). A discussion of the species and their 
habitats is presented, together with some suggestions as to their conservation. 

mailto:tomas.sanchemelasquez@terra.com
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EXPERIMENTAL TRANSLOCATION OF FFM.) 
NEWMAN IN IRELAND 
S. Waldron', J. Martin', T. Curtis' and D. Lynn' 
Department of Botany, Trinity College, Dtrhlin 1. ireiana 

'National Parks & Wildlye Service, Diichas, 6 Ely Place, Dublin 2, Ireland 
E-mail: swaldren@tcd.ie 

1 

C+nniocmpitrm rohertiantrm has only been recorded from a single native site in Ireland, despite the apparent 
availability of suitable habitat. It occurs on limestone pavement on a low hill in County Mayo, and this site 
has in the past suffered damage due to bulldozing to extract limestone and improve pasture. This activity has 
now ceased, but the small population is seriously threatened. Cuttings were removed in 1995, and frond 
samples taken to provide spores for propagation. Cuttings were propagated at Trinity College Botanic 
Garden, and in October 1996 were translocated to a site in the Burren National Park, Co. Clare. Although the 
introduction site was not within the native range of the species, it had the advantage of being in a protected 
area. A total of 100 plants were introduced into suitable grykes in 10 X 10 m quadrats. Subsequent 
monitoring suggested successful establishment was low, possibly due to summer water deficit in this skeletal 
habitat; however, surviving plants have grown well and are mostly fertile. 

THE USE OF IN VITRO TECHNIQUES FOR THE CONSERVATION OF HYMENOPHYI,IUM 
TUNBRICENSE 
T. Wilkinson 
Micropropagation Unit, Aiton Hmrse, Royal Botanic Gardens, Kew, Richmond, Sirrrey TW9 3AE, UK 
E-mai I : t.wil kinson@rbgkew.org.uk 

The Tunbridge filmy-fern (Hymenophylltcm tirnbrigense (L.) Smith occurs on sandstone rocks in the ancient 
woodland within the Weald, High quality habitat has decreased over the last five decades due to a 
combination of woodland loss, collecting and public pressure. Over this period a decline of 27% in the 
number of sites and 72% in the number of surviving colonies found in the Southeast has been reported 
(Richardson et al., 1995). Ex-sitit work on this rare filmy fern has been instigated to support the declining 
populations and to provide material for hture reintroduction, 

To allow ex-situ support for local recovery programmes, protocols for the in vitro growth, 
multiplication and long-term cryogenic storage of H. ttrnhrigense have been developed. Green spores 
derived from Fronds with mature sporangia were surface sterilised using a 2% sodium hypochlorite solution 
prior to culture on sucrose-free Knop's minimal medium (Knop, 1865) supported by filter paper rafts. 
Germinated spores produced gametophytic thalli, which grew optimally on Vi strength Murashige and Skoog 
(Murashige and Skoog, 1962) medium supplemented with 5gl-I sucrose and solidified with 2.5gl-' Gelrite. 
Techniques for the production and weaning of sporophytes are currently being investigated. This includes 
the use of native sandstone as a growth substrate on which gametophytic growth and subsequent sporophyte 
production can occur in vitro prior to weaning. Long-term storage of encapsulated gametophyte was 
achieved through cryopreservation using sucrose preculture and dehydration prior to cooling in liquid 
nitrogen. 

THREATS TO THE FERN FLORA OF BRAZIL ILLUSTRATED BY THE GENUS DORYOPTERIS 
J.SM (PTERIDACEAE) 
J. C. Yesilyurt 
Departmetif of Bofary, The Natural History Mirsetrm, Cromwell R d ,  London SW7 SBD, UK and 
Plant Science Laboratories, University of Reading, Wiiteknights, Reading, Berkshire, RG6 6AS. UK 
E-mail: j.yesilyurt@nhm.ac.uk 

Brazil has one of the richest floras in the world making it one of the highest ranked country in terms of plant 
biodiversity (GFW, Global Forest Watch). Endemism is very high, particularly in the Atlantic Forest, where 
most of the Doryopteris species grow. This is due to the size, climatic and edaphic diversity and the 
geomorphology of the country. There are few protected areas, currently only 6,1% (269399.5 km2) (U" 
World Conservation Monitoring Centre). 

The accelerated process of the occupation of the land, with the accompanying human activities such 
as mineral extraction, wood, agricultural and irrational deforestation are causing severe adverse impact to the 
environment. As a consequence of habitat loss and fragmentation is that many species have become 
vulnerable and/or facing the possibility of extinction. Literature (Brade, 1935; Tryon, 1962) and herbarium 

mailto:j.yesilyurt@nhm.ac.uk
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labels indicate that they once were more widely distributed. Today, the vast majority of Dotyoperis species 
only occur within protected areas and are very rarely found elsewhere. 

In developing countries, social problems such as poverty and landlessness are associated with loss 
and fragmentation of the ecosystems. Therefore the plan for conservation strategy should reflect this reality 
and able to deal with these issues. Inventories and a better understanding of the natural history of the plants 
are necessary to select key and ecologically important species From habitats that are most threatened. In 
Brazil, 27 species of the genus Doyopieris have been listed. Fifteen are national endemics; ten of which are 
endemic to the southeastern Brazil, the Atlantic Forest. This ecosystem is one of the most critically 
threatened. At present, there is not any appropriate assessment or protection status for most of the Brazilian 
ferns The only reference in literature is the endangered status of Dicksoniu sellowiunu. 

Fund) for supporting this work. 
Acknowledgement i s  made to The Royal Society (International Botanical Congress (Edinburgh) 
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FIELD EXCURSIONS TO CHOBHAM, 
TRURSLEY AND HOLMWOOD COMMONS 
25TH JULY 2001 

threats and 
responses 

BACKGROUND 
Marsh Clubmoss (Lycopodiella inundata) and Pillwort (Pilidaria globid@ra) have 
been identified as a priority species under the UK government's commitment to the 
Biodiversity Convention because of their threatened status in Britain and Europe. 
Both are associated with heathland, which is a habitat that is also a priority for 
conservation. The aim of these visits is to look at conservation action in progress for 
these species. 

All three sites to be visited are ancient commons where communal rights of grazing 
have been established for several centuries. Because of this, they have escaped the 
agricultural improvements that have dominated the surrounding area (and much of 
lowland Britain) and remain as islands of semi-natural habitat. Commons now have a 
certain amount of legal protection and many are now managed for recreation and 
nature conservation. 

However, a particular problem for commons in south-eastem England is that often the 
grazing rights have lapsed into disuse. This has resulted from an increase in the urban 
economy and widespread commuting to London and other towns and a corresponding 
decrease in the farming economy. Such farming that continues is largely based on 
arable crops. Also the numerous vehicles using roads across the commons results in a 
high risk of livestock being killed by road accidents. The result of this has been a 
decrease in open habitats such as heathland and an increase in scrub and woodland. 

Attempts to fence off areas of common to allow grazing have often met with 
considerable resistance due to a belief that public open spaces should not be enclosed 
as well as concerns about dogs running freely with livestock around. About two years 
ago a public inquiry at Chobham Common turned down such an application for 
fencing. On some commons even the clearing of scrub and woodland is contentious. 
As a result other methods such as mowing and mechanical disturbance are needed to 
maintain heathland and open habitats suitable for Marsh Clubmoss and Pillwort. 

The visits will also illustrate the partnership involved in the Biodiversity Action Plan 
process. The "lead partner" for both of these species is Plantlife, a plant conservation 
charity/membership organisation whose role is to identify the priorities for the 
conservation of the species and to eo-ordinate between other organisations. The three 
sites to be visited are managed by a national government conservation agency 



Marsh Clubmoss niche. The latter does not affect the sporophyte phase but seems to 
impede spore germination. At Chobham Common small areas of the peat surface have 
been skimmed with a spade and this has resulted in successfil germination and an 
increase in the number of plants. 

THURSLEY COMMON - MARSH CLUBMOSS 
Warden: Mark Larther, English Nature 

Marsh Clubmoss has been known at Thursley for over a century and seems always to 
have had its stronghold at its present location near the Moat Pond. From time to time 
it has appeared on other parts of the common, usually beside paths, but these seem to 
be much less persistent. Thursley Common was heavily used for training during the 
Second World War and the army has owned the Marsh Clubmoss area until very 
recently. In one part of the colony it seems to follow an old tank track through the 
heath. A notable associate at this site is Brown Beaked Sedge Rhynchosporafusca 
which is also threatened in Britain. 

The vegetation is becoming quite thick in the vicinity of colonies and some strip trials 
are about to be undertaken to work out the best form of mechanical management. 
These will include mowing at different vegetation heights, driving a vehicle over the 
site at intervals and possibly scraping areas of the peat surface. 

HOLMWOOD COMMON - PILLWORT 
Warden: Rob Hewer, National Trust 

Pillwort has occurred at Holmwood Common since the mid-nineteenth century but 
disappeared around 1985 due to re-profiling of part of the edge and to a decline in 
water quality. The latter is thought to be connected to heavy fish stocking for angling 
as well as duck-feeding. In 1999 the pond was temporarily drained down and much of 
the organic mud dredged out. A large number of fish were also removed. There was a 
considerable improvement in water quality and in 2000 the bottom of the pond had 
abundant Pillwort again. The site is now the best population in the South-East. 

Nick Stewart 
July 2001 
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INTERNATIONAL 
ASSOCIATION OF 
PTERIDOLOGISTS (IAP) 

-IAP brings together people 
from all over the world who 
have interests in ferns and 
fern allies. INTERNATIONAL 

ASSOCIATION 
OF 

-1AP provides a 
communication link for 
everyone interested, whatever PTERIDOLOGISTS 
their s p e ci a 1 t y o r ex p e ri e n ce . 

-1AP maintains a directory of 
names and addresses of 
people who have published or 
expressed an interest in ferns. 

-IAP produces The Annual 
Review of Pteridological 
Research (A RPR). 

-1AP supports international 
initiatives relating to the study 
and conservation of ferns and 
fern allies. 
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INTERNATIONAL ASSOCI ATION 0 F PTERl DOLOGISTS 

Membership in the International Association of Pteridologists is open to anyone 
who has an interest in ferns or fern allies. [Please print) 

NAME: 

ADDRESS: 

TELEPHONE: 

FAX: 

E-MAIL: 

DUES: 
For members of the International 
Association of Plant Taxonomists (IAPT) U S $ O  

For non-members of IAPT us $10 
70 receive the most current volume of The Annual Review of Pteridological 
Research, include an additional US $1 5 (US $1 0 for members of the Botanical 
Society of America). 

Please make check or money order (US Dollars or British Pounds) payable to 
the International Association of Pteridologists. Send this form and payment 
to: Dr. Joanne M. Sharpe, Treasurer, International Association of Pteridologists, 
PO Box 499, Edgecomb, Maine, 04556, USA. For additional information, write 
or e-mail joannesharpe@email.com. 

mailto:joannesharpe@email.com
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Science for Plant Conservation -An 
International Conference for Botanic Gardens 

July 8-10,2002 

Trinity College, Dublin, Ireland 

Botanic gardens throughout the world are actively involved in plant 
conservation at the local, regional, and international levels. Recently, Botanic 
Gardens Conservation International (BGCI) published an international agenda 
for botanic gardens which identifies the importance of conservation research at 
botanic gardens. 

The goal of this conference is to bring together conservation scientists from the 
world's botanic gardens and academia to share methods and results (including: 
field, laboratory, horticultural, and analytical) that will advance plant 
conservation measurably. In order to develop best conservation science 
practice, Botanic Gardens need to work closely with other conservation 
scientists from universities, museums and other organisations. We hope that the 
conference will attract a wide range of participants to share their experiences 
and further the development of conservation science. 

Sessions will include: 
Causes of endangerment 
Monitoring the situation 
Population management 
Recovery, reintroduction 
Invasive species 
Demography and population viability analysis 
Conservation genetics 
Restoration ecology 
Seed biology 
Propagation science 
Sustainable utilisation 
Genebanks 
Pathology 
Administration & Funding 
Integrating practical conservation, research and political agenda 

- .  

Oral papers and posters are invited. In addition to the three-day 
conference, pre- and post-canference field mps will be available. 

Please join us for this timely and important conference, as we set 
the research agenda for plant conservation science at botanic 
gardens. 

***** 
Please reply wifh an expression of interest by 

September 28,2001 ***** 

For further information or to express interest contact: 
Mary Foody (mfoody@tcd.ie) or 
Steve Waldren (swaldren@tcd.ie) 

Conservation Conference, Botany Department, Trinity College, 
Dublin 2, Ireland. 

Phone: +353-1-6081274 
Fax: +353-1-6081147 

Or visit our web site: 
h ttp://www .rbg.ca/cbcn/science/ 

Organising Committee: 
Steve Clemants (Brooklyn Botanic Garden, USA) 
Kingsley Dixon (Kings Park and Botanic Garden, Australia) 
Chris Dunn (Morton Arboretum, USA) 
Mary Foody (Trinity College Dublin, Ireland) 
David Galbraith (Royal Botanic Garden Hamilton, Canada) 
Kay Havens (Chicago Botanic Garden, USA) 
Kathryn Kennedy (Center for Plant Conservation, USA) 
Michael Maunder (National Tropical Botanic Garden, Hawaii) 
Steve Waldren (Trinity College Botanic Garden, Ireland) 
Peter Wyse Jackson (Botanic Gardens Conservation International) 
Mary Yurlina (Center for Plant Conservation, USA) 



BENEFITS OF MEMBERSHIP 
PUBLICATIONS 
All members receive the BMIXIIN, which gives news 
about Ihe Society and reports of its activities, and the 
PTERIDOLOGIST, which contains articles and book reviews 
of more general interest for the amateur enthusiast and 
grower of ferns and their varieties. l h e  FERN GAZETTE is 
for those whose interests extend further to the botany of 
ferns, and contains scientific articles on ferns and allied 
plants world wide. Members not wishing to receive the Fern 
Gazette pay a reduced subscription. 
MEETINGS 
During the winter INDOOR MEETINGS are held. with talks. 
exhibits and informal discussions. In the summer there are 
GARDEN V ~ s l T s  and FIE1.D MEETINGS (day, weekend and 
week) in fern-rich parts of tlie country and occasionally 
overseas, to see and study ferns in the field, to collect 
information on their status and need for conservation, and to 
enable those with little or no previous experience to become 
more familiar with species in their natural habitats. Academic 
meetings are held from time to time, ranging froin short 
meetings of national interest to longer symposia attracting 
international attendance. 
OTHER ACTIVITIES 
A SPORE EXCIIAKCE receives a world-wide selection of fern 
spores from various sources and distributes them to members. 

A PIANT EXCHANGE SCIIEL~E offers the opportunily lo 
obtain species and varieties of liardy and greenhouse ferns 
that are not readily available from coiiimercial nurseries and 
enables good liomes to be found for surplus plants. 

A READING CIRCLE passes tlie Ariiericari Fern Joirnial 
among interested members. 

A BOOKSALES SERVICE gives niembers the opportunity to 
acquire old fern books not easily obtainable through normal 
sources, as well as new books 1101 off Ihe press! 

REGIONAL CROllPS give opportunities for informal 
meetings with other fern enthusiasts in your own area. 

SPECIAL 1NTEltESr GROWS provide opportunities for 
members with similar interests to sliare ideas arid experiences. 

A variety of M E I ~ C ~ ~ A N D ~ S E  is available to niemben, including 
t-shirts, sweatshirts, ties, notelets and greetings cards. 

THE 
SOCIETY 

FOR 

FERN 
ENTHUSIASTS 



THE 
BRITISH PTERIDOLOGICAL 

SOCIETY 

The Society was founded in the Lake District 
in 189 1 and soon became the focal point for 
fern enthusiasts throughout the British Isles. 
Today it continues to provide all kinds of 
information about ferns, by publishing regular 
journals, leaflets and books, and organising 
formal talks, informal discussions and outdoor 
meetings. The international membership 
includes those interested in gardening, natural 
history and botany, both amateur and 
professional. It is a friendly society run on a 
voluntary basis. 

The AIMS of the Society are to promote the 
growing, study and conservation of FERNS 
and FERN ALLIES, both of wild species and 
cultivated varieties, and to encourage interest 
in their taxonomy, distribution and ecology 
through meetings, publications and grants. 

The Society is affiliated to the Royal 
Horticultural Society and the National Council 
for the Conservation of Plants and Gardens, 
and supports recording and conservation 
activities with other botanical societies. 

Web site: http://w.eBPS.org.uk 

Patron: HRH The Prince of Wales 

HOW TO Jom 
SUBSCRIPTION RATES 2001 (2002 rates in brackets) 
Full Personal Members €15.00 (€20) 
Optional Members (not receiving 
the Fern Gazette) €12.00 (€16) 
Student Members (fill-time students) € 9.00 (€10) 
Family Members (spouse/partner; 

Subscribers (universities, libraries 
& other institutions, including agents 
acting on their behalf & trade agents) 

do not receive separate mailings) € 2.00 

f25.00 (€33) 

Airmail postage 
For all journals €4.00 
For those not receiving the Fern Gazetre €2.50 

Overseas remittances not made in sterling €5 extra to 
cover charges. 

Credit card payment €2 extra to cover charges. 

Subscriptions are due on 1st January annually in advance; 
journals will not be sent until payment has been received. 
Cheques should be made payable to 'The British 
Pteridological Society'. Standing order forms are available 
from the address below or via the BPS web site. 

Applications for membership should be sent with 
payment to: Mr M.S. Porter, 
Membership Secretary, 
The British Pteridological Society, 
5 West Avenue, Wigton, 
Cumbria CA7 9LG England. 

Data Protection Act 1998. For the purposes of exemption of the 
Society from registration, prospective members please note that all 
membership & subscription details are held on computer file. 
Members may, on request, see a copy of their own entry. A full 
membership list and updates are published regularly in the Society's 
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PREPARATION OF ACTION PLANS 

These guidance points relate only to the specific contents of SSC Action Plans. They are intended to assist 
authors, compilers, and editors in the preparation of SSC Action Plans. 

Aspects in this document adapted from that compiled by SSC staff will be discussed in the afternoon 
session 26 July The full unabridged version can be obtained from Alain Mauric [alain.mauric@ssc- 
uk.org 

1. WHAT IS AN ACTION PLAN? 

1.1 The Action Plan 
An Action Plan is a tool for promoting conservation recommendations to target audiences who can act 
on them. It is a resource, giving all possible information needed to explain why species Conservation 
action needs to be undertaken and what specific actions should be undertaken. It can be used as an aid 
to raise funds for the recommended actions. It is a means of communicating the conservation status of a 
taxonomic group, major problems associated with its viability and long-term survival, and the 
recommendations for its conservation in their order of priority. 

Although Action Plans must be based on the best known scientific data and information, they should be 
written in a way that is both clear and appealing to the non-expert, avoiding scientific jargon as much 
as possible. An Action Plan should not extend to being an encyclopaedic overview or a detailed 
account of the life history of a spccies. Its focus and coverage should be just sufficient to aid 
conservation action. 

1.3 The purpose of an Action Plan 
SSC Action Plans are currently one of the most important communications tools used by the 
Commission. They stimulate communications within the Specialist Group which result in an increased 
number of partnerships between specialists and more informed conservationists worldwide. Their 
recommendations are used to influence players in the conservation sphere at local, national, regional, 
and global levels. Because sharing information about species with external audiences is not sufficient 
to ensure that conservation action will be taken, Action Plans make prioritised recommendations 
specifically designed for key players. It is hoped that these guidelines will make them even more 
effective communications tools for catalysing effective species conservation action. Some specific 
purposes of Action Plans are: 

0 To serve the interests of the Specialist Group members 
First and foremost, the Action Plan serves the interests of SSC members. It is a compendium of their 
knowledge and expertise in one package, helping to guide hture activities. The preparation of an Action 
Plan by the Specialist Group sets in motion the collection and synthesis of information on a species or set 
of species that may never have been put together and made available in print before, especially in a form 
that focuses on conservation of the species. The Action Plan also serves Specialist Group members by 
providing them with a complete overview of the rationale behind each recommendation in the Plan. Thus, 
members also acquire an authoritative resource to assist them in promoting their own recommendations, 
and clearly identifymg where they may be able to provide technical advice during the implementation 
process. 

To provide a baseline record against which to measure change 
As the Action Plan is a "snapshot in time", it serves as a baseline set of data and information against 
which to measure change and monitor progress, indicating where changes of emphasis or direction may 
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be needed to conserve the species. The potential also exists for these Action Plans to become living 
electronic documents, allowing them to be updated accordingly and thus record change. 

0 To expand on the IUCN Red Lists of Threatened Species 
The Action Plan elaborates on the species information presented in the IUCN Red Lists of Threatened 
Species by describing the current threats to a species, what is currently being done to address these 
threats, what further actions need to be taken, by whom these actions should be taken, and their order of 
priority. 

0 To provide scientifically-based recommendations for those who can promote and support 
species conservation 
Action Plans provide the rationale, information, and recommendations that need to be conveyed to 
audiences throughout the world, particularly those who could support SSC's work. 

0 To provide a common framework and focus for a wide range of players 
By virtue of their contents, Action Plans become an authoritative resource to guide species conservation 
activities. They provide a common framework and focus for a range of players fiom decision-makers at 
the governmental level, to those who will implement the conservation recommendations on the ground. 
Scientists, resource managers, agency officials, funding organisations, and political leaders utilise them 
when deciding how to allocate available resources. 

0 To provide a convenient and accessiblt 
There are few resources available that provide 
action Action Plans can provide additional gu 
section. This is especially important to consen 
conditions. 

2 conservation resource 
species information in the hmework 
idance through references and a conch 
rationists and researchers who work UT 

of conservation 
;e bibliography 
ider isolated 

To establish priorities in species conservation 
Action Plans identify gaps in species research and policy and give direction for future endeavours through 
prioritised conservation activities. 

0 To aid fundraising 
Action Plans can be used as an aid to raise funds for the recommended actions. As part of a growing 
series of publications with a reputation for reliable, scientifically-based information and 
recommendations, they increasingly command attention and respect. They, particularly their executive 
summaries, can be a valuable and decisive resource for finders, as well as conservationists. 

1.4 Who uses Action Plans? 
The Action Plan is designed for any person or decision-making body that can promote or catalyse 
conservation action financially, technically, or logistically. Some examples are: 

SSC Specialist Group members, other SSC members and officers, IUCN members and programme 
personnel seeking to inform and influence those who can promote or catalyse action, including 
political leaders, international conventions, government officials. Action Plans are of particular use to 
CITES (the Convention on International Trade in Endangered Species of Wild Fauna and Flora) Plant 
and Animal Committees and National Scientific and Management Authorities who make decisions on 
the conservation of species in international trade. 
Conservation professionals, including wildlife managers and park managers, and conservation 
organisations, as well as IUCN members who require accurate guides on how to implement species 
conservation. 
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Fundraisers who approach donors including foundations, government departments, grant-giving 
bodies, the corporate sector, and other organisations. 
Those with a special interest in conserving the species, including the scientific community, 
taxonomists, ecologists, the zoo community, botanical gardens, traders, corporations, and any others. 
Funding bodies that want to have authoritative information and guides as to where they should put 
their resources. 

2. Components of an Action Plan 

The Action Plan should be a concise account that leads readers logically from an overview of the 
species' current status to the resulting recommended actions. The organisation of the Plan will depend 
on the taxa concerned and the approach that the compiler wishes to take. The following are the 
suggested components of the body an Action Plan in their logical order. Since these guidelines are 
designed in the format in which we should like you to submit the Action Plan manuscript, information 
on other components of Action Plans (cover, donor recognition page, title page, contents page, 
foreword, acknowledgements, references, appendices) is located where each component appears in the 
Action Plan. 

2.1 Executive Summary 
The Executive Summary is a single paged synopsis of the Action Plan intended to attract the attention 
of busy potential users. It is designed to be used for publicity purposes and to focus readers' attention 
on how the Plan relates to their responsibilities. If the Executive Summary does not indicate the type of 
problem being addressed, the countries in which it occurs, and the sorts of organisation responsible for 
recommended actions, we may lose an important reader. In terms of capturing the attention of readers 
and potential users, implementers, and donors, this is the most important part of the Action Plan. 

Components of an Executive Summary 
Uses of the single paged Executive Summary 
0 

0 

To draw in readers, especially those who may help promote and implement the Action Plan. 
To use as promotional material in displays, as handouts at meetings, or flyers. We have additional 
fiont covers of new Action Plans printed at the time of publication, with the Executive Summary 
on the reverse side, together with information on how to obtain copies of the fill Action Plan. 
To send Executive Summaries out as stand-alone introductions to SSC Action Plans, not only in 
response to enquiries, but also as a means to promote these publications to audiences who may not 
receive the Plans as a matter of course. It is often appropriate to send a subset of summaries 
relating to a particular type of species, or species in a certain location, to relevant audiences. 

0 

2.2 Introduction 
The Introduction can elaborate on the Executive Summary, andor give some background information on 
how this Action Plan came to be compiled. A brief history of the Specialist Group's activities, or its 
Strategy could be included. Mention should be made as to whether this Action Plan is a first or 
subsequent edition, and if the latter, what changes have occurred since the publication of the last edition. 
The scope and structure of the Action Plan can be indicated here. 

A brief discussion of the species and their importance could include references to their place in a nation's 
natural and cultural heritage, their potential in sustainable management programmes, their significance in 
biological research, as indicators of ecosystem health, and their aesthetic qualities. The value of the 
taxonomic group as a resource, or for its role in the ecosystem should be described where relevant to 
explain why the species should be conserved. 
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The introduction should explain the need for, and the rationale behind, the Action Plan, and how it fits 
within the broader context of biodiversity conservation. 

Taxonomic and geographical limits should be defined and, where necessary, the reasons why some are 
included or excluded should be explained. This is particularly important if the title of an Action Plan 
implies that it covers a particular region. The role and importance of habitats should be discussed. 

2.3 Conservation Strategy 
The first section of the Action Plan should provide information setting the scene for the 
recommendations. Authors should consult with expert organisations, such as the IUCN Commissions 
on Environmental Law (CEL), Environmental, Economic, and Social Policy (CEESP), Education and 
Communication (CEC), the SSC Wildlife Trade Programme, and the IUCN Sustainable Use Initiative 
(SU), to ensure that topics relevant to their expertise are covered adequately. The SSC Wildlife Trade 
Programme for example, can provide information on the effects of trade on a species and can connect 
you to the TRAFFIC network for data on both the legal and illegal trade of a species. See Appendix 1 
for contact information on these and other relevant IUCN programmes and partners. 

In developing a Conservation Strategy, the authors should try to involve as many experts as possible, 
whether Specialist Group members or not. It is particularly useful to include those mentioned above, 
and regional experts who could potentially be involved in the implementation of conservation actions 
and who may be more inclined to pursue Action Plan recommendations if encouraged to assist in their 
development. 

This section of the Plan should convey the following information about the species or group of species 
concerned: 
0 Importance to biological diversity 

0 

0 

Importance to humans and societies (culturally and economically) 
Types of existing and potential threats 
Types of existing conservation measures: 

0 legislation (international, national, local) 
0 

0 

in situ conservation (protecting the species in its native habitat) 
ex situ conservation (for example, artificial propagation or conservation breeding in other 
locations) 

0 

0 

Potential as an indicator of ecosystem health 
Potential for sustainable management and conservation measures (e.g. ecotourism) 

2.4 Taxonomic or Regional Accounts 
As it is broadly argued that one of the prime reasons for preventing species extinction is the 
conservation of biological diversity, the Action Plan must illustrate the range of diversity in the species 
or group of species it covers by providing either Taxonomic or Regional Accounts. 

For groups with few species, both Latin and common names can be included. Whenever possible, it is 
recommended that common names are listed in English and in the principle languages of the range 
countries of the species concerned. For species with several common names, only a small selection of the 
most widely used names should be given (see table 2.1). 

In the plant Action Plans, however, common names are generally not used, unless in reference to specific 
uses of the plant in question. For consistency we ask that authors for plant taxa are not included in the text 
of the Plan, rather they should be present in taxonomic lists presented in tabular format. Author 
abbreviations should follow those in Authors ofPZant Names (Brummitt, RK. and Powell, C.E. (eds.) 
1992. Authors of Plant Names. Royal Botanic Gardens, Kew. 732 pp.). 
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Taxonomic or Regional Accounts are vitally important because they help readers identify specifically 
what organisms they are reading about and they provide the factual justifications for the recommended 
actions that follow. In addition, each account should include as many of the topics listed in box 2.1 that 
may conservation planners for your species or group of species. For large groups of species, some of 
this information can be presented in tabular format. The specific Taxonomic or Regional Account might 
include sections on biological description, taxonomy, distribution, conservation threat, and existing 
conservation measures of the taxa concerned. Some of the suggested topics in Box 2.1 may be covered 
in the previous section in a more general format, or may be covered in both sections with cross- 
references made. 

Box Checklist for topics to be covered in the Taxonomic or Regional Accounts 
0 The current listing of the species under the ZOO0 rUCN Red List Cateeories and Criteria. Where 
a category for any other species is proposed that differs from the current listings in the IUCN Red 
Lists of Threatened Animals and Plants, an explanation should be given for the difference. 
0 The current listing on a CITES (Convention on International Trade in Endangered Species of 
Wild Fauna and Flora) Appendix, if applicable (Consult the SSC Wildlife Trade Programme, see 
Appendix 1 for contact information) 
0 Bio1op;ical data 

distribution (mention whether in protected areas) 
population estimates and trends 
migratory patterns, if applicable 

in the context of conservation of biodiversity, a discussion of the relationship 
0 Ecolonv. environment and habitat 

between 

0 

0 

0 

0 

0 

the species and its ecosystem is important. 

importance in culture; traditional uses 
conservation measures taken in the past 

local, national, or international socio-economic and political factors 
international trade demandmarketing (Consult TRAFFIC, see Appendix 1 for 
contact information) 
human populatioddevelopment trends 

habitat degradation, loss, hgmentation 
exploitation, dircct and indirect 
persecution 

Historical uersuective 

Present human use and influence 

Actual and uotential threats 

'attitudes, policies, or support govemment changes of 
otherthreats 

-1 1---1 ---*--Le- - -> --. Curre~r ICWI vrwitxtiun. mu whether it is effective (Consult CEL, see Appendix 1 for contact 
information) 

national 
protected areas 

Current conservation measures 
international treaties and conventions 
traditional 
specific projects being undertaken or completed 
who is carrying them out 
results so far 
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expected results at termination 
0 costs (rough estimates to date if possible) 
0 constraints to their completion 

0 Captive breedinglartificial propagation 
0 Research activities 

pollution, pollination, population studies 

0 Gaps in knowledge 

on food habits, behaviour, reproduction and field ecology, migration and effects of 

surveys 

2.5 Recommended Actions 
By definition, this is the section that makes the Action Plan what it is, and is the most important part of 
the publication. It should be succinct, yet identify as clearly as possible the important details of what 
action is needed, where the action is necessary, and who should undertake the action. The 
recommendations are one of the most important aids to fillfilling SSC’s mission: 

to conserve biological diversiy by developing and exemringprograms io study, save, restore and 
manage wisely species and their habitats. 

Authors should consult with expert organisations, such as the IUCN Commissions on Environmental 

Points to take into account when formulating recommendations 
To encourage the implementation of Recommended Actions, they should go beyond simply stating 
species NEEDS. They should suggest realistic SOLUTIONS attainable by specific ACTIONS. For 
example, where crop raiding is a problem, it is not sufficient to say that farmers should stop persecuting 
the species. Your recommendation may propose decoy feeding areas, compensation for loss of crops, or 
other constructive methods of solving the problem. 

What? The recommendations should be designed to alleviate the problems discussed in the Taxonomic 
or Regional Accounts. Each recommendation should be based on a rationale for conserving the species, 
the threats to its survival, and actions needed to mitigate those threats. 

Where? Most species conservation actions are authorised and camed out at the country level, although 
some are restricted to particular localities and others require trans-~tional cooperation to meet regional 
needs. You should indicate the geographical level to which your recommendations apply. 

Who? SSC’s influence extends to: international agencies; govemment ministries; government agencies; 
Non-Government Organisations (NGOs); park and protected area managers; local communities; 
specialists; IUCN members; the academic community. Decide which organisation, and which persons 
within those organisations, can promote the recommendation, or make decisions to allocate resources for 
its implementation, and who can implement the recommendation on the ground. The role of any 
international conventions may be relevant here. These people are your primary target audience(s), so the 
recommendations must make sense to them. 

When? Actions should be categorised as shodmed idor  long-term. Asking this question will help to 
prioritise the recommendations. 

In what context? The relationship between species and the actions of people that affect their survival is 
influenced to a greater or lesser extent by human needs, and cultural and socio-economic factors. Any 
such factors that may affect the species covered by the recommendation you are formulating should be 
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mentioned earlier in general terms in the Introduction and discussed in more detail in this section as it 
relates to specific recommendations in the Action Plan. 

Negative consequences? The possibility of unintended negative consequences of actions must be thought 
through and, if necessary, alternative solutions sought and proposed Recommendations that fail to 
recognise possible short-term social problems will not be taken seriously by decision-makers. For 
example, a recommendation to close the paper mills so that a forest will stay intact to provide habitat for 
some little-appreciated species is unlikely to be heeded. The recommendation would have to concede that 
some realistic alternative forms of employment or income for those dependent on the paper mills would 
need to be found by some other agency. Thus the recommendation is pointing the way towards a solution 
that would involve wider expertise and community participation. 

Calling on wider expertise? If, as is likely, the Specialist Group is not qualified to find solutions to 
overcome any negative consequences, the recommendation should specify that such problems need to be 
addressed by some other agency. If possible such agencies should be consulted or named, so that 
collaborative efforts may be initiated by Action Plan readers (see Appendix 1 for contact information). 

How? All steps needed to achieve solutions should be specified. Ways to implement the solutions and 
monitor progress, with estimated time-scales, should be indicated. How feasible are they? Identifjmg 
specific objectives within the overall recommendation and the steps needed to meet them can be very 
helpful to implementers. 

Timing? Consider the schedule for reachmg target audiences. There may need to be a sequential 
approach, as support is built up from one target before approaching another. For example, is fundraising 
or government support needed before any other approach can be considered? 

Motivation? Think about what will motivate your audiences to respond positively: to what extent do the 
recommendations fit in with their own priorities? Could they gain solutions to their own problems, 
benefits additional to their own programme outcomes, good public relations, or greater political and/or 
public support for their own programmes by assisting SSC with the recommendation? 

Obstacles? Identify the realistic constraints of your primary audiences. Consider how SSC may be able to 
work in partnership with them to overcome those roadblocks, or attract fhnding for joint ventures. 

IUCN? Consider how IUCN Regional and Countries Offices, Natural Biodiversity Conservation Groups, 
members of IUCN other Commissions, IUCN National Committees, or other IUCN programmes or 
partner organisations may be able to provide relevant information in formulating your recommendations. 
They may later be able to further the impact of your recommendations - by lending credibility and 
authority, supplying contact names, or other support (see Appendix 1 for contact mformation). 

Costs? Make an estimate of costs, which may be included in the Action Plan, or be available on request. 
Indicate how accurate the estimates are, and in what currency and at what date they were made. Indicate 
whether fimding is secure, or how much still needs to be allocated by responsible agencies, or raised from 
other sources. This information will serve as a resource in formulating funding proposals. 

Prioritising? The recommendations should be prioritised through consensus according to: the urgency of 
the recommended action; the feasibility of success under existing constraints; and the readiness of the 
implementers to move ahead on the action. In general, priority should be given to actions that apply to 
known problems rather than on research to identify as yet unknown problems. Explain the criteria and 
system you are using to prioritise. 
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Evaluation? 
Consider how progress on the recommendation could be evaluated to assess whether the results of 
actions are having the intended consequences for conservation of the species. Successes and lessons 
learned will be all the more valuable if they can be shared amongst other SSC members. Reports given 
to donors will reinforce their interest in seeing a recommendation through and supporting new ones. 

The importance of communication in promoting action 
To gain maximum support for your recommendations, it is essential that all players and stakeholders 
understand: 

0 

0 

0 

0 

why the action is needed 
what the potential benefits and costs are 
how the proposed action will affect their interests or life-styles, and 
what their role in ensuring the success of the action will be. 

When formulating the Recommendations, think about how the Specialist Group or others will promote 
them. In the past, the failure of implementers to communicate their intentions to affected communities has 
led to serious resistance to conservation actions. Preventing this by encouraging two-way communication 
before, during, and after implementation will feed into a cycle of information-gathering, action, 
monitoring effects, and thus, further action. Reporting back will reinforce the interest of all players and 
supporters. Taking time at this stage to anticipate grass roots communication needs can help prevent 
misunderstanding and opposition later. 

Most of the points above can help the Specialist Group to draw up a Communications Strategy to keep 
the process of promotion and implementation of the Action Plan moving. Communication links will 
also assist in monitoring and evaluating the impact of the Action Plan in realising its conservation 
objectives. SSC is keen to improve its monitoring and evaluation processes, particularly in relation to 
Action Plans. The Specialist Group should attempt to identify a set of targets to be achieved along the 
road to implementation. These targets can be changed into question form to become indicators of the 
success of the implementation of Action Plans. Some examples are: 

Have the intended audiences been receptive to the Action Plan? 
Has specific action been taken by those identified in the Action Plan? 
Has the action take led to the intended outcomes? 

The achievement of each target should be assessed as to: 
whether or not the target was successfully reached 
what obstacles were encountered along the way 
how these obstacles were dealt with 

This monitoring and evaluation process will assist the promotion of M e r  action by identifying areas in 
which action still needs to be taken, as well as providing insight into how successkl action was achieved 
and how to improve the Action Planning process. 

Presenting the Recommendations in the Action Plan 
SSC's recommendations should not be presented as an attempt to dictate to people or govemments what 
they should do, or how they should do it. Recommendations should be presented to make clear that in a 
single document, SSC experts are providing information and proposals designed to assist those who have 
to make decisions about resource allocation, and those implementing species conservation. 
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0 Have you consulted all relevant parties, e.g. implementers, stakeholders? 

0 Are specific problems noted earlier in the Plan being addressed? 

0 Is the location and geoe;raphical level of decision-making (local to global) identified? 

1 0 Are there measurable step by step obiectives? 

0 Are implementers and stakeholders clearly identified? 

0 Do the proposed solutions take cultural and --economic issues into account? 

0 Are organisations and individuals with necessary exvertise beyond that of SSC identified? 

0 Are co-oDerative processes suggested? 

0 Is a communications plan suggested? 

0 Is a monitoring system suggested? 

0 Is an evaluation system suggested? 

0 Is a reporting system suggested? 

0 Are the _costs of the recommended actions estimated? 
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After taking into account the points listed above, the conclusions should be distilled into clear and 
succinct recommended actions. The wider issues that have been discussed in the Action Plan can be 
referenced. You may wish to provide your contributing authors with a structure or framework within 
which to present their recommendations. This would ensure consistency and allow easy comparison 
between recommendations for the purposes of prioritising, targeting audiences, and determining what 
type of support is needed first - financial, political, or local for example. 

Present each recommendation in a way that is meaninghl to the people whom you wish to implement the 
action. To convince them or enhance their level of understanding of the issues, you may wish to provide 
some members of target audiences with information that is too lengthy or peripheral for inclusion in the 
Action Plan. In such cases, draw up separate notes for these audiences that can be put into a letter, or used 
in a presentation at a meeting with them. 
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Is fcrn conservation in the tropics possible? 
AInn Ilamilton, Ilead, Intcrnationnl Plnnts Consenwtion lJt1it ontl Co-ordinator of the People ntld 
Plants Progranime, IYWF- [JK# E-mail 

Conscrvation nceds pcoplc of many skills. Espcrts in  many botanical spccialitics havc rolcs to play, 
including tliosc conccrncd with fcnis. 

Fcrn spccialists ‘arc scarcc, cspccially in  tlic tropics. whcrc tlic niajority of spccics arc found. Many kcy 
tropical habitats for fcms and ollicr fonns of plant divcrsity arc undcr thrcat. Conscrvation of tlic 
divcrsity of plant spccics in tlic tropics must, for now, bc ovcnvhclmingly a mattcr of rctaining or 
restoring habitat. In practicc, thc ‘integrated in sifu / ex situ’ approach, adoptcd by IUCN. must 
normally bc hcavily biascd towards Uic fornicr, givcn inter d i n  llic poor currcnt statc of exsitti 
consenration facilities in most of the tropics, wlicrc tlicrc is a shortagc of rclcvant spccialists and 
facilitics. and scverc financial constraints. A largc-scalc spccics-by-spccies approach to plant 
conscrvation is realistic in only a few wcalthy countrics, in which, additionally, thcrc is widcsprcad 
cultural sensitivity towards rare or tlircatcncd spccics. Thcsc considcrations undcrlay the concept (later 
implcmcnted by WWF, IUCN. the Smitlisonian Institution and many collaborators) to idcntify global 
Ccntrcs of Plant Divcrsity, so that tlic scarcc rcsoiirccs availablc for conscrvation could bc tiirgctcd at 
saving tlic most critical Iiabitats. 

The effcctivc conscrvation of Ccntrcs of Plant Divcrsity dcpcnds, in parl on recognition of these 
centres by those involved in conscrvation planning, cspccially at national Icvel, and adoption of 
appropriatc managcment systems at tlic sitcs. Ncarly all corintrics arc parties to thc Convcntion on 
Biodiversity and most have agencies or working groups rcsponsiblc for rccornrnending measiires to 
aclueve practical rcsults. Taxonomic spccialists, such as pkridologists, nccd to make rcconimcndations 
for conservation to tlicsc policy-makers in appropriatc (coniprchcnsiblc) forms. 

Strengthened management for conscrvation is oftcn nccdcd at Ccntrcs of Plant Divcrsity. Frcqucnt 
prosiinate tlueats includc conversion for agriculturc and tlic unsustainable harvesting of plant resources 
(e.g. timber, fuelwood, craft materials, mcdicinal plants), oftcn rclatcd to commercial prcssurc. 
Undcrlying causa of endangcnncnt can includc population gro\\’th. povcrty (gcncrating grcatcr 
reliance on wild plant resources). political instability and structural adjustment progfamrnes relatcd to 
Third World dcbt. 

The acliicvement of strengthcncd management at sitc lcvcl dcpcnds on finding an acccptablc balance 
bctwccn conservation and USC. Vcry fcw cstcnsivc tracts of land in tlic tropics, or thc natural rcsources 
that thcy hold, arc unuscd by local pcoplc. Attciiipts to totally cxcludc pcoplc from most protcctcd 
areas will not only prove impossiblc but. most likcly, cvcntually countcr-productive. Divorcing pcoplc 
from their local natural worlds clirninatcs thcir intcrcst i n  its long-tcrm fatc. Protccted arcas in the 
tropics tend to be vcry poorly resourccd; park guards will bc unablc to prcvcnt destructive csploitation 
without commitment to conscrvation by local citizcns. 

Achicvcmcnt of a balancc bctwccn conscrval ion and thc sustainablc and cquitablc iisc of natural 
rcsourccs cntails an undcrstanding of local ccoloby. socictics. criltrms and cconomics, and thc 
involvenicnt of local pcoplc at all stagcs of planning, rcscarcli. analysis and adoption of ncw 
iiianagcmcnt mcasurcs. Botanists should takc a ccntral rolc. bccausc of tlic fundamcntal importance of 
plants (both wild and cultivatcd) to thc livcs of ninl pcoplc i n  tlic tropics. Botanists can work with 
local plant spccialists (c.g. farnicrs, craft cspcrts and hcrbalists). drawing on tlieir own skills and 
knowlcdgc (such as hiowlcdgc of sampling tccliniqucs and acccss to thc litcraturc) and tliosc of tlicir 
partners. 

Teams foniicd for conscrvation projccts consisting of diffcrcnt rypcs of narro~ spccialist (including 
pcrliaps botanists or cvcn fcrn cspcrts). cacli working in Iiis/hcr own rcstrictcd ficld, niay bc scvcrclp 
limitcd in effectivcncss, givcn tlic nccd for an holistic undcrstanding which conforms to the rcalitics of 
peoplc’s lives, including thc ways that thcy intcnct with thcir cnvironrncnts. Sincc the peoplc/plant 
relationship is so important to rural pcoplc in tlic tropics. i t  is pcrliaps cspccially incumbcnt on 
botanists who wish to bc involvcd practically i n  conscrvation to widcn tlicir skills. Othcnvisc, thcir rolc 



will likely be restricted to writing tcclmical reports, with the hope that someone else will explore how 
their recoinmendations can be translated into action. 

An understanding of rural societies is clearly important for practically conscrvation-or:entated 
botanists, and similarly respectful sensitivity towards those of different cultures: hence the central need 
for ethnobotanists. Further, research by botanists and their local partners should be efficiently directed 
towards finding answers to real-life questions, wlucli is why applied ethnobotany is so important. 
Exercises which merely document local uses of plants typically serve no conservation purpose. An 
action-rcscarch mode is rccommcnded, involving a cycle of identifying critical issues (drawing on both 
wider conservation pcrspectivcs and key issucs for local users of plant resources), careful research at 
requisite degrees of detail, joint <analysis of results and Uie formulation of follow-up recommendations 
for action with the full involverncnt of local stakclioldcrs. Depending on local circumstances, critical 
questions may include: 

0 Evaluations of the vulnerability of Iurvcsting particular plants in protected areas (perhaps leading 
to new management systems of liarvest and monitoring, designation of zones for differcnt purposes 
or promotion of alternatives in support zones). 
Evaluations of trade in plant products (pcrhaps Icading to potential inlerventions at diflerent points 
along trading systems). 
Affirmation of local botanical culturcs (pcrliaps lwding to grcatcr pridc in local culturcs, thus 
providing a firmer base for conservation. 
Identification of new sustainablc economic possibilities involving plants at local level (perhaps 
leading to greater prosperity). 
Inventories and assessments of conservation status for spccies of both wider and more local 
interest (pcrhaps leading to irnproved planning). 

Much greater capacity in applied ethnobotany is needed in all tropical countries at both national and 
local levels. Foreign botanists can play roles in building this capacity. Key areas include the training of 
professional applied ethnobotanists, institutional development (curricula and networks) and 
identification of more effective approaches and methods for tackling particular classes of problem, 
Pcople and Plants is an initiative of WWF, UNESCO and Uie Royal Botanic Gardens, Kew, designed to 
serve tlus purpose. Action-research by trainees, supported by mentors, is carried out at a number of 
sites, mainly tropical Centres of Plant Diversity. Scvcral networks and cumcula have been 
strengthened or assisted in their fonmtion. A range of publications, videos and a website carry 
information on case-studies, regional analyses, methods and available materials. 

People and Plants is currently developing ideas for a Progranune for Community-based Plant 
Conservation to launch in 2004. Our present thinking is to develop regional training centres at selected 
tropical Centres of Plant Diversity for the development of capacity in applied ethnobotany. Action- 
research will be aimed at local conservation priorities in the context of selected, internationally 
important, themes. Support for this new prograiiime and ideas about its development will be iiiost 
welcome from fern experts. 

The Pcople and Plants website can bc visited at: 
littp://www.rb~kew.or~.u~~oplcpla~its 

I would appreciate infornution from those attcnding tlic symposium on: 
0 

0 

0 

0 

What are the numbers and geographical distribution of fern specialists? 
Why do people become interested in ferns? 
Are global centres of diversity for ferns similar to those for plants in general (as indicated by the 
Centres of Plant Diversity recognised by WWF, IUCN and the Smithsonian)? 
How do fern specialists translate their rcconimendations for conservation into practical action, 
whether in the tropics or elsewhere? 


