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Thc Bot.mic Gard ens and Parks Auth ority (Kings Park and Botanic Gardens) are pleased
to prcsc nt the inaugural International Orchid Conservation Congress.

Th is irnp ort ant occasion, which has been over 3 years in the making, offers a unique and
incrc dible opportunity for each of us to come together for a common purpose - to
broadcn and deepen our networks in orchid conservat ion around the world and to
globalisc and collaborate on the issues that we face in conserving the world ' s orehid
n ora.

Perth offcrs a dramatie backdrop for the Con gress. Surrounded by one of the oldest, most
ecologically diverse and beautiful natural landscapes in the world , and with one of the
most biodiverse floras known , delegates are assured of an inspiring botanical and
ecological experience.

The Firs t Internation al Orehid Con servation Congress offers an opportunity for us to
stre teh our limits and blend our pe rspectives. You'll meet new people and ereate
linkages with pro fessionals from 16 countr ies from around the world. An important
comp onent of the Congress is the meeting of the Orchid Specialist Group of the IUCN
which will focus on nation al action in orehi d conservation.

The workshops and sess ions that are planned touch on most of the crucial areas in orehid
co nse rva tion. In addition to learning opportunities, there will be plenty of time to
net work with co lleagues old and new , rel ax and have fun at reeeptions , tours and of
coursc, enjoy the splendour of the Kings Park Wildflower Festival. The Festival is the
largest natural speeies flowe r show in Australia . Delegares will be arnazed at the shee r
beuuty, breadth and diversity of the displays .

Our post-congress tour will offe r the opportunity of a lifetime to explore this orchid rich
region . Th e tour will traverse so rne of the most spectacular wilderness are as and will
include the rernarkable Stirling Range National Park.

Inspirin g spe akers, dynamie and practical sess ions, exciting tours and fun activities are all
part of this inaugural Congress. We invite you to participate to the fullest in this historie
congress and help guide and direct orehid conservation on a global seale.

!( >Ct · 2( )(1 I



First Intemational Orchid Conservation Congress, September 24-28, 2001, Perth, Westem
Australia. Book of Extended Abstracts.

Hosted by Kings Park & Botanic Garden (Botanic Gardens & Parks Authority); the Orchid
Specialist Group of the Species Survival Comrrússion of the mCN, the World Conservation
Union; Botanic Gardens Conservation Intemational; the Australian Network for Plant
Conservation; the Herrnon Slade Foundation; the Australian Orchid Foundation; Roela
Quarry Products and the American Orchid Society.

Edited by Russell L. Barrett and Kingsley W. Dixo~.

Published by the Plant Conservation Association Inc., Perth, Westem Australia.

Printed by Image Source, Perth.

Copyright
© Plant Conservation Association, Inc., and individual authors 2001.

This publication is copyright. Apart from any fair dealing for the purposes of private study,
research, criticism or review as permitted under the Copyright Act 1968, no part of this
publication may be reproduced, stored in a retrieval system or transmitted in any forrn or by
any means, electronic, photocopying or other, without prior permission of the Copyright
holder.

Disclaimer
The opinions expressed in this document are the views of the authors and do not necessarily
reflect those of the Plant Conservation Association Inc.

IOCC 2001 2



Contcnts

Comlniltce and sponsors 4
Program - Quick reference guide : 5
Hyatt Mar 6
General Information 7
Social Functions 9
Field Trips 10
Confercnce Program 11
Presentation abstracts 19
Poster abstracts 86
Abstracts in absentia 110

Special congress lectures and activities.

The history of Angiosperm diversity.
Professor Peter R. Crane
Director. The Royal Botanic Gardens. Kew
Tuesday September 25 at 6:30 pm.
Geography Lecture Theatre, University of Westem Australia, Nedlands.

Over the last 15 years the discovery of diverse and exquisitely preserved Cretaceous fossil flowers
has yielded a wealth of information on the structure of ancient angiosperms. Integrated with
evidence from extant plants. and particuJarly increasingly secure hypotheses of relationships based
on molecular evidence, these data constrain ideas on the paltern and timing of angiosperm
diversification. Paleobotanical data provide clear evidence of a major diversification of flowering
plants between about 130 and 80 myr before present, but the relatively Jate appearance of the most
diverse angiosperm c1ades implies extraordinarily high rates of diversification, as well as a relatively
recent and rapid origin for much of extant angiosperm diversity over the last several mili ion years.
In the coming decades this upward trend in diversity seems likely to be reversed. Increased rates of
extinction will be driven in par! by direct habitat destruction and degradation, but also by breakdown
of geographical anJ ecological barriers that helped generate and maintain diversity in the pas!.

Exploring botanic garden's around the world - from Vietnam to voodoo.
Dr Peter Wyse Jackson
Secretary General. Botanic Gardens Conservation Intemational

Thursday September 27 at 7:30 pm.
Constitution Centre, Comer of Parliament Place & Havelock Street, West Perth.
Cost: $5 donation for supper.
RSVP: (08) 9480 3643 by 26 September 2001.

Dr Wyse Jackson has toured the botanic gardens of the world and his fascinating lecture will explore
the way in which many of the 1800 botanic gardens create centres of horticultural excellence. He
will take you on a tour from the great to the humble with exciting ¡mages of plants and people in
action in the world's botanic gardens.

Make sure you put time aside to visit the World Famous Kings Park Wildflower Festival
- a panorama of wildflowers to celebrate springtime.

Living masterpieces of floral design are created to enhance the beauty and diversity of Western
Australian flora. Enjoy free guided bush walks, guest speakers. demonstrations, famous explorers
and c:lmels. art, gifts, craft, science techniques, growing native plants, children's activities or a
c1l:lnl:e to Just sit and enjoy the divcrsity and beauty of the unique flora of Westem Australia.

<)am-:'ipm daily. September 21 - October 1, 200\. Free entry for Congress delegates. General
enquirics (OS) 9480 3600.
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General Information

Perth is thc capital of Westem Australia, Australia's largest state. Westem Aus tralia is a
place of cnorrnous contrast - lush grape growing areas and wineries, vast deserts, rugged
rangos and giant karri fores ts. Th e dive rsi ty of the scenery and attractions represents an
exce llcnt opportunity for pre- and pos t-conference touring during your stay in the West.

The city of Perth is set along the beautiful Swan River, j ust a few kilometres frorn the
ocea n. The metropolitan area extend s from the hills in the east to the vibrant breezy port of
Frcmantl c to the south. Perth is on the same time zone as Singapore and Hong Kong, and in
Septcmbcr is two hours behind Sydney, Me lboume and Brisbane. During September,
average daily temperatures are mi ld and pleasant and range from lato 20 degrees Celsius.

The Ven ue

The Congress will be held at the Hy att Regency in the city of Perth. The venue is five star
and within easy walking distance of Perth's business, commercial and enter tai nme nt
distr icts. Exce llent public transport sen-ices are available to the door of the hotel and very
regular bus services link the city with Kings Park.

Regist ra tion

The Registration Desk, located in the South Foyer of the Hyat t Regency Perth, will be open
at the following times:

Sund ay 23rd September
Monda y 24'hSepternber
Tuesday 25'h September
Wednesday 26 th September
Thursday 27'hSepternber
Frida y 28'hSepternber

Ad mission

1500 - 1730
0730 - 1700
0730 - 1700
CLOSED
0730 - 1700
0730 - 1600

Admission to all congress sessions, lunches, morning and afternoon tea s and social
functions is by name badge only. You are therefore requested to wear your name badge at

all times.

Lunches, Morning and Afternoon Teas

Lunches, morning and afternoon teas are included as specified for th~ different registrati~n
catego ries. Lunch will be ser ved daily in Ballroom North and mornmg/aftemoon tea will
be served in the poster display area - South Foyer .

Congress Sessions

AII plena ry co ngress sessions wil l be presented in the South Ballroom, and concurrent
sessions will be held in the Freshwater Bay Room.

Ph oto Session

T ucs day 25'\ 3:20-3:40 pm in the Hotel Lob by
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Poster Presentations

.Poster presentations will be displayed from Monday 24 th Septembe~ to Frid.ay rr:
September inclusive. AH Posters may be viewed in the South Foyer dunng mormng and
afte rnoon tea.
Note: AH poster authors are requestcd to be present on Tuesday 25 September, from
5:00 - 5:45 pm.

Smoking Policy

The Congress has a No Smoking policy for the well being of all its participants .
Government legislation requires all publ ic build ings to be smoke free . Persons may smoke
in their hotel room on the proviso they have specifically booked a "smoking room".

Parking

Delegates are responsible for their own parking expenses. The daily rate in the Wil son Cae
Park (loc ated under the Hyatt Regency Hot el) is $6 .00 for delegates of the Orchid
Congress. In order to obta in this special Congress rate please ask for a parking voucher
from the Congress Registration Desk prior to leaving each day.

Public Transport

The Hyatt Regency Perth is located on a main thoroughfare for public transporto There is
an excellen t bus service along Ade laide Terrace, and the CAT (Central Area Transport) bus
which runs free of charge around the city centre.

If you would like further information on services and schedules, please calI Transperth's
Info line on 13 62 13

Mobile Phone Policy

Mo bile phones must be swítch ed off in the Conference roo ms whilst sessions are In
progress.

Messages

AH messages for delegates will be post ed on the message board near the Registration Desk.
Delegates are requested to check the board regularly. Messages for delegates may be
phoned through to the secretariat on Tel: +61 8 9225 1711 or Fax: +61 8 9225 1712.
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Social Functions

Welcome Cocktail Party -Kings Park Wildflower Festival

Com e and ce lebrate the opening of Th e First Int ernational Orchid Conservation Conzress
in the Orchid Pavilion . Meet old friends and new coIleague s while vie wing the arra y of
orchids 0 11 d isplay.

Date:
Time:
Co st:

Sunday 23rd Septem ber
5.30p m - 7.30pm
Included for fuIl delegates
Extra tickets are availabl e at $45.00

AII del egate s wiIl need to mak e their own way to Kings Park Botanic Garden whi ch is a
short stro lI from the city centre. On arrival please present your name badge for entry into
the Festival (a map of the area is availabl e in your congress backpack). At the conclusion
of the function (7.30 pm), a coach wiIl be available to take delegates to the Hyatt Hotel.

About Kings Park Botanic Garden: Located in the heart of Perth, the capital city of
Western Australia, Kin gs Park and Botanic Garden covers an impressive 400 ha with over
tw o th ird s stiIl bushl and. For such an urb ani sed , natural area within five minutes of the
central bu siness distri ct it is therefo re surpris ing that 52 orchid spec ies and varieties stilI
gro w naturaIly in man y areas - with most of these species in fuIl bloom during the
co ng ress tim e (spring). Within 10 minutes of the cong ress hot el, it is po ssible to be
wande ririg thr ough beautiful and ex tensive di spl ays of wild cowslip orchids (Ca/adenia
[la va r. donk ey orchids (Diuris magn ifica ) and spider orchids (Ca /adenia) .

Kings Park is also the States botanic ga rden, whic h is free and open 24 hours a day,
ev ery da y 01' the year. The botan ic ga rden co mprises swee ping land scapes and vistas with
plant ed disp lays of sorne of the 10.800 spec ies nativo to Western Austr ali a. Notew orth y is
the Banksia ga rde n whi ch represent s the largest public coIlecti on of thi s iconic group of
A ustra lia n species and th e awa rd -w inni ng water garde n which meanders throu gh
land scaped gardens of Westem Australian wetl and plants.

Kings Park also offers over 50km of wa lki ng and nature trail s and exten sive jogging
are as - or just quiet spots for reIaxation afte r a hard day at the congress!

Congress Dinner - Hyatt Regency Hotel - Terrace Ballroom

Date:
Time:
Dress:
Cost:

Friday 28 th September 200 I
7.30pm
Formal - Lounge suits
IncIuded for fuIl delegate s
Extra tickets are available at $95 .00.

The dinner has sorne special treat s in store so we hope to see you there!
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First Int ernation al Orchid Co nservation Congress - Session Layout

Star t times are given in [square] brackets following the presentation title.
Thi s timctable was correc t as at 18 Septernber 2001 , however given the current cir curnstances, sorne
changos can be anticipated. We apo log ies for any inconvenien ce this rnay cause.

Mo nday A

l . Introduction and Launch. [9:00] /
2. Pctcr W yse Jackson: PIant conservation - an internationaI overview. [9:30]
3. Phillip Cribb: Orchid conservation at the cross-roads, [10:00]

Monday B

1. Mark 'V. Chase, 10110 Freudens tein & Kenneth Cameron: DNA data and
Orchidaceae systematics: a new phylogenetic c1assification . [11:00]

2 . Alee Pridgeon: Modero species conc epts and practical consid erations for
conservation of Orchidaceae. [11:30]

3 . Stephen Hopper, David L. Iones & Andrew P. Brown: Australian Orchid
Conservation. [12:00]

Monday C

Case stud ies and assessment of co nservatio n prioriti es. Chairs: Shelagh Kell and
Kingsley Dixon
l. Wendy Str a hm : Orch ids and Red Lists: identi fyin g spec ies in need of

conserva tion action. [1:30]
2. Yam Tim Wing & Aung Th ame: Orchid conservation at the Singapore Botanic

Gardens. [2:00]
3. Datuk Lamri AH: TB A. [2:20]
4. W eerachai Nanakorn: Statu s of Thai native orchids. [2:40]

Monday D

Threatening processes. Chair: Harold Koopowitz
l. Harold Koopowitz & P.S . Lavarack: The nature of threats to orchid

conservation. [3:30]
2. David Jones: Threatening processes in Eastern Australia. [4:00]
3. Carlos Lehnebach & M. Riveros: Chilean orchids: What do we know about

them ? [4:20]
4. Re Srivastava: The depleting orchid flora of Sikkim and strategies for

conservation. [4:40]
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Tuesday Strearn 1: Session A
Recovery (1): Ex situ strategies in orchid conservation. Chair: Margaret Ramsay.
1. Margaret Ramsay: The role of ex situ techniques in re-establishment of

terrestrial orchids in the United Kingdom. [9:00]
2. Nika Debeljak: Tuber production as a method for improving conservation 01'

terrestrial orchids. [9:30]
3. Colin Night, Elizabeth James & S. Akiyama: Reversing the decline of Diuris

fragrantissima. [9:55]

Tuesday Stream 1: Session B
Recovery (2): Recovery of plants to sites Chair: Kingsley Dixon & Hanne
Rasmussen
1. Hanne Rasmussen: Substrate requirements for recruitment of orchid seedlings.

[11:00]
2. Ruth Raleigh, R.G. Cross, A.C. Lawrie, F. Coates & A.C.A. Moorrees:

Research into the propagation of eastern Australian Caladenia. [11 :30]
3. Andrew Govanstone, John Hill, Andrew Pritchard: Mellblom's Spider-orchid

Caladenia hastata - Managing the in situ recovery of a Critically Endangered
Spider Orchid. [11 :50]

4. Andrew Batty, K.W. Dixon, M. Brundrett, K. Sivasithamparam: Improving the
success of translocation of terrestrial orchids. [12: 10]

Lunch: Matthew Buckels: The issues and impacts of global warming. [12:30]

T uesday Stream 1: Session e
Mycorrhiza for conservation (1). Chairs: Finn Rasmussen and Lawrence Zettler
1. Leka Manoch & Kanungnid Busarakam: Biodiversity and distribution of

endophytic, pathogenic and rhizosphere fungi from terrestrial orchids in
Thailand. [1:30]

2. Pornpimon Athipunyakom & Leka Manoch: Diversity of orchid mycorrhiza in
Thailand. [1 :50]

3. Penelope HoIlick, l .A. McComb & K.W. Dixon: Natural hybrids as a means for
investigating specificity of orchid mycorrhizal fungi. [2:10]

4. Magali Wright, David Guest & Rob Cross: The development of mycorrhizal
infection in Caladenia tentaculata. [2:30]

Delegates Photo. [3:20]

Tuesday Stream 1: Session D
Mycorrhiza for conservation (2). Chairs: Finn Rasmussen, Lawrence Zettler and
Mark Brundrett
1. Mark Brundrett: Do orchids have true mycorrhizal fungi? [3:40]
2 . Tien Huynh, C.B. McLean & A. Lawrie: Seasonal observations 0 1" the

/' end angered terrestrial spider orchid, Caladenia fonnosa G. W. Carro[4:00]
~) \. 3 . Rodrigo Reinoso , l. Becerra, N. Garido & M. Silva: Determination of ncw

endo mycorrhizal fungi from two Chilean orchids, Chloraea crispa and C. gaviuL (Orchidaceae). [4:20]
4. Ann Lawrie, T. Huynh, R.E. Raleigh, C.B. McLean, RG. Cross, F. Coa tes &

A.C.A. Moorrees: Molecular biology of mycorrhizal fungi from Au stralian
terrestri al orchids. [4:40]
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Tucsday S tr ea m 2: Session A

Population biology (1) Chairs: Jo Willems and Dennis Whigham
l. Jo \ViIlems & D.F. W hig ham : The role of long-term, individual based

dcm ographic studies in the conservation of terrestrial orchids. [9:00]
2 . Tii u K ull , K. T ali & T. Tuuliki: Populat ion dynamics of north temperate orchid

spccics. [9:30]
3 . Fiona Coates & 1. Lunt: Patterns of appea rance and transition to flowering in

Prasopliyllum co rrectum D.L. Jones, a threatened orchid from south eastern
A ustra lia . [9:50]

4. Jan a Jersakova & Pavel Kindlmann: Factors affecting fruit set in Orchis morio.
[10: 10]

Tuesday Stream 2: Session B

Popul ation biology (2) Ch airs: Rayrnond Tremblay and Michael Hutchings
l. Dennis \ Vhi gham & Jo W ill e rns: Popul ation studies of terrestrial orchids ­

habitar man agement and annua l counts of aboveground plants are only part of
the picture. [11 :00]

2. Michael Hutchings: TBA. [11 :30]
3 . Raymond TrembIay & Mi ch ael Hutch ings: Population dynarnics in orchid

conse rva tio n: A revi ew of analy tical methods based on the rare sp ecies
Lepan tlies eltoroensis. [11 :50]

Lunch : Mat thew Buckels: The issues and impacts of global warming. [12:30]

T uesday Stream 2: Session C

Managing the trade in wil d orchids. Chair: Robert R. Gabel
l . R obert R. Gabel : The irnpact of interna tional trade on orchids . [1 :30]
2 . Geoff Stocker: CITES - Conservati on showpiece or opportunity lost. [2 :00]
3. Gloria L.P. Siu: TBA. [2:20]
4 . .Iin Xiaohua, Qin Haining & Gloria, Siu Laiping: Traditional usage of orchids

in Ch ina. [2:40]
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Thursday Session D Conservation Gen etics (2) Rccovery and sampling strategies.

Thursday: Session A

Orchid Specialist Group (OSO) Meeting. Chairs: Phillip Cribb & Shelagh Kell
1. Introduction: Phillip Cribb and Shelagh Kell [8:30]
2. OSG strategic plan: Phillip Cribb
3. Secretariat report: Shelagh Kell
Regional group reports:
4. Afro-Madagascar: George Mugambi
5. Australasia: Kingsley Dixon
6. East Asia: Gloria L.P. Siu
7. Indian Subcontinent: Udai Pradhan
8. Meso America: J Warner
9. North America: Marilyn Light
10. South America: Alex Hirtz
11. Europe: Phillip Cribb

Thursday: Session B

OSO Regional workshops. Chairs: Regional Chairs
1. Ex situ conservation group report: Phil Seaton [11:00]
2. Use of Revised Red List Criteria, RAMAS Red List and SIS: Wendy Strahm
3. Any other business
4. Date and venue of next meeting: 1Th WOC, Shah Alam, Mal aysia .

Thursday: Session C

Conservation genetics (1) Diversity and priorities. Chairs: Mike Fay, Seigy Krauss
and Walter Rossi
l. Walter Rossi, M. Cri stina Mosco & Luciano Bullini: Genetic erosion in Italian

populations of threatened orchids: Cypripedium calceolus, Orchis palustris and
Da ctylorhiza incarnata . [1:30]

2 . Faridah Quamaruz-Zaman, Michael Fay, John Parker & Mark Chase:
Conservation genetics of rare and endangered British Orchids. [2:00]

3. Peter Hollingsworth, Richard Bateman et al.: Population genetic structure of
species of Epipactis. [2:20]

4 . Richard Bateman & Peter Hollingsworth: Species delimitation and
conservation prioritisation: operating at the boundary between phylogenetics
and conserva tion genetics. [2:40]

Thursday: Session D
Conservation genetics (2) Recovery and sampling strategies. Chairs: Seigy Krauss,
l\tlike Fay and Walter Rossi
1. Siegfried L. Krauss & Rob yn Taylor: Restoration genetic s of Caladenia in

urb an bushland rernnant s in Perth, Westem Australia. [3:30]
2 . Michael F. Fay, Mark W. Chase, Robyn S. Cowan & Mikael Hedr én Orchid

conservation genetics - How many data do we need ? [4:00]
3. Rod Peakall , D. Ebert, J . Mant & F. Sch iestl: Application of genetic tools for

the conservation of orchids: prernise and pitfalls. [4:25]
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Friday Stream 1: Session A

Case stud ies in orchid conservation. Chairs: Shelagh Kell and Kingsley Dixon
l . Dcnise Wilson: Orchid conservation efforts in Costa Rica. [9:00]
2. .lohn Sawyer & Peter de Lange: Biogeography and orchid conservation in New

Zealan d: Case studies from the Departrnent of Conservation orchid files. [9:30]
3 . Gary Backhouse, Fi ona Coat es & James Todd: An overview of th e

co nservatio n status of the orchids of Victoria. [9:50]
4. Rusea Go & A. Julaihi : Di versity and conservation of limes tone orchids in

Sarawak, Malaysia, [10: 10]

Friday Stream 1: Session B

Rol e of orchid soc ieties and growers in orchid con servation. Chair: Henry Oakeley
l. Henry Oakeley: The importance of the National Plant Collection schemes in

orchid conservation. [11 :00]
2. Alan Dash: The role of the Au stralian Native Orchid Society lnc. in orchid

conservation. [11 :30]
3 . Chitrapan Piluek, Pramote Triboon, Chukiat Tapsan and Derake Tonpayom:

Wild orchid conservation for ecotouri sm in Thailand . [11 :50]
4 . Helen Richards: The Australian Orchid Foundation and conservation. [12 :10]

Friday Stream 1: Session C

Taxonorn y for co nservation . Chairs : M a r k Cleme nts and Ed de Vogel
1. Mark Clem en ts: Systemat ics and its implicati ons fo r orchid con ser vation .

[1 :30]
2. Ed de Vogel & André Sch uiteman: The proj ect "Orchids of Southeast Asia" on

CD-ROM. [1:50]
3. Stephen Hopper: Overcoming the taxon ornic impediment : A case study in

so uth-west Western Australia . [2: 10]

Friday: Session D

Conclusions and recornmendations. Chair: Stephen Hopper [3:00]
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Friday Stream 2: Session A

Pollination biology (1) Chair: David Roberts
1. David Roberts & Chris C. Wilcock: Levels of fruiting success in the Mascarene

Islands orchid flora: implications for conservation. [9:00]
2. Patl Vitt: The effects of hand-pollination on growth, survival and reproduction

in Platanthera leucophaeta, the eastern prairie fringed orchid. [9:30]
3. Carlos Lehnebach, A.W. Robertson: Pollination ecology of the genus Earina

Lindl. in New Zealand. [9:55]

Friday Stream 2: Session B

Pollination biology (2) Chair: Mark Chase
1. Topa Petit & Doug Bickerton: Preliminary investigation on the pollination,

ecology and conservation of the endangered Caladenia behrii in South
Australia. [11:00]

2. Florian Schiestl, Colin Bower et al.: Chemical cornmunication in sexually
deceptive 'orchids - implications for evolution and conservation. [11 :20]

3. Colin Bower: Specific pollinators and Australian sexually deceptive orchids:
General principles and implications for conserving their biodiversity. [11 :40]

4. Jim Mant: Pollination of Chiloglottis by sexual deception of Thynnine wasps:
ecosystem interactions and implications for conservation. [12:00]

lOCC 2001 16



Postcr Presentations:

Nura Abdul Karim, K. Sivasithamparam & K.W . Dixon: Pectic zymogram
analysis of orchid fungal endophytes .

Ruy José Válka Alves , Regina Braga de Moura & Luiza Carla Trindade de
Gu sm íio: Herbarium orchid database - Museu Nacional, Rio de Janeiro.

Ruy José Válka Alves: Orchids as agents of primary succession on rocks in Brazil.

Georgia Basist, A.e. Lawrie , R .E. Raleigh & R.G. Cross: Identification of
threatcn ed Caladen ia species (Orchidaceae) using traditional and molecular
techniques to aid in their conservation.

M.A. Ci sternas & Carlos Lehnebach: Pollination studies on Bipinnula fimbriata
(Poep.) Johnst. in Central Chile.

Stephen ClarkerRecovery plann ing for three endangered orchid species in SE New
South Wale s - Crimson Spider orchid (Caladenia concolor), Tarengo Leek orchid
tPrasoptiyilum petilum) and Rhyolite Midge orchid (Genoplesium rhyoliticum¡

Alan Dash, Ruth Rudkin , Peter Eigelsho ven & Russell Wales: Australasian Native
Oreh ids Soei ety lne. : The role of ANOS groups in New South Wales in orehid
conservation, [X 3]

Trevor J. Edwards, S. Piper , & D.!. Th ompson: Conservation threats and the
current status o f South African terrestrial orchids with respeet to in vitro
germination.

Karina Fitzgerald & D.L. Jones: Endangered Prasophyllum R.Br. in south-eastern
Australia .

Elizabeth A. Fraser: Thelymitra matthewsii - A specialist orchid maintaining a
precarious ' toe-hold' in New Zealand's far north?

Wesley Higgins: Conservation through propagation.

.Iana Jersakova & Pavel Kindlmann: Orchid population dynamics under human
influence.

Saleh B. Kadzimin & Philip Sipen: Cryopreservation of protocorm-like bodies of
Dendrobium by vitrification technique.

Susana Luna-Rosales, P. Ortega-Larrocea, V. Chávez, A. Barba-Alvarez: In vitro
sy rn b io tic gennination of Bletia urbana.

Barahara Rodríguez l\tlarcano, Rayrnond Tremblay, Elvia Meléndez-Aekerman,
Carla Co rtés & Owen McMillan : Paternity analysis and gene flow in a lithophytic
orchid using AFLP.
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Sarat Chandra Misra: The orchid flora of Orissa: status and strategics Ior
conservation.

George K. Mugarnbi: Ensuring survival of Kenyan orchids: the ex situ
conservation interventions.

Sofí Mursldawatí: Conservation biology of an achlorophyllous orchid: A case
study on the undergrourid orchid (Rhizanthella gardneriy.

Leticia Quay et al.: Is there a one-to-one specificity between Diuris species and
rnycorrhizal fungi?

LV Sernerenko & IV Shvets: The genus Dactylorhiza in the flora of Belarus.

Ish Sharma, D.L. Jones, M.A. Clernents & c.J. French: Unusually high genetic
variability revealed through allozyrne polyrnorphisrn of eastern (Pterostylis
gibbosa) and Westem Australian (P. aff. picta) endangered orchid species.

Dave 1. Thornpson, Trevor J. Edwards and Johannes van Staden: Conquering coat­
irnposed seed dorrnancy in the South African Disa (Orchidaceae): old ideas and new
techniques.

David Willyams: Micropropagation of jarrah forest plant species at Marrinup
Nursery (ALe OA World Alurnina-Australia).

.Iin Xiaohua and Qin Haining: The orchids of the Northwest Yunnan, Chin a.

Abstracts in absentia:

Leonid V. Averyanov: Analysis of orchid endernisrn in eastem Indochina.

Lorena En d a r a : Pollination ecology of four Dracula species growing
syrnpatrically in northwestem Ecuador.

Lorena Endara, Renato Valencia & Susana León-Yánez: Conservation status of
endernic Ecuadorian orchids.

Moharnrned Kamrul Huda el al.: Colonisation and diversity of epiphytic orchids
on tree s in disturbed forests.

Udaí Pradhan: Achlorophyllous orchids of the lndian Re gion and the ir
conservation needs.

Irina V. Tatarenko: Population studies In the ep iphytic orchid Sarcocliilus
japonicus.
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i\1()1uiay Sl' ssiun ,\

Plant conscr vatíon - an international overview.

Petcr S. \Vysc Jackson
Botunic Gardcns Conse rvatio n lntemational. Descanso House, 199 Kew Road , Richmond, Surre y, TW9 3BW,
U.K. Email: pwj @bgc i.rbgkcw .org.uk

Th e papa presents an ov erv iew of contemporary effo rts being m ad e through out th e world
fo r p l.m t co nse rvation, including a recent in itia tives to es tab lish a Gl obal Stra teg y for Plant
Conscrvation throu gh the C on vention o n Biol og ical Di versit y.

lt is poi n ted o u t th at ove r th e la s t de cade th e basi s for and practice of pl ant
consc rv atio n has broadene d conside ra b ly . New effo rts are being made to devel op measures
to co m p lc me nt in situ conservation, including habitat recovery, plant introductions and
rest itut ion s, ex situ con ser vation , suppo rted by new a nd exte ns iv e research in many aspects
of pl ant con servation bi ol og y a nd complementary educational and public awareness
programs . Such integrated con servation measures now form an intrinsic part of most
conservation poli ci es and pr ograms.

Pl ants are uni ver sall y recognised as a vital part of the world's natural heritage and an
esse n tia l rcsource for th e pl an et . Pl ant spec ies a re a ke y component of global sustainability,
bu t de sp ite th is. ten s o f thou sand s of plant s are curre ntly threat ened and de spite be st efforts,
thi s tota l is likel y lO rise ove r the coming century.

\V o rld wide some th ing in th e re gi on o f 270,000 pl ants have been describ ed, of the
es tirna te d tot al o f 32 0, 000 spe c ies th at pro bably ex ist. Of these plants , the maj ority are
flo werin g plan ts , as we ll as ve ry sig n ifica nt numbers o f bryophy tes, fems, con ifers and
othe r pl ant groups. G ood info rmatio n is ava ilab le on plant tax on omy and di stribution , but
less th an 20 % o f th e world's pl ants ha ve had th eir co nse rva tion s ta tus comprehensively
asse ssc d . Th e 2000 I UCN Red Li st o f Threaten ed Speci e s records 5,611 spec ie s as
thr ea ten ed. Th e pr e viou s l UC N Red L ist 01' Threaten ed Plants o f 1997 included 33,798
th reat cned pla n ts , to w hic h the o ld Re d L ist Cat egorie s had been a pp lied . Thi s fig ure
represcn ted c.12.Sl/t of the world 's vascu la r flora .

Plants are e ndange red by a comb ina tion of fac to rs ; popul ati on growth cau ses eve r­
inc reas ing pr essure o n the world 's re ma in in g natural a reas. w ith un su st ain abl e ag ric u ltur e
a nd fo res try pr act ices co ntributin g to consi de ra ble ongoing losses in pl ant di versity . O ther
fac to rs incl ude ove r-co l lect in g and u nsus ta inab le expl oitati on o f pl ant re source s,
urbani sati on. pollu t io n , agri cultura! inten s i ficat ion and land u se changes, the spread of
inva si ve alie n p lan ts , anirna ls and pathogen s a Jl loo contribute to thi s c risis for plants. The
irnpact o n pl ant s o f g loba l w arming, and c lim ate change in general, stiJl cannot be
quantified adequ ately but must sur e ly be increasingly significant.

M aj or efforts throu ghout the world are being undertaken by international agencies and
nati onal governments , supported by a g reat di versity of institutions, organizations and other
g roups at all le vel s to de vel op pract ical actions to sa feguard plant diversity.

The pres entat ion described the current efforts being made by a range of organisations
to creare a Global Strat egy f or Plant Conservation through the Convention on Biological
Di versit y, as well as com ple me nta r)' initi ati ves , such as The lnternational Ag enda f or
Botanic Gardens in Conservation , th at can contribute to such as strategy . The ultimate airn
of thc Gl ob al Strate gy will be to halt th e current and continuing loss of plant diversity by
providing a frarncwork for exi sting initiatives and facilitate harmony between thern: to
idenrify gaps and mobilise the resources needed for the achievement of the goals of the
Strat c gy. The stra teg y will a lso pro vide a fr amework for actions at global, regional,
nati o nal a no local le vel s. A g lo ba l dimen si on lO the s tra te gy is irnportant because it can
fac i lit. uc the de vc lopme nt o f a gl ob a l con se nsus of kcy objectives. targets and actions and
cnh .mcc co llubo ra tio n a t all lc vel s .
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The majar elements of the proposed strategy are:

• Understanding and Documenting Plant Diversity
• Conserving Plant Diversity
• Using Plant Diversity Sustainably
• Promoting Education and Awareness about Plant Diversity
• Building Capacity for the conservation of Plant Diversity

The development of targets for plant conservation has been a key part of this process.
14 outcome orientated targets have been proposed, to be implemented by 2010. These
ty es of proposed targets have been increasingly used in recent years to provide a
frarnew ork for actions by multiple actors. The best known example is the set of
International Development Goals which has been adopted by most countries, both donors
and developing countries, as well as by relevant international institutions. They are drawn
from the goals adopted by a series of UN conferences in the 1990s.

The Strategy is not intended to be a "program of work" analogous to existing thematic
and cross-cutting programs of work under the Convention. It does not, therefore, contain
detailed activities, expected outputs etc. Rather, the strategy provides a framework by
means of setting outcome-orientated targets

The Strategy, and its 14 targets, are intended to provide a framework for policy makers
and public opinion and catalyse the reforms necessary to achieve plant conservation. Clear,
stable, long-term targets that are adopted by the international community can help shape
expectations and create the conditions where all actors, whether governments, the private
sector, or civil society, have the confidence to develop solutions to address threats to plant
diversity. For the targets to be widely understood, and appealing to public opinion, they
need to be kept fairly simple and straightforward. They should be understood in a common
sense raiher than a literal way . In order that the number of targets be kept manageable, they
need to focus on a set of activities that are strategic, rather than aiming to be
comprehcnsive.

It is hoped that the CBD will endorse the Strategy in April next year and invite Parties,
Governments and relevant organisations to adopt these targets, and, as appropriate, to
incorporate them into relevant plans, programs and initiatives, including national
biodiversity strategies and action plans, in order to promote a common effort towards
halting the loss of plant diversity.
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l\lolllla y Session A

1. Orchid conservation at the cross-roads.

Phillip Cribb
Deputy Kccpcr of the Herbarium, Royal Botanic Gardens, Kew , Richm ond , Surrey, TW9 3AE, UK. Em ai1:
p.cribbO rbgkew.org.uk

Orchids are not only one of the most diverse and most widespread families of flowering
plant s but one of the few plant families that have a profile that can benefit plant
conservation on a broad scale. In short, orchids are sexy. Orchid con servation , however, is
at a cro ssroads. We understand more about the distribution, rarity, threats and extinction of
orchid s than ever before, and we have the scientific tools to address many of the problems;
yet not everyone is convinced that there are problems or that, if they exi sto there are
solutions. Very positive and exciting progress is being made on many fronts. Sorne of the
lessons leamed by successful projects need to be more widel y disseminated and can be
useful on a broader front . Sorne of the successes wiII be discussed . The IUCN/SSC Orchid
Specialist Group has a vital role to play in catalysing orchid conservation by promoting
effective orchid conservation, in educating the orchid community and in liaison with
governmental and intern ational conservation organi sation s.
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Monda)" Scss ion B

1. DNA data and Orchidaceae systematics: a new phylogenetic c1assification.

Mark W. Chase ' , John V. Freudenstein" and Kenneth M. Camerorr'
1. Jodrell Laboratory, Royal Botanic Gardens, Kew, Richmond, Surrey TW9 3DS, United Kingdom. Email:
m.chaseO rhgkcw.org.uk
2. Ohio State University Herbarium, 1315 Kinnear Road, Columbus, Ohio 43212-1157, l.1SA
3. The Lewis B. and Dorothy Cullrnan Program for Molecular Systematics Studies, The New York Botanical
Garden , Bronx, New York 10458-5126, USA

Orchidaceae are rapidly becoming one of the best-studied families of the angiospenns in
terms of infra-familiaI phylogenetic relationships. These studies demonstrate that several
previous ideas about phylogenetic pattems were incorrect, which malee all previous
c1assifications out of date. Therefore, in this paper we describe the emerging patterns and
propose a new phylogenetic classification of Orchidaceae that accords with these newly
discovered relationships. We recognise five subfamilies: Apostasioideae, Vanilloideae,
Cypripedioideae, Orchidoideae and Epidendroideae, the last containing the bulle of the taxa
in the family. Apostasioideae are sister to all the rest, followed successively by
Vanilloideae, Cypripedioideae and the remainder of the monandrous orchids, Orchidoideae
and Epidendroideae. Although only an interim classification, it should help to focus other
areas of orchid research and stimul ate the creation of new hypotheses that will direct orchid
researchers to new questions.
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Mond uy Sc ssinn H

2. Modcrn species concep ts and practical considerations for conse rvation of
Orchidaceae.

Alce M. Pridgcon
Roya l Botunic Gardens, Kew, Richmond, Surrey TW9 3A B. U.K. Email: a.pridgeon @rbg kcw .org.uk

In dcscriptions of new orchid species, mo nographs, and floras, aut hor s rarel y men tion
which of the 22 or so pub lished species co ncepts they have applied in circumsc rib ing taxa
or compiling checklists. Th e philosophical underpinnings of how we think of a species - as
naturall y orga nis rns interacting with their en vi ronment as well as a c1ass , the end point of
speciation, with defining characteris tics - still pro voke debate among biol ogists about what
theoretical and pra ctical criteri a should be used in recognising species and determining their
boundaries.

Every spe cies conce pt (e.g. Biological, Morphological , Evolutionar y, Hennigian ,
Ph ylogenet ic , Gen ealogical) has it s proponents and critics, but two fundamental questions
ca n and sho uld be asked abo ut each: 1) Which (if any) theoretical conside rations sho uld be
included in the definition of a spe cies? and 2) How can we make the con cept operational for
fie ldwork and con servati on man agement without sacrificing theoretical subs tance and
sc ientific ri gor ? Whet her we should admit information about processes such as
reproducti ve isol ati on into our definition depends on how readily we can assess their
effect s, a di fficult if not imp ossibl e proposition in allopatric populations or in the tropical
ca no py . Wh ether we insist that species themselves be mon ophyletic depends on whether
we co ns ide r the popul ati on or the indi vidual organi sm the unit of study . FinalIy, if our
species co nce pt is cha rac ter-based, mu st the diagnostic character s be aut apom orphi es or ca n
they simply be unique co mbinatio ns of character states?

Th e exige ncies created by habi tat de struc tion, globa l warming, mass coll ectin g, and
ulti matel y hum an overpopulatio n compe l us to ge t into the fie ld with a phy loge netic but
charac ter-based concep t, train othe rs ro join us, and thereb y document bio logi ca l di versity
while it still ex ists. Only afte r we have a full inventory of life ca n we afford the luxur y of
debatin g the more theoret ical conside ra tions of what a give n species is - or was .
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Monday Scss ion B

3. Australian orchid conservation.

Stcphen D. Hopper' , David L. Jones? and Andrew P. Browrr'
'B otanic Gardens and Parks Authority, Kings Park and Botanic Garden, West Perth WA 6005, AUSTRALIA.
EmaiJ: steveh ts kpbg.wa.gov.au
2Centrc for Plan! Biodiversity Rcsearch, PO Box 1600 Canbcrra ACf 2601. AUSTRALIA
' Depan rnenl of Conservation and Land Managernent, Westem Australian Threatened Species and Communitics
Unir, PO Box 51 Wanncroo WA 6065. AUSTRALIA

Because of their wide public appeal, Australian orchids have been among the first native
plants to receive conservation attention. For example, in the early 1900s, prohibition of
picking orchids close to Perth and on main road verges was specified in the Native Flora
Protection Act. However, it would be many decades before State legislation was introduced
protecting the habitat of orchids through establishing conservation reserves, and only over
the past decade has Federal legislation been proclaimed to back up that in most States and
Territories protecting threatened species.

Effective conservation of Australian orchids is criticaIIy dependent on a sound
taxonomic understanding of the compostion of the flora, of orchid distribution and biology,
and then local, regional and national conservation organisations and individuals committed
to conserve this remarkable heritage.

A significant taxonomic impediment has existed until recently, when a growing body
of enthusiasts and botanists have pooled resources to document the orchid flora using the
latest technologies and approaches, including molecular systematics and modem ficld travel
and search methodolgies. Currently about 1300 taxa are recognised in Au stralia. of which
one sixth are epiphytes and the remaining five-sixths terrestrial. At the national level in
2001 , ca. 170 are listed as threatened, inc1uding six species presumed extinct, 100
endangered and 60 vulnerable. Many of these taxa occur outside existing national parks and
nature reserves. Sorne have been secured in new conservation reserves. Others will remain
on land used for different purposes, and require bro ad community attention and support to
avert e., tinction.

Recovery programs for a number of these threatened species have been developed,
providing fine examples of cooperation among interested individual landowners,
community groups, scientists and government agencies. In a few cases, sueh cooperation
has yet to materiali se , and urgent off site conservation action is needed as an interim
insurance measure. We review major issues and trends in orchid conservation for Australia,
and offer suggestions for future strategic action.
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Muuday Session C Case studies and assessment of conservation priorities.

1. Orchids and Red Lists: identifying species in need of conservation action.

Wcmly Strahrn
IUCN Plants Officer, Species Survival Programme, Rue Mauverney, 28, Cl-I-1196 Gland, Switzerland, Email:
was @iucn.urg

For more than three decades IUCN Red Lists and Red Data Books have been produced by
the Species Survival Commission (SSC) of IUCN-the World Conservation Union . These
docum ents serve to identify species in need of conservation action, and give an evalu ation
of the global con servation status of biodiversity. In recent years an ambitious Red List
Prograrnme has been developed in order to ensure that the ruCN Red List is scientifically
rigorous, and provides an objective list of threatened species. New IUCN Red List
Categories and Criteria, based on extinction risks, were prepared in 1994 and revised in
2000 to ensure that conservation assessments are made in an accurate, transparent and
defcndable manner. This paper gives an overview of the Red List Programme and outlines
the revisions that have been made to the IUCN Red List Categories and Criteria. In
addition, two tools to help researchers assess species (an expert system called "RAMAS®
Red List" , and the Species Information Service), are discussed. Although orchids are the
largest family of flowerin g plant s and many species are at risk 'of extinction, they are under­
represented in Red Data book s and lists for a variety of reasons. This paper demonstrates
how the Red List Programm e as well as the Species Information Service will help in
prio ritising species in need of con serv ation action, as well as facilitate the exchange of
information to support natural resource management and policy formulation.
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Friday St ream 1: Session A Case studies and assessmen t of conservat ion priorities.

2. Orchid conservation at the Singapore Botanic Gardens.

Yam Tim Wing* & AungThame
Singapore Botanic Gardens, 1 Cluny Road, Singapore 259569. Email: yam_tim_wing@nparks.gov.sg

Singapore is centrally located in South East Asia. l " north of the equator. The Republic of
Singapore consists of one main island and 49 small islands. The totalland area is 647.5 krrr' , It
has a typical equatorial climate. The average maximum temperature is about 3loC and the
average mínimum is 24°C. Average daily temperature is around 27°C. Relative humídity varies
from around 70% in the day to about loo% at night, but the average is 85%. The Island also
benefits from having a high rainfall of about 2400 mm per year. This equatorial climate
provides ideal conditions for many orchids. More than 180 orchid species represented by sorne
60 genera have been recorded in Singapore. This is considered quite a large number for such a
small area.

About 75% of the country's orchids are epiphytes and the rest are terrestrials. We have
many interesting species among the native orchids, including, one of the longest growing
ones (the climber, Vanilla griffithii); the largest orchid in the world (Grammatophyllum
speciosum ); one "leafless" genus (Taeniophy llum) and seve ral "Jewels" (Anoectochilus,
Nephelaphyllum, etc).

Owin g to hab itat destruction and ove r-collectio n, orchid species are seriously
endangered in Singapore. In view of this, a program was started to conserve the native
orch ids of Singapore and those of nearby regions. This pap er reports sorne of the
achievements of the conservation program oThese inelude 1) the artific ial propagation and
reintrodu ction of Grammatophyllum speciosum, the tiger orchid, to its natural habitat, and
2) the production of superior, horticulturally desirable species through breeding.
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Monday Scssion e Case studies and assessment of conservation priorities.

3. THA.

Datuk Lamri Ali
Thc Board OfTrustees OfThe Sabah Parks, PO Box 10626, Kota Kinabalu, Sabah, 88806 , MALA YSIA.
Email: sabahparks@sabah.gov.my

[Abstra er not received]
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Monday Scssion e Case stud ies and assessment of conservation priorities.

4. Status of Thai native orchids.

Weerachai Nanakom
Qu cen Siri kit Botanic Garden, The Prime Minister Office. Maerirn. Chiang Mai, 50180. THAILA:--.rn. Email :
wceravhO chma iz.Ioxinfo.co.th

In Thailand, Orchids are found in all different habitats ranging from hiII evergreen forest at
2,565 m. in the north to sea level in the peninsular. The Orchidaceae is the largest plant
family represented by 170 genera and 1,230 species and among these 150 species are
considered endemic to the country. Major genera are Dendrobium (153), Bulbophyllum
(145), Ería (63), Habenaria (37), Oberonia (36), Liparis (31), Coelogyne (27) and
Cleisostoma (25) etc. For their habit 65% are epiphytic, 35% are terrestrial and only few
species in the genera Aphyllorchis and Galeola are Holomycotrophic orchids.

Important progress in the study of the Thai orchids and flora were initiated in 1955
under the Thai-Danish Flora of Thailand project. Field expeditions were undertaken
intensively during 1957-1960 and the work of Professor Gunnar Seidenfaden (1908-2001)
and Dr. Tem Smitinand (1920-1995) have contributed altogether approximately 15,000
herbarium specimens, preserved specimens in spirit and living material. A series of
botanical papers and books were published in the Nat . Hist. Bull. Siam Soc. , Dansk Bot.
Arkiv ., Opera Bot., Nordic. J. Bot. , and Orchids of Thailand. Although quite a large
number of the native Thai orchids were recorded, their information however, is stilI
insuffici ent for the taxonomic revision.

Queen Sirikit Botanic Gard en (QSBG) established in 1993 aiming to serve as a centre
for academic studies, research and render services conceming botanical kno wledge as well
as te provide a place of beauty and valuable Thai flora . One of the acti vities is to
strengthen ex-situ cons ervation of valuable Thai species and orchids is one of QSBG' s most
active programs. The living collection depo sited at QSBG is approximately 70 genera and
360 species and is now serving as livin g library and an important source to improve
knowledge on Orchid taxonomy, Orchid biology, Orchid breeding and relevant acad emic
research . Moreover to con serve the rare and endangered species, to propagate and to
prevent them from becoming extinct.
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I\I1IIllla y S l·~~i nn D T hrcatcn ing processes.

1. The nature 01' threats to orchid conservation.

Harold Koopow itz' & P. (Bill) Lavarack"
1. Ecology and Evo lutionary Biology, University of California, lrvinc, CA 92697, USA.

Em ail : hkoop owi @uci .cdu
2. 37 Bay St., Pal larcnda, Qucen sland, 4 8 10. Aust ral ia .

Th crc is almost uni ver sal recogniti on that over the past several centuries that nearl y all
biodivcrsi ty has co me und er increa sin g threat. The orchids represent a substantial part of
the planet' s plant biodi versit y, accounting fo r so rne 8-10% of all named plants and possibl y
un evcn hi gh er percentage of the tropic al floras. There are two fat es available for
ec osy stems. They may either be totally converted into other systems 01' else they may be
partially degraded . The types of threat that orchids face can be divided into two main
categories , threats that re sult in ecosystem conversion and threats that result from
commercial exploitation. Of these the first is of major importance and it can be subdivided
int o three main categories. There are threats that result in total conversion of ecosystem s.
These re sult from clearing forest s for lumber, cutting 01' drowning forests for darns:
co nve rting savannahs and fo res ts into farm land s; strip mining; large fires; urb ani sation and
deserti ficat ion. Partial degradation of ecosystems occurs when selecti ve log ging: slash and
burn agri culture; fore st fragmentation occurs. Other potential problems occur with
pollinator losse s : keystone spe c ie s are changed 01' lost; genetic erosion takes pl ace;
aggress ive weed s are introduced ; animal introdu ctions perturb the ecosystem; fuel wood
ga thering takes place ; sma ll fires and changi ng fire regimes happen and when system s are
subjected to locali sed pollution. The third category encompasses more widespread events
sueh as globa l di srupti ve patterns either as a direct 01' indirect result of human pop ulat ion
ex pa nsio no Th ese effec ts include global war min g and increa sed CO 2 emissions; rising sea
level s: aci d rain: large-scalc po llut ion and ozone depl eti on . Threats work at man y different
levels and sc ales . Sorne of these such as increa sin g average world ternperatures and rising
sea leve ls are globa l in sca le and rnay already be beyond our abilities to ame lio rate thern.
Bu t we nee d to be aware of the ex is tence of those threats, as well as, the more mund ane
prob lems such as po llina tor losses. poaching and urban encroachme nt, etc., that work at the
small-scale loc al level and are so lva ble. In thi s pap el' we attempt to asses s the nature and
types of threats facing orchids and their habit ats, as well as the quali ty of data ava ilable for
making realis tic es tima tions of the severity of the se problem s.
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Monday Session D Threatening processes.

2. Threatening processes in Eastern Australia.

David L. Jones
AustraJian National Herbarium, GPO Box 1600, Canberra, ACf 2601. Emai1: david.jones@pi.csiro.au

Of the surviving orchids in eastem Australia, about 200 species of terrestrials and about 60
species of epiphyte are categorised as rare, vulnerable or endangered. This represents about
30% of the terrestrial orchids of eastem Australia and about 27% of the epiphytes. Also five
species of terrestrial orchid and possibly two epiphytic orchids are extinct. In my opinion,
based on modem studies of relict habitats, this is a huge underestimation and the real level
of extinction is much higher. Orchid-rich habitats parallel the parameters required for
successful agricultural pursuits (fertile soils, reliable rainfall) and as a result have suffered
disproportionately from the wholesale clearing that has occurred since European settlement.
Urbanisation, particularly in coastal regions, has also had drastic effects on orchid species
and populations. Soil erosion and salinisation, especialIy of bushland adjacent to
agricultural sites, results in a dramatic loss of plant diversity. Feral animals, particularly
rabbits, pigs and goats, continue to have debilitating effects on orchid populations, even in
reserves such as National Parks. More insidious are the deleterious effects of spreading
populations of feral garden snails and slugs from urbanised areas. Recently the perils of
naturalised aphid populations as potential vectors of exotic plant viruses have become
apparent. With sorne ten percent of the Australian flora being naturalised, the cornpetitive
effects of certa in weeds , such as Asparagus asparagoides and Oxalis pes-caprae, become
param ount in the sur vival of sorne orchid taxa. Inappropriate buming regimes in forests,
National Parks and relict patches of bushland contribute significantly to fluctu ations in
orchid numbers. Illegal collection of plants for cultivation can have a major impact on rare
taxa. Local issues, sueh as rubbi sh dumping, fire wood coIlection , roadworks , changes in
land status and ownership and the use of herbicides can aIl have significant effects on
orchid popul ations surviving in patches of remnant bushland . Largely unknown is the
effects of aIl these factors on populations of associated pollinating insects. Unforsee n are
the unkn own factors associ ated with climate change.
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i\ I,,"<1 a )' S"ss ion D Thrcatcning processcs.

3. Chileun orchids: What do we know about them?

Ca rlos A. Lch neb ach " ! & M. Riv eros /
l. Eco logy Group, Institute of Natural Resou rces, Massey Univcrsity . Palm erston North, New Ze aland. EmaiI:
e.Lehnehac h@massey.ac.nz.
2. Insti tuto de Botanica. Un iversidad Austral de Chile, Valdivia, Chile.

Orchids are one of the least studied groups of flowering plants in Chile and practically all
the curre nt informati on dates from the late 1800 's . Excl uding a few studies (e .g. Reich e
1910 ; Gumprecht 1980 ; Ri veros 1991 ; Niew enhuizen 1993 and Pridgeon 1997), orch ids
have bec n so lely record ed in vegetation studies. To date, there is no national legi slation to
protect Chi lea n orchids. Hoffm ann ( 1989) pointed out that "they are a rather numerous
group that still requires more study", therefore orchids were not considered in the
Conservati on Status Assessment of the Chilean Monocotyledonous Geophytes.

During the last couple of yea rs , studies about distribution, abundance and reproductive
biology have been conduc ted in orchid spec ies from central-south Chile. In addition to
these studies, the current threaten ing proces ses hav e been identified in both prote cted and
unprot ect ed ar eas. Habitat destruction ca us ed by urbani sation activities i.e. road
constru ct ion or development of recreati onal ce ntres in coastal biotopes is considered the
pr incip al ca use of the extirpa tion and decline of populations. Forestry and agricultural
ac tiv ities and grazing pressure by lives toc k have reduced speci es richness in sorne areas of
the country. Ironi call y, nu merou s health y orchid popu1ations have been recorded und er the
canopy of exotic tree plant ation s (Pinus sp. and Eucalyptus sp.). The introduction of exotic
pl ant s and anima ls is also considered a me nace but to a min or ex tent. Lastl y, hab itat
fragm ent at ion has become an issue fo llowing studies int o the reproductive bi ology of
Chi lcan orc hids reprodu ct ive biology. Low effec tive pollinati on , low fruit- set in the wild
and the widespread occurrence of pollina tor depende nt taxa in both genera are featur es that
ma y dramat ically dec rea se the repr od uctive success of a species wh en in isolatcd
populat ions.
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Monday Session C Thrcatening Proccsses.

4. The depleting orchid flora of Sikkim and strat egies for conservation.

R.e. Srivastava
Botanical Survey ofIndia, Sikkim Himala yan Circle, Gangtok-737 101. Present address: Indian Botanic Garden
Howrah - 71 I 103, India.

Sikkim Hirnalaya is considered to be one of the richest regions of the count ry in Orchid
species. Out of ca. 1250 species known from India ca. 650 species occur in the North
Eastern region (Old Assam) while ca . 451 species are known from this tiny Him alayan
State only. But as a result of developmental activities occurring rapidly in even the remote
corners of Sikkim, these remaining elements are depl eting at an alarming rateo A recent
study by the author reveal ed that out of ca. 451 spec ies recorded from Sikkim a large
number of them are known only from solitary or a few collections dating back to almost a
century. Several orchids have been lost from the wild due to biotic influences andlor
natural disasters like frequent land-slips etc. For example Paphiopedilum venustum is now
extinct in the wild due to destruction of its habitat for cardomom cultivation. Cypripedium
macranthum, C. himalaicum and to sorne extent Pleione hookeriana are on the verge of
extinction due to demand by traders. Diplomeris hirsuta is restricted to a solitary locality.
Coelogyn e treutleri may already be extinct. There are many more species for which even
the localities have not been known for a century. .

Th is paper explains vario us aspects of this problem and recomme nds remedial
measures for improving orchid conservation . Taxa which have not been collected recently
andlor whose exact localities are not known have been enumerated in this papero
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T IIl's.la )' SI rvurn 1: Scssion A Recovery (1 ): Ex situ strategies in orchid conservation.

l. Tite role of ex situ techniques in re-establishment of terrestrial orchids in
tite United Kingdom.

Margarc t M . Rarnsay
Micropropagation Unit, Aiton House, Royal Botanic Gardens, Kcw. Richrnond, Surrey. TW9 3AB U K.
Ern ai l: lll.ramsay@rbgkew.org.uk

Plant spcc ies acti on plan s often inel ude the use of ex si tu conservation techn ique s to
c o rnpleme nt h áb itat protection . These techniq ues inelude seed storage, conventional
propagatio n, micropropagation an d cryopreservation.
Methods have been de veloped a t th e R oyal B ot anic Gard en s, Kew for the in vitro
propagation of enda ngered orchids and for the development and growth of see dlings in the
g lasshouse, ga rde n and na tural si tes. The ro le of these method s in th e recovery and re­
es tablishment of orchid speci es is outlined.

L arge numbers o f seed lings of Cypripedium ca lceo lus, a flagship species for
co nservatio n in the UK, ha ve been grown in the lab oratory usin g immature seed and novel
asymbio tic medi a (Rarnsay and S tewart, 1998). This is a col labo ra tive pr ogram bet ween
Kew and English Natures Specie s Recovery Program to save a p lant redu ced to a si ng le
site . Of these seedlings, over 1500 have been planted ou t at 16 different locati on s inel uding
a public viewing area. A seedl ing re- establi sh ed in the wild flowered in 2000, 11 ye ars after
pIantin g, with widespread inte rest in th e med ia. This marks a sign ificant step towards the
goal of restori ng self-sustaining po pulations . The Eu ropean Ac tio n Plan (Te rschuran, 1998)
commends the success of thi s co llaborative projec t and many countries are now ini tia ting
simila r projects .

Mature seed of Cyp rip ed ium calce o lu s is now be ing coIlec ted for sto rage in the
M iIle nni um Seed Bank but is difficu lt to germinare routi ne ly , whi le imrnatu re seed is not
eas i ly sto red . A pil ot cryoprese rvati on trial using protocorms ge rminated fro m im rnature
seed and method s dev el op ed by Wilkin son ( 1998) was carri ed out with encouraging
preli rnin ar y resu lts.

Us ing sy mbio tic cul tur e wit h my corrhi za l fung i, severa l Eu ro pean terrestri al species
have bee n propagated fro m seeds an d re-in tr odu ced to managed sites in Eng la nd . These
inc1ude Dactylorhizas , Ophrys apifera, Anacamptis laxiflora a nd Liparis loesel ii , a
th reatened species throughout Europ e. A coIl ec tion of mycorrhizal fungi is maint a ined and
stored in liq uid nitrogen.
T he techniq ues desc ribed can be us ed to implemen t the ex sit u conservation and re­
es tab lishment o f thr eatened orchids in ccllabora tive programs They al so have the pot ential
to m ake artificially propagated plants widel y avai lable and thu s help to reduce wild­
coIlec ting.
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Tuesdu v Strearn 1: Sessi~n A Recovery (1): Ex situ strategies in orchid conservation.

2 . Tuber production as a method for improving conservatíon of terrestr-íal
orchids.

Nib Debcljak" 1.2, M. Rcgvar! and K.W. Dixorr'
1. 1:niv ersity o f Ljubljana, Biotcchnical Faculty , Departrnent of Biology, Vecna pot 111. 1000 Ljublj ana.
Sl ovcni a, Em ail : nika.debeljak@k2.net
2. Kings Park & Bot anic Gard en, W est Perth 6005, Wcstem Australia.

Due to human impact on the environment, orchids are regarded as one of the most
vulnerable plant groups. Consequently, there is an urgent need to develop effective
propagation and reintroduction methods for threatened orchid species. A number of orchids
can be propagated successfully in vitro using asymbiotic or symbiotic (fungus assi sted )
seed germination methods. In vitro symbiotic orchid seed germination provides a reliable
means to propagate orchids from seeds using naturally occurring fungi, resulting in quick
development of seedlings. Mycorrhizal fungi should be included in propagation efforts to
ensure that orchids persist in natural conditions where the mycorrhizal fungus is considered
crucial to plant development. While symbiotic germination in vitro can result in a large
number of healthy seedlings, these are often fragile and the survival of plants transferred to
soil is low . Dormant storage organs, such as tubers, are a more ideal form to tran slocate
orchids as tubers are robust and are better able to survive the transfer to soil. For most
herbaceous terrestrial orchids, tubers are produced towards the end of the gro wing season,
thu s in vitro sys terns need to pro vide for seedlings to progress towards a dormancy ph ase to
encourage adeq uate tuberi sation. A technique to stimulate early tuberization of rerrestr ial
orchids could serve as an effective method for proliferation of orchid plants in conservation
prograrns. In vitro tuber formation of a terr estrial orchid Pterostylis san gui nea ca n be
improved by the simultaneous addition of appropriate levels of jasmonic acid and sucrose to
Oa t aga r medium . Th is new technique may provide benefits for rapid in vit ro tube riza tion
of terresttial orchid spec ies as an aid to impro ving the surviva l of plant s generated by in
vitro mean s.
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Pterostyl is growth cycle with plant developing tubers ex situ.
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TUl' stla)' St r eam 1: Sess ion A Recovery (1) : Ex situ stratcgics in orchid conservation.

3. Rcversing the decline of Diuris jragrantissima.

Co lín Knight ', Elizabet h A. James?" , S . Akiyarna'
l . Melb oume Zoological Parks and Gardens, Parkv ille, Victoria. Australia . Em ail: cknightG zoo.org.au
2. Royal Botanic Gardens Melbourn e, Bird wood Avenue, South Yarra, Victoria 3141, Australia.

Emui l: ejames @rbgmelb.org.au
3. Mclbournc Zoological Parks and Gardens, Parkville, Victoria . Australia
Email: shiroa @myriad.its.unimelb.edu.au

Diuris fra grantissima is an Au stralian terre st ria l orchid spe cies that is critically endangered
becau se of changed land-use patterns. It was once a common species dotted through th e
ba salt plains west of Melboume. Now, only three plants rernain in the wild.
A co -ord inated conservation program is underway to re-introduce the speci es to it s former
ran ge . Ex-situ plants derived from plants collected in the wild during the 1970s and 1980s
form the basis of the re-introduction material. P reviously, propagatio n had been ad hoc
with no records kept of individual crosses. Morp hological measure m e n ts of ex-situ
co lle c tions and ge netic analyse s using allozyrnes an d AFLPs h ave identi fied a reasonable
le ve l o f ge netic dive rsity . Potential clones re su lting fro m propagation b y tuber removal
have also been identified . A llozy rne data (Fig. 1) has been used to de vi se a breed ing
program to increase plant numbers while minimising inbreeding. When completed . AFLP
data al so will be used to modify the breeding program o

In 2000, pollination trial s were co nd uc te d to study the breeding system . Pl ant
se lec t io n wa s based on the a llozyme genotypes to ens ure that cross pollinati ons were not
carried ou t o n plan ts with the same ge noty pe. There was no d ifference in the level of fruit
se t bet ween se lfed and outcrossed flowers but no fruit se t was recorded if pollen was not
tr an sferred to the stig m a indicating the requirement for a poll en vect or.

The firs t record o f tr an sl ocat ion in the species dates back to 195 0 and concerted efforts
in b o th m on itoring a nd rc in tr odu ct ion we re un dertak en by mernbers of th e Bo ta ny
Departme nt al L a Tro be U nive rs ity du ring the 1980s. All reintroducti on atternpt s we re
th ou ght l O ha ve failed but a Ilo we ring pl ant was fou nd in Oc tob er 2000, 15 year s a fte r
re introducti on and hi ghli ghts the importance of lon g-term monitoring . Seeds resulting frorn
hand poll inat io ns in spring 2000 ha ve been propagated in vitro and seed lings a re be ing
acc lirna tised und er nursery cond itio ns . Sorne of these will be introd uced int o secure site s
s ta rting in 2002 .

It is hoped that the ge ne tic di ve rsity , g ive n the limitati on s of the starting mat eri al, will
be suff ic ie nt to e ns ure th at a number o f indi viduals are ab le to thrive and d e vel o p into
su stainab le pop u lations in perpe tui ty .

Fig. 1 Allele frequencies for
polymorphic loci
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Tucsday Stream 1: Session B Recovery (2): Recovery of plants lo sites.

1. Substrate requirements for recruitment of orchid seedlings.

Hanne N. Rasmussen
Danish Forest & Landscape Research Institute, II Hoersholm Kongevej, 2970 Hoersholm, Denmark. Email:
hnr@fsl.dk

Conditions which promote the natural recruitment of seedlings are of paramount importance
for long term success of a plant population and hence for ·any conservation or restoration
programo The great number of seeds characteristically produced in orchids suggests that
germination and early seedling development is a bottleneck phase in their life history. Many
orchids are long lived plants and the populations we observe in many cases may be senile
communities; they may, or may not, produce seeds whose chances of success depend on
dispersal to other areas. Since mycorrhizal orchid seedlings are heterotrophic, a substrate is
needed to sustain the fungi and hence the seedling. While we know a lot about substrate
requirements for seedling propagation in vitro, very little is known about the natural
substrates and their impact on natural seedling recruitment. Certain deductions can be made
from the life form of the rnycobionts. At least two fungal life forms are represented, i.e.,
saprotrophs and ectomycorrhizal fungi, which means that seedling recruitment relies either
on certain kinds of organic debris or on the presence of a suitable ectomycorrhizal host tree.
Experimental sowings in situ usualIy give ver)' patchy germination results. Recent studies
show that in sorne symbiotic terrestrial orchids , the kind and age of wood debri s have a
d irect effect on seeds , before a symbios is is es tablished; after germin ation and
mycorrhization, seedling growth is of course al so affected by the substrate , probably
ind irectly via the mycobiont. Sorne epiphy tic orchids are associated with a particular
specie s of phorophyte, which probably means that the tree is a carbohydrate source, either
through mycorrhizal connections between the orchid root system and the mycobiont or
through fungal breakdown of its litter. The complex ity of the relationship bet ween orchids
and their subst rate is heightened by the diversity of mycobionts for each orchid spec ies ,
Within the life of the single indi vidu al this may either be simultaneous infec tion by several
mycobionts or a sequence of mycobiont changes.
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T UI'"day SI rca m 1: Session B Rccovery (2): Recovery of plants lO sites.

2. Reseurch into the propagation of eastern Australian Calad enia

. t'v ~ .,,-1...'- '.
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Six s pcc ies of the terrestrial genus Caladenia, three common and three endangered, we re
stu dicd, e m phasis ing th eir propagat ion from see d for re-i ntroduction to wild habitat.
Com mon species we re used to test tec hniques and one of these , e. tentaculata, was used in
a detai led study of symbioti c development. For th is, e. ten taculata seed was as sayed
against com pa tible (define d as produc ing orch id seed lings ab le to survi ve afte r deflaskin g
into soi l) and inco mpatib le fu ngi (defi ne d as seeds or prot ocorms being pa rasi ti sed) .
Compatible fungi for C. tentaculata were also compared with fungi extracted from the othe r
fi ve spec ies un de r st udy . Morpho logy and intrac ellul ar detail we re used to dete rm in e
groupings wi th in and between compatib le and incompatible fun gi .

In Calade nia, infection by endophytic fungi occurs in the collar region, 10 - 30 mm
bel o w ground le ve l. Ind ivid ual pelotons were ext racted from th e co llar and, a lt ho ugh
cu lture s were unifo rm and con sis te nt in ap pearance, germi nation was highl y variable fo r
e nda nge red species . In common species (e. tentaculata and e. phaeoclaviai germin ation
and deve lopment of se edl in gs with a green le af was a lways h igh fro m certain co lla r
isol ati on s. If one pelo ton cultured from a colla r ge rmi nated seeds well , a ll pe lot on s from
that co lla r d id . Cultures pr oducing high numbers of seedlings were slo w-gro wing, c rea rny­
white, with c lusters o f white , fluffy. monili oid cell s breakin g the surface of th e agur.
Hyphae were hyulin e , of bctween 1-5 urn in diamete r. No fru iting stru c tur es we re ever
observed.

Cultures from tw o endangered spec ies Ce. fu lva and C. venusta ) contained fungi that
g re w more qu ickl y and produced hard masses of yellowi sh, mon ilio id ce lls wi thin the agar
and free o f the sur face . Germi nat ion of seed s was ge ne ra lly peor. a lthough a few very
robust seed lings were ofte n prod uce d . Fungi extracted from e. robinsonii were complete ly
diffe rent. Ori gi nal cu ltures p roduced crea rny white cultures com posed of man y growth
rin gs an d we re exceptio na lly s low-gro w ing . Only two prot ocorrns de ve loped and th e
fungu s from th ese protoco rm s grew more rapidly than the original culture and los t the
cha rac te ris tic g rowth rings. Using these second ge neration fungi in an other sample o f fresh
seeds resulted in mu ch high er ge rrn inatio n.

In ge ne ra l, each fun gu s only produced healthy seedl ings with its host species of orchid .
The two common cl osel y rel ated orc hids e. tentaculata and C. phaeoclavia gave a s lightly
different result. Each fungu s from C. phaeocla via gerrninated seeds of e. tentaculata, but
germ ina tion was lower and the rhizo ids we re stubby struc tures with diminished fun ction .
Cultures ob tai ned from adult o rc hids o f ce rtai n species ma y be composed o f severa l s low­
growing fu ng i. The spec ific fun gu s for germination can be iso lated eventually, pro vid ing a
see d is germ ina ted and grows int o a protocorrn wit h a green leaf. Iso lat ion of several fungi
from a single pe loto n may expla in why ge rrn ina tion is often highly variab le and why ce rtain
cultures lose the abi lity to germi na re seeds afte r time in sto rage. The ge rrn ina ting fungus in
thesc spec ics of orchid is s lo w-g ro w ing and appe ars to be a poor cornpetitor wh en othe r
Iun g i a re p rese nt. In storage , th e stro nge r. non -ge rminatin g fun g i w ou ld even tua lly
domi n.uc the culture .
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Tu esd ay Stre arn 1: Sess ion B Recovery (2 1:Recovery of plants lo sites.

3. Mellblom's Spider-orchid Ca/adenia hastata - Managing the in situ re covcry
of a Critically Endangered Spider Orchid

A ndrew Govanstone", Jo hn Hi112
• Andrew Pritchard''"

I. Flora and Fauna Management Officer, 8-12 Julia StoPortland, Victoria 3305, Australia . Email :
Andrew.Govanstone @nre.vic.gov.au
2. Portland Aluminium, Private Mail Bag 1, Portland, Victoria 3305, Australia. Email: John.hillO alcoa .com.au
3. Flora and Fauna Management Officer, 78 Herma StoWamambool, Victoria 3280, Austra lia. Email :
Andrew.Pritchard tsinre.vic .gov .au

M ellblom ' S Spider -orchid was once common in south-we st Victoria in the 1940' s . Since
then the plant ha s varied from being plentiful to near ex tinction on a number of occasio ns .
This orch id is spectac ular, easil y recognised by its white or cream flowers with long, thick,
dark red or black clubs on the tip s of its petals and sep als . Hot fires the previous summer
promote the orchid flo wering. It reaches a height of 300 mm and the flo wer is up to 80 mm
across.

It was considered extinct until after a wildfire at a site south of Portland in the summer
of 1976. The followin g spring, large numbers were observed flowering. In the 1980' s
indust ry was de veloped on the orchid site and a number of the plants we re re located to
other locat ions. Unfortunately most of these plants did not survive. A small populat ion
rernained on the ind ustrial site.

In 1996 there we re 10 remaining plants. With the assistance of Portland Aluminium,
the manager of the site, ex situ measures were undertaken to assist in the long-term survival
of the spec ies. Symbiotic germination was done at Kings Park in Westem Au stralia and
sma ll seed lings of the plant were reintroduced back to site, ho wever no seedlings survived
the transfer to soil.

During the flower ing seaso n of 1998 more plants were located . Ther e we re seven
flowering plants with four devel oping seedp ods . Th e seedpods were har vested but unkno wn
10 us so rne seed was accidentally spilled around one of the orchids. That foll ow ing summer
on-s ite watering of the plants wa s undertaken to provide sorne additional moi stur e ove r a
long hot summer periodo The following season we noticed that seed lings had started to
grow around the base of a plant where seed had been spi lt. In 1998 we had a total of 7
floweri ng plants and 27 seedlings.

In 1999 the yo ung pl ants were once again ar tifici ally watered an d so rne hab itat
manipulation was started to prov ide suitable co nditions for plant grow th Seedl ing numbers
and flowering plants increased sig nifica ntly.

In Au tumn 2000, see d fro m pod s that had been harvested the previous summer was
distri buted around a numbe r of adult plants . Th e sites around the adult orc hids we re
ma nipulated wit h the tiny see ds bei ng sown and a fine layer of mulch bein g app lied to
protect them. The area was wa tered in and during Aug us t of that yea r sma ll seedlings were
noticed in the areas that we had sown. The results of this res ulted in a marked increase in
the number of seedlings and flowering plan ts.

From 1996 in which there were 1°plants, to the end of 2000 whe n there were 19
flowering plants and 357 seedlings, there has been a significant posit ive change in the
health of the populati on.

Thi s is encouraging for the orchids future in situ conservation . Further wo rk mu st
co ntinue to be done to bri ng the numbers up to a level that the y are self- sustainin g in the
wild.
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TlIl 'sl!a y SI rcum 1: Scssion B Recovery (2): Recovery of plants to sitcs.

4. Im proving the success of translocation of terrestrial orchids.

Andrcw L. I3 alty' ·2.3, K. W . Dixon ', M. Bru ndre tt ' f and K. Sivasithampararrr' . _
1. Botan ic Ga rdens and Park s Auth orit y, Kings Park and Botanic Garden, West Perth , Western Australia 600) .
2.Soi l Scicncc and Plant Nutrit ion, Unive rsi ty of Wes tern Australia, Nedl ands, Westem Australia 6907.
3. Corrc spond ing author; Em ail: albany O cyllene.uwa.cdu.au

Man y cndange red plant species in Wes tern Australia requ ire active con ser vation if there is
to be no further lo ss of species diversi ty. T errest rial orchids represent the most significan t
famil y 01' endangered pl ant spe cies in the so uth-west of Western Au stral ia wi th 34
terrestrial taxa listed as endange red. A greater understanding of the biology of these orchids
will ena ble mor e effec tive conservation efforts. A study was instigated to res earch aspects
of the biology of temperate terrestrial orchids and asso ciated fungi, including soil seed bank
dynamics , symbiotic propa gati on, establishment to soil, and the detection of orc hid fun gi
habitat and translocation of rare orchid taxa to field sites relative to con servation.

Seed Banks
Th e study found that orchid seed banks are short-lived, lasting for less than 12 months.
Seed s imbibed at the onset of the w et season we re unable to revert to a donnant sta te whe n
co ndi tio ns be cam e dry. Th e lack of a per sistent soil-based seed bank results in recruitment
being infl uenced by the number of seeds ente ring the seed-bank the previ ou s season.

Fungal Distribution
The di stri bution of my corrhiza l fu ngi capable of ge rmi na ting terrestrial o rchid se ed was
invest igated under natural field conditions. Seed bai ts we re located at SOS sa mp le poi nts to
detec t fu ng al iso lates associ ated with a com mon bushland spec ies (Caladenia arenicola ) in
the Perth regi on o f Western Aus tra lia . Less than 190 of seed genninated to a stage where
tuber formati on would be ca pa ble of en surin g surviv al o ve r the subseque nt dry seaso n.
G e rminat ion was m ost likely in th e v ic inity of adult C. arenicola plant s. The measurernent
of th e spatial va riabili ty in ge rmi nat ion eve nts w ithi n an orchid habit at demon strat ed that
new recrui tment sites were available .

Tuberisation
A n intermedi a te s t a g e be rween the petri di s h, whe re seedling s were sy mbio tica lly
germi na ted, and so iJ wh ere seed lings were gr own in an axenic en vironment with controll ed
humidity was found to be the key to seed Jing su rvi val up on transfer to soil. Th ere w as no
apparent benefit in establishing fungi in soil prior to the transfer of symbiotic seedlings to
so il under glasshouse conditions. lnitial survival of seedlings to soil was high, however, the
failure of sorne seedlings to produce tubers capable of surviving summer dormancy resulted
in a decline in survival of 40-60% one year after transfer to soil. The methods developed
enabled the efficient production of both actively growing symbiotic seedlings and donnant
tubers for translocation of Western Australian temperate terrestrial orchids to field sites ,

The re-establishment of four terrestrial orchid taxa using dormant tubers or actively
growing seedlings produced fro m ex situ propagation methods wa s more successful than in
si tu se ed ge rmina tio n. Further field-based research is required to clarify and refine finding s
pre sented here and to make the outcomes more broadly applicable to conser vation of other
thrcatened temperate terrestri al o rchids.

Acknowled grnents
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Tu esday Strearn 1: Session e Mycorrhiza for conservation ( l) .

1. Biodiversity and distribution of endophytic, pathogenic and rhizosphcrc
fungi from terrestrial orchids in Thailand.

Lcka Manoch* and Kanungnid Busarakam
Dcpartrncnt of Plant Pathology, Faculty of Agriculture, Kasetsart University, Bangkok 10900 Thailand. Email :
agrlkrn@ku.ac.th

Healthy leaves of terrestrial orchids, namely Eria albidotomentosa, Ludisia discolor and
Spathoglottis plicata, were collected from Lopburi, Chiangmai and Tak Provinces. They
were used for isolation of endophytic fungi by employing surface disinfection with 70%
alocohol for 1 minute and 10% sodium hypochorite for 2 minutes, washed with sterile
d istilled water and placed on cornmeal agar (CMA) in a Petri dish. Endophytic fungi
rcsulting from this isolation method were Colletotrichum , Nodulosporium, Pestalotiopsis
and Xylaria.

In another investigation, terrestrial orchids, Eria albidotomentosa, Spathoglottis affinis
and S. plicata, showing leaf spot symptoms were collected from Lopburi and Tak Provinces
for isolation of plant pathogenic fungi. A tissue transplanting method was conducted by
immersing diseased tissue in 10% sodium hypochorite for 2-3 min.utes, washing in sterile
distilled water and tissues placed on potato dextrose agar (PDA) and Gochenaur's glucose
ammonium nitrate agar (GAN). Pathogenic fungi found in this study were Coll etotrichum
sp ., Curvularia erag lostidis , C. sp ., Fusarium oxysporulll and Phyllosticta sp.

Rhi zo sphere so ils of ten terrestri al orchids, Ludisia di scol oro Spath oglotti s plicata,
Calanthe rosea , Cymbid ium sinc nse. C. ensifoli um , Goodyera p rocera and Paphiopedilum
sp. were coll ected from Chiangmai , Na khonra tchima and Petchabun Provinces. Various
isolating method s, such as the soil plate, soil dilution plate , alcoho l and heat tre atrnent s and
rice baiting on CMA and GAN were employed. Rhi zosph ere fung i of terr est rial orchids
included Absidia cyl indrospo ra, Aspergillus deflectus, Aspeg illus flav us, A. [um iga tus , A.
japonicus, A . niger, A . terreus . A . vcs icolor, Clia etomium globosum, Chaetomium
crispa tum , Cunn ing hamella e le ga n s, C. echinulata, Co ryn a s cus sepo nium,
Cylindrocladium pavum; Eni e ricella nidulans. Eup enicillum lapidosum, Eupenici llium
she a rii, E urotium am st elodami, Fu sa rium oxvsporum. F. solan i, Gelasinospora sp.,
Geotrich um candid um, Gliocladium penici llo ides, Gongronella but leri, Ham igera
avellan ia . Humicol a fus coatra, H. gr ise a, M onodictys putr -dinis. Mu cor hiem alis,
Myrothecium verrucaria , Ne osartorya fisch eri, Neurospora sp.. Pa ecilom ya s lilacinus,
Papulospora imm ersa, P. irregularis, Penicillium restrictum, P. rubrum, Phoma spp.,
Phomopsis sp., Pythium vexans, Rhizopus oryzae, R. stolonifer, Scytalidium ligin cicola, S.
sp., So rdaria sp., Syncephalastn em rac emosum, Talaromyces flavus, T. sp., Thielaviopsis
sp ., Trichoderma hamatum, T. ha rzianum, T. virens and T. viride .

M orphological characteristics as observed und er ster eo-and light microscopes were
used for identification. Photomicrographs and camera lucida drawing wa s employed.
Scanning electron mi croscopy was used for the identification of sorne noteworthy fungal
species . Biodiversity and distribution of endophytic, pathogenic and rhizosphere fungi of
terrestri al orchids are discussed.
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Tuesrlny Strcam 1: Session e Mycorrh iza for conservati on (1) .

2. Diversity of orchid mycorrhiza in Thailand.

Pornpimon Athipunyakorn' , Leka Ma noch/ and M.Tan ticharoen3

1. Plan t p.uh ology and Micro bio log y Divisi ón, Departrnen t of Agricu lture, Bangkok 10900 Th ailand. Email:
pornpi ~P d () a .go. t h

2. Dcpa run cnt of Plant Pathology, Facu lty of Agricu lturc, Kasetsart Universit y, Bangkok 10900, Thailand.
3. National Ccntcr for Genetic Engincering and Biotcchn ology (BIOTEC), Bangkok 10400, Thailand.

In thc prc scnt study, mycorrhizal fun gi were isol ated from fo ur terrestrial orchid species :
Goodyc ra procera, Spathoglou is plicata, Ca lan the ru ben s and Ludisia dis co loro
Informatio n from this study co uld be used to aid orchid co nse rvatio n in nature. The orchid
hosts we re co lle c ted from various parts o f th e country, i.e. Chiangmai, Mae -H on gson,
Chunthabu ri and Lopburi . A modificat ion of the Masuhara and Katsuya method wa s used.
Root pieces we re washed with tap wa ter and soake d in 10% sodium hyp ochol ite for 5
mi nutes and rinsed twi ce with s te rile distilled water. The pieces were then cut into
longitud in al sec tions and observed for th e presen ce of hyphal coils (pe lo tons) un der a
sterco-m icro scope under sterile condition s. A fin e needle was used to isolate a pel oton and
pla ce it on Masuhara and Kat su ya NDY medi um. After 3 to 7 da ys incuba tio n, hyphal tip s
were tran sferred onto a potato dextrose agar sla nt. Pure cu ltures were maintain ed for
identi ficat ion. M acroscop ic fea tures we re investigated on co lony growth pattem, co lor. etc.
an d under th e co mpo und mic roscope for mi c rosc opi c features . Photomicrographs and
camera lucida drawi ngs were used .

Forty-four iso lates of mycorrhizal fungi were foun d, incl uding 2 gen era and 4 species
includ in g : Rhiroctonia cerealis, R. ramicola, Cerato rhiza goodyerae -repentis and an
un identi fied Rhizocton ia sp. l . Ceratorhiza goodye rae-repentis was abundant in Goodyera
proce ra and Ludisia discolo r collec te d from regi on s with a cool er c li ma te suc h as
Chiangmai and Mae-Hongson . Rhizoctonia cerea lis was associa ted with Goodyera procera
in C hi an gmai, whereas Rhizocto nia ra m ic o la wa s found in Calantlie rubens fro m
Chanth aburi . in the eas tem pa rt of T hai land . Rhizoctonia sp. l was iso lat ed from various
orchid hosts from di fferent reg ion s in north ern. central and eas tern Thail an d . Orchid host s
included Spc thoglottis plicata. Goodyera procera , and Ca lantlie ru bens. The fu ng us
prod uced th in white aeria l and sub rnerged myce liu rn; binuc lea te , e rec t hyph ae staining wi th
safrani n-o Bando ni's technique , globose to subg lobo se or doliform-sh ap ed monil ioid ce lls,
S.5-( 12. 1)- 15.5 x 7.1-(9.3) - 11.5 um, ag grega ted in to microscl erotia . Thi s fungus is ve ry
similar to Anderseri' s Rhizoctonia strain 0145 -4 (monilioid shape : subg lobos e-do lifo rm ,
size: 9.6-( 12"'+)- 15.2 x 8.8-(10.4)- 12.0 um), In add ition, three unidentified fun gi produ cing
spore and hypha co ils in one isol ate were found on Spath oglottis pli cata.
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Tu esday Stream 1: Session e Mycorrh iza for eonservation ( 1).

3. Natural hybrids as a means for investigating specificity of orchid
mycorrhízal fungi.

_Penelope_S-"-J-Io ll i c!c~ l ,2 , len A. McComb2
, Kingsley W. Dixori'

1. Seience Div ision , Bot anie Garden and Parks Auth ority, Kings Park and Botanic Gardens, Wcst Perth ,
Westem Australia. 6005 . Email : hollickp O central.rnurdoch.edu.au
2. Sehool of Biologieal Sciences, Murdoeh Univcrsity, South Strcet, Murdoch, Westem Australia, 6150.

The genus Ca/adenia (spider orchids) is one of the most diverse in southwestem Westem
Australia, with more than 150 species occurring in this region of mediterranean climate.
Ca/adenia species readily form hybrid combinations in the wild, and therefore make
excellent subjects for investigating mycorrhizal specificity. The objective of this study was
to investigate the myeorrhizal relationships of sorne Ca/adenia speeies and their natural
hybrids, and whether Ca/adenia hybrids use the same myeorrhizal fungus as the parental
speeies. Myeorrhizal fungi were isolated from several naturally occurring Ca/adenia
hybrids and from individuals of both parental species from the same location as the hybrid.
Hand pollination was carried out to produce parental and hybrid seed. The seeds were
sown on oat agar previously inoculated with mycorrhizal fungi . AIl possible combinations
of parental and hybrid seed and fungi were tested in a symbiotic germination matrix. Table
1 shows the effective ness of the fun gal isolates in promoting see d germination and
advanced protoeorm development at 12 weeks after sow ing. The percent of seedlings that
developed to or beyond the stage of trichome development varied conside rably betwee n
seed/fungal combinations. The hybrid seeds germinated on all fungal isolates tes ted, while
so rne parental see ds did not germinate on fungal isolat es from the hybrid and/o r the other
parental spec ies, Thi s study provid es excellent oppo rtunities for inves tig ating the
molecular basis for specificity in these intriguing mycorrhi zal relationships.

C. [alcata
o (3)
O (3)
2 (2 )

Location C. eminens C. eminens x fa lcata
Brookton Hwy 3 (3) 3 (3)
Brookton Hwy 3 (3) 3 (3)
Brookton Hwy 2 (2) 2 (2)

Fungal source Secd (Brookton Hwy)
Total number of isolates tested is show n in parentheses.

C. eminens
C. eminens x falcata
C. falcata

Sp ecies

T able 1: Germination of Ca/adenia species and hybrids
The nurnber of fungal isolates which stimulated protocorm growt h lo or beyond the stage of trichome
deve lopment.

Fungal source Seed (Medina)

Specics Location Cflava C.[la va x latifolia C. lat ifolia

C. flava
Ci flava
C. flava x latifolia
C. iatifolia
C. latifolia

Medina
Margaret River
Margaret River
Medina
Margaret River

3 (3)

3 (3)

2 (3)

O (3)

2 (2)

3 (3)

3 (3)

3 (3)

3 (3)

2 (2)

l (3)

3 (3)

O (3)

3 (3)

l (2)
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TlIl.sday St rcam 1: Session e Mycorrhiza for co nscrvation (1).

4. The dcveloprnent of rnycorrhizal infection in Caladenia tentaculata ,

M agal i Wright" , David Guest' and Rob Cross"
l . Sc hoo l 01' Botany, University 01' Me lbo ume , Park vill e, Victoria 3010 , Australia. EmaiI :
m.wright2@ugrad .unimelb .edu .au, D.Guest@botany .unimelb.cdu .au
2. Royal Botan ic Gardcns Melboume, Birdwood Ave nue, South Yarra , Victoria 3141 Au stralia. Em ail :
rob.cross <!j' rbg.vic.gov.au

A grca tc r understanding of the mycorrhizal in fecti on process in the Australian terrestrial
orchid , Ca/ad enia tenta culata, was gain ed usin g two different mycorrhizal fungi that were
isolated as single peletons from the collar region of adult plants of the same species. One
fungal isolate was compatible, promoting rapid gerrnination of Ca/adenia tentaculata seed
and stro ng subs equent growth, and the other isolate was incompatible, being largely
incapable of promoting gerrnination.

Mycorrhizal infection during gerrnination and protocorrn development was ob served
microsc opically, and all the st ages critical to successful protocorm development were
id entified by comparing the effects of the two fungal isolates. Orchid embryos were
sa rnp led dail y for 21 days, and we ek ly for 10 weeks; and were fixed for light microscopy
and sc anning electron microscopy. Un fix ed embry os were examined under UV light for
auto fluorescence, which indicates the presen ce of phenolics compounds. A picture of the
infecti on pr oce ss and protoc orm colonization by fungi was constructed from these
comparisons.

The co mpa tib le iso late infect ed the seed throu gh the sus pens or cells. Autofluorescence
compo unds th at co ntracted to th e sus pe nso r cells of the se ed during imbibition were
irnpli cated in co ntro l of thi s infecti on pathway. Compatible infection was restricted to the
basal ce lls of the protocorm, with the meri stem ati c , storage and vascula r tis sue remaining
uninfected. T wo morphol agicall y distinct pel oton types were identified and found in two
di screte layers in the co rtica l ce lis beneath the ep ide rmis. Onl y one of the pel et on types was
subject to the cyc le of digcsti on and re-in fecti on.

Th e incompat ible isolate ei the r fail ed to infect the see d, or penetrated via the epidermal
cell s o r the devel op in g rh izoids and resulted in unrestricted coloni zation . Caladenia
t enta cula ta seed challe nge cl with thi s isolate responded with a local accumulation of
auto fluoresce nce co rnpo und s, indi cating an incompatible interaction. Rarely infec tio n
OCCUITecl thr ou gh the suspe nso r ce lls , and whe n it clid the infecti on was not re stricted to the
ba sal ce lls as it was with the co mpa tib le in fecti on . The di stributi on of the cleveloping
rhi zoids was randorn unlike that during compatible infection.
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T ucsday Stream 1: Session D Mycorrhiza for conservation (2).

1. Do or ch ids have true m ycorrhizal fungi?

Mark Brundrctt
Orchid Rescarch , Kings Park and Botanic Garden, Botanic Gardens & Parks Authority, West Perth , 6005.
Wcstern Australia. Soil Scicnce & Pl ant Nutrition, The University of Westem Australia, Nedlands, 6907,
\Vcstcrn Australia. mbrundrett @kpbg.wa.gov.au

The purpose of this presentation is to contrast orchid fungi with other types of mycorrhizal
fungi by considering dcfinitions and evolutionary trends. Most endophytes from orchid
roots are assign ed to the forro genus Rhizoctonia , a group of soil fungi that also ineludes
plant pathogens and saprophytes. It is not elear if orchid fungi from different geographic
regions are more closely related to local saprophytic or parasitic groups of Rhizoctonia
species, or widespread orchid fungus groups. However, it seems most likely that the orchid
fungi have many separate origins and their recruitment continues today. This lack of host­
fungus co -e volution would be a fundamental difference from ectomycorrhizal and
ves icular-arbuscular mycorrhizal fungi which have much older associations with plants .
Orchid mycorrhizal associations contrast with other types of mycorrhizas where long-term
host-fungus co- evolution has resulted in a host-fungus interface with highly specialised
hyphae.

It is difficult to resolve our contrasting knowledge of orchid fungi as so littIe is known
about the ec ologica l role of the fungi. Sorne orchid fung i are pathogens in roots of oth er
plant s, sorne may be parasites of other fungi, while others seem primarily be mycorrh izal.
Mo st orchids have fairly specific associates, but other orchids associate with a broad range
of fungi that vary with habitats . Extremely narrow host fungus speci ficity of orchids would
result in highly speci fic habitat requirements, as they can only grow in soil patches where a
particul ar fungus is thriving. Kno wledge of orchid fungus diversity and hab itat spec ific ity IS

esse ntia l for us to unders tand the biology and ecology of these beautiful and fasc ina ting
plants.

It has been assumed that orc hids with chlo rophyll provide their fungi wi th energy in
exc hange for soil mineral nut rient s, as is the case with most other types of mycorrhizas.
However, there is no rea l evidence that fungi receive substantia l benefits from any of their
associations wi th orc hids and they generally see m to grow as well with out their hosts as
they do with them. It is likely that mycorrhizal asso ciations of adult gree n orc hids are
partiall y or fully exp loitative with much mo re ben efit pro vided to the host than to the
fungus. This is the reverse of parasitic plant -fungus relationships. The most imp ortant
adva ntage provided by exploitative mycorrhizas is the capacit y for the fungus to pro vide
energy to plants so they can grow in deep shade . Many orchids seem to have a grea ter
capac ity for shade toleranc e than other plants. Orchid s are also renowned for produ cing
showy flowers that are disproportionately large relativ e to their 1eaves, and their growth
may occ ur parti ally at the expense of other plant s (by way of mycorrhizal fun gi) .
Ac hloro phy Ilous orch ids ha ve extreme ly spec ific association s with fun gi , including
agaric oid wood-rotting or ectomycorrhizal fun gi. The ass ociations between sorne
achlorophyIlous orchids and wood-rotting fungi are amongst the most biz arre symbiotic
associa tions know n, as these "untamed' fungi lack adapta tions for non-detrimental
co lon isa tio n of plants . Th e trend for increased hos t dominance of mycorrhizas that
culminares in full y exploitative achlorophyIlous plants may be an evolutionary dead end, as
these seem to include a disproportionate number of rare species.
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Tuesd ny Stream 1: Sess ion D Mycorrh iza for conservation (2).

2. Sc as oria l ob serva tions of the endangered terrestrial sp ider orchid,
Caladenia f ormosa G. "V. Carr

Ti cn Hu ynh !", e.B . Mcl.ean' and A.e. Lawrie/
f:lñ stitute of Land & Food Resources, University of Melbourne , Bumley College, 500 Yarra Boulevard,
Richmond, Vico3 121m, Australia. Email: prasophyllum @postgrad.unimelb .edu.au.
C.Mclcan @land food.unimelb.edu .au
2. Dept of Biotechnol ogy & Environm ental Biology, RMIT University, GPO Box 2476V, Melb ourne. Vico . ::~.:;'.:
300 1. Austral ia. Em ail: aclawrle@ rrnit.edu.au

Whole plants of the Elegant Spider orchid (Ca /adenia formosa) were coll ected at five
stages across the growi ng cy cle: leafing, budding, flowering, capsul e formation and
senescence. Pl ant s were divided into up to 10 sections and each section wa s viewed with a
sca nning elec tron micro scope. Fungal pelotons were found in all plants across all stages
but were onl y found in the epidermi s and cort ex of the collar region (a swollen underground
region between the gree n leaf and the tub er). Hyph al morphology var ied acc ording to
different plant growth stages . In the ini tial stage of growth (leafing), onl y very fine ( 1 11m
diameter ) hyph ae were obse rved, but in the later stages (budding and flow erin g), both fine
and coarse (5 11m diameter) hyph ae were observed. At capsule form ation , pelotons of fine
hyphae had lost integri ty and were intertwined with large (5 11m diameter ) hyph ae. Fungi
isolated from pe loton s at differe nt stages of growth were used in germi na tion trials with
seeds of C. formosa. Onl y fungi isol ated at the leafing, budding and flowering stages
enhanced germination.
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Tuesday St ream 1: Session D Mycorrhiza for conservation (2).

3. Deterrnination of new endornycorrhizal fungi frorn two Chilean orchids,
Chloraea crispa and Chloraea gavilu (Orchidaceae).

Rodrigo Reinoso,* J. Becerra, N. Garrido & M. Silva
Laboratory of Natural Product, Department of Botany, Facu lty of Natural and Oceanographic Scicnces,
University of Concepción. Email: rreinoso@udec .c1

The genus Chloraea belongs to the family Orchidaceae, the largest group amon g
monocoty ledons.

Like most orchid species, in a part of their life cycle, they develop a specific symbiotic
association with mycorrhizal fungí. Seedling germination often depends upon this
symbiotic association. In this work, Chlora ea gavilu and Chloraea crispa seedlings were
studied. Vegetative material was obtained from Yumbel and Escuadron VIII regions of
Chile, during December-February period, (year 2000). The endomycorrhizal samples were
isolated from sterilised roots to use in later studies of seed inoculation assays .

In this work, endomycorrhizal symbioses of Chloraea gavilu and Chloraea crispa
were described and characterised using illustration of habit and microphotography of the
mycelia using optical and scanning electronic microscopes. One these endomycorrhizal
strains was identified as Rhi zoctonia sp. Future work will focus on comparative anal yses
between Chilean orchid s and European and Australian species.

Acknow ledgements
Projec t FIA C-98-I-a- 022 . Faculty of Cs. Natura l and Occanographic, University of Concepción.
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T uvxday Stream 1: Session O Mycorrhi za for co nse rva tion (2).

4. Molecular biology of rnycorrhi zal fungi frorn Australian terrestrial orchids.

A.C. l .awric ' , T. Huynh' <", R.E. Ra leig h' r' :", C.B. Mc l.ean?", R.G. Cross' , F. Coates" and A.C.A.
Moorrccs'
1. Dcpt o f Biotechn ology & Environmental Biology , RMIT Univcrsity , Bundoora Campus, PO Box 7 1,
Bund oor a, Victoria 3083, Austral ia. Email: aclawrie@ rmit.edu.au. prasophyllum@ postgrad.unimclb.edu.au.
rralei@rbgmelb.org.au
2. lnstiuuc of Land & Food Resources, University of Melbourne, Burnley College. 500 Yarra Boulcvard,
Richm ond , Victoria 3 121. Australi a. Em ail: C.Mclean @landfood.unimelb.edu.au
3. Plant Scienccs & Biod iversity, Roy al Botanic Gardcns, Birdw ood Ave nue, So uth Yarra, Victori a 3 141 .
Austra lia . Email : rcross @rbgmelb.org.au
4. Nationa l Parks Po licy and Strategy Divi sion. Leve! 9. 535 Bou rke Street, Melbourne, Victoria 3000.
Australia . Em ail: FCoates @parks .vic.gov.au
5. T hrcatcncd Species & Communities Sectio n, Flora & Fauna, 240 Victoria Parade, Melbourne, Victoria 300 1,
Aus tral ia . Email : Adri an.M oorrces @nre.vic.gov.au

W arcup ( 198 1) exarni ne d 14 5 species of A us tralian orchids in 36 genera in 3 tribes.
Fun gal e ndophy tes were is ol at ed from pel ot on s, sorne tested for efficacy in ge nninatio n and
all ident ified by casi ng w ith Urrbrae clay, produci ng sexu al state s th at were id entified. He
su gges ted that Aust ra lia n o rchids were rel a ti vel y non-specifi c , w ith ge nera and even part s
01' tribes sharing the same endophytic fu ngal species.

This contra sts marke d ly wi th more recent experience, which is th at fun gi isol at ed from
orc hids are highly specific and even c lose ly rel ated orch ids wi ll not ge nnina te one another 's
seeds, e.g. C. tentaculata fun g i w ill not ge nninate the seeds 01' C. pha eoclavia, ye t th ey are
so c lo se ly rel at ed th at th ey Vi ere conspecific unt il rece ntly. A lso, th ere has been di ffi culty
in reproduci ng Warcups suc cess in inducing sexua l reproducti on , lendin g to un named
isolates 01' hi gh kn own specifici ty .

M od ern techniques in m olecular b iol og y hav e been used to c haracteri se and identify
so rne 01' th ese endophyti c fun gi. Fun gi were iso lated from sing le pe lot on s irn medi a te ly
a l'ter co llec tio n and as sayed for effec tivene ss ag ain st fresh ly collected and aged seed of the
sa rne spec ies . O NA was extracted and the nu cl ear rONA IT S (inte rn a l tran sc ribed space r)
and mitoch ondri a l rON A regi o ns a rnpli fied as appro pria te and tested fo r ho rnoge ne ity by
RFLP bcfore se qu encing and a lig nme nt.

I n Caladen ia se ction Calone ma (sp ide r o rc h iels), iso lates fr om five spec ies were
exa rn ined. Iso la te s from different spec ies had di tferent RFLP banding patterns a nd al l
e ffec tive isol ates. whi ch appeared pure c u ltu ra lly , we re a mix ture 01' two-three ge nomes.
Warcu p ( 19 7 1) identificd Sebacina verm ifera as a lrno st th e o n ly fun gu s isol at ed fro m
Ca /aden ia . T he c1 egree 01' di ssirnilarity in PCR RFLP does not suppo rt thi s and suc h
het erogeneity was not ex pec ted in w hat appeare d to be unifonn cultures .

W arcup (1 9 81 ) id enti fied Ce ratobasidium cornige rum as almost th e on ly specie s of
endophy te fro m both Pra sophyltum and Pterostylis spe cie s. In Prasophyllum correc tum,
pro bl ems were e ncoun te red aga in w ith dual cu ltures from sing le pelotons producing more
than o ne ITS pr oduct.

Three isolates from Pterostylis spec ies (pn from P. nutans and f2 from P. concinna¡
were 95 % simi la r, sugges ting a c lose rel at ion ship but probably not the same spec ies. Both
werc o n ly S I-341M si m ilar to a n iso late from P. spathula ta id entified as Cerat oba sidium
co rnigerum ,

M itochondrial rONA proved useful to c ompare 7 isolates from Prasophyllum and
Ptero s tylis . A II we re > 90 % si mi la r, w ith o ver half >98 % similar, sugges ting c lose
rcl ar ionsh ips. A lthough c ro ss- func tio na lity was not te st ed sym bio tica lIy , thi s s upports
Warcup ' s ( 198 1) sugges tio n that the fung al e ndophytes from Pras opliyllum and Pter ostylis
ar e c lose ly rcl nted .
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Tuesday Stream 2: Session A Population Biology ( 1).

1. The role of long-terrn, individual based demographic studies in the
conservation of terrestrial orchids.

Jo H. Willems & Dennis F. Whigham
1. Utrecht University, Sorbonnelaan 16, PO Box 800.24, Utrecht, NL-3508TB, The Neth erla nds. Emai1:
j .h.willems @bio.uu.nl
2. Smithon ian Environmental Research Ccnter, Edgewater, MD 21037, USA.

By the time it becomes c1ear to nature conservation organisations that a given orchid
population is threatened with extinction, population processes causing decline in fitness had
previously started. In order to take appropriate conservation measure, it is neccssary to
unravel the causes of decline. Demographic studies provide an indication at an early stage
of popul ation decline, e.g. death rate versus recruitment.

Knowledge of the life history traits and changes over time can make c1ear what sort of
habitat conditions are required for the survival of the species and, moreover, what kind of
management has to be carried out to create or maintain optimal habitat conditions for the
different life phases of the species involved.

Life history strategies of terrestrial orchid species may differ enormously from each
other even among species occupying the sarne habitat. Since life histories and habitat
demands have been studied in very few species and , moreover, mostly for abov e-ground
parts of the pla nts, it is c1ear that studies of orchid population ecology have only had a
modest sta r t, However, long -term studies of orchid popul ations are important today as part
of pres ent-day conservation efforts attempt to maintain div ersity also am ong terrestrial
orchids.
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T uesd uy Strea rn 2: Sess ion A Popul atíon Biology (1).

2. Population dynamics of north temperate orchid species.

Tiiu KIII!· , Kadri Tali and Taavi Tuulik
1. Instituto of Zoology and Botany, Riia 18 1 Tartu, Estonia. Email: tiiu@zbi.ec
2. Univc rsi ty of Tartu, Lai 38, Tartu , Esto nia . Emai l: katal@lai .ut.cc
3. Suurcm óisa Collcge, Hiiumaa, Estonia . Ernail: taavituulik@hot.ee

During thc last half a ce ntury popula tio n dynamics of nearly 70 spec ies and natural hybrids
of Nor the rn hemi sph ere temperate orchids have been studied and rep orted in over 120
papers. \Ve examine features like flowering, fru it set, recruitment, and impact of below­
ground struc ture and dormancy on popul ation struc ture on the basis of these pap ers . In
mo re detail we ana lyse our demogr aphic dat a recorded in Estonian populat ion s of
Cypripedium calceolus , Cephalanthera rubra and Orchis ustulata collected over peri ods of
seven to twenty years. Flowerin g irregul arity is a common feature in most orchid
popuJation s as regular cycl es of flow ering have been reported in only a few species.
Flowe ring peaks are caused by new ly recruited plant s, or of plants that were vegetative or
dormant during the previous years. A ll possible transition s between flowering and other
life stages are noted throughout the study pe riods . Weath er condition s have been often
hyp othesised to be the reason why performance and flowerin g are so irregular. However ,
there are few examples which support this principi e. Fruit set is mostl y depend ent on the
avai lab ility of po llina to rs . However , poor recruitment is often mo re microsi te limited.
Bclow-ground structure of plants and the type of clonal growth have a ve ry stro ng effec t
pop ulation beh aviour aboveground . Tuberous species and those havin g pseudobu lbs are
more dynamic, wit h ch anges occurring quick ly even throughout the vegetation peri od o The
populatio ns of these species may disappear even after one yea r of unfavourable co ndi tions .
Species with a perennial rhí zom e are mu eh more stable , since cl cn al grow th can
compe nsate lo so rne ex tent for ge net extinct ion . Dormancy of ad ult indi vidu als has been
reported in 23 orehid spec ies with the ave rage m áximum dura tion of 3 yea rs. In Epipu ctis
albensis even II years of dormancy has been recorded . This data set sheds light on the
possible causes of rarity in terrns of popul ation pa rameters.
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Tu esday Stream 2: Session A Population Biology (1).

3. Patterns of appearance and transition to Ilowering in Pras oph.yllu m
correctum D.L. Jones, a threatened orchid from south eastern Australia.

Fiona Coates>' and Jan Lunt?
l . Arthur Rylah Inst itute, Department of Natural Resources and Environment, 123 Brown Street, Heidelberg.
Victoria. Australia 3084. E-mail Fiona.Coatcs@nre.vic.gov.au.
2. Thc Johnstone Centre, Charles Sturt University, Albur)', NSW, Australia 2640. E-mail ilunt@csu.edu.au

AH 120 individuals of the Critically Endangered orchid Prasophyllum correctum D.L.
Jones (Gaping Leek orchid) in the largest mainland Australian population were marked
and censused between 1992 and 2000. Above ground life state (sterile or flowering),
non-appearance and new appearances of plants were recorded. An intensive study was
conducted between 1996 and 1998 using caged and uncaged plants, when monthly or
fortnightly measurements were made of leaf length and width, number of flowers and
herbivory. Additional site variables recorded were time since fire (months) and
biomass accumulation. Annual rainfal1 was obtained from Bureau of Meteorology
records. The purpose of the study was to quantify patterns of appearance of life states,
and to identify environmental or previous life history states that might explain annual
changes in flowering within the population. Specifical1y we asked: under what
conditions is there the highest shift to flowering states?

Flowering was erratic and there was no regular pattern of transition between states
am ong year s. At the beginning of the study , onl y flowering plants were ob served, and
betwee n 4\'r and 42 % of plant s flow ered annually in subsequent years. However , there wa s
an overalI decli ne in flowering ove r the census peri odo Dormant plants comprised between
29 % and 71 CJo of the observed population annualIy, and sterile plants ranged between 5%
and 67o/c annua lIy. Total annua l emergence varied from 25% to 75%. Periods of dormancy
occurred for O to 5 years , with sorne plants show ing multiple dormant periods. Nine of the
original 5..+ plants were still not see n after eight yea rs and were cons idered dead. Only one
plant emerged co nsecutive ly eac h year. The total known popul ation was 111 at the end of
the census periodo

Large, flowerin g plant s were most likely to emerge and flower in the followin g year ,
while increasing dorm ancy was likely to lead to a redu ction in emergence the foll owing
yea r. The popul ation is most vulnerable to graz ing in a sterile or fruiting sta te, although
flowering plants are not affected.

Flowering increased with dec reased level s of biornass, however there wa s no
relation ship bet ween overal1 em erg ence and biomass. Ra infall in the year of flo wering
appeared to have litt1e direct influence over f1owering, and higher numbers of flowering
p1ants in dri er yea rs probably rel ates to slow er biomass accumulation andlor increased
grazi ng pressure.

Time since fire was a predictor of flow ering but not of emergence, with the latter
possibl y more strongly dependent on previous life history state . The data available showed
that fire intervals of 3 yea rs are likely to promote f1owering, a fire frequency previous1y
demonstrated as beneficial to oth er botanical values at the site. There is a risk of heavy
grazing pressure in the first season after fire. Indications so far are that competition from
associ ated vege tation stro ngly influences flowering in the population.

Further research is needed to identify optimum conditions for recruitment.
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'I'uvxd uy S rream 2: Sess ion A Population Biology (1 ).

4. Factors affecting fruit set in Orchis morio,

l an a Jcrs.ikova & Pav el Ki ndlma nn"
Faculi y 01' Biological Sc iences, Univcrsity 01' Sou th Bohemia. Branisovska 3 1. 37005 Ceske Budejovice, Czech
Republ ic. Email: pave! @entu.cas .cz

Reproductivo success is one of the main detenninants of fi tncss in perennial plants. Large
sexua l reproduc tive success in a llogamous orchid s is mainly assoc iated with nectar reward
for po llinators. Frui t set in nectarl ess orchids is negatively affected by the lack of n éctar ,
which rcsults in poll inator limitation within season. This is often cit ed as the main cau se of
low fruit producti on , givcn that hand pollination nonnally increased fruit se t in comparison
with co ntro l plants. Interest of pollinator s in nectarless flow ers mal' be ass ociated wi th the
size of the flora l displ ay. colour po lymo rphism, interspecific competition or facil itat ion for
poll en ve ctors with other co -flowering species, and with den sit y dep endent intraspeci fic
co mpe tition for pollinator s. Flower production and fruit set ca n al so be limited by
resources. Resources availabl e for seed de velopment mal' be restri ctive both within and
be twecn seaso ns . Elevat ed fruit se t with in one season mal' come at the expen se of futu re
growth. pro babi lity of flowerin g, reprod uct ion or survival, Ho wever, ce rtain species, like
Cypripedium acau l e, have to be highly poll in ated for con secuti ve ye ars to express
symptoms of resource limitat ion. Sorne orc hid spec ies exhibit not only cost of fruitin g, but
also cost o f flowering. Here we investi gare factors that influen ce frui t se t in the percnn ial
orchid Orchis maria. Decep tion in thi s species causes pollinator limitation within a year ­
the average pe rce ntage of individua ls, which did not se t any fruit s, was 17.6% . Han d
po llina tion increase d reproducti ve succes s te 100% fru it set witho ut any fruit ab ortion.
Howe ver, capsule s ize and we ight and seed weight dec reased towar d th e top of
intl ore scence and fruit s on less pollinated plants were larger and heavie r tha n tho se on fully
poll inated ones . This indicares that plant s hav e enough resou rce s to deve lop capsules from
all po llinated flowe rs, bu t competit ion for resources wit hin the spike lowers the arnount of
assim ilates availab le for each fruit. Thus res ource lirnit ation wi thin a season is ex pressed in
capsu le size and we ight. which is proportiona l to the nurnber of seeds. Resource lim itati on
between seasons had no effect on plan t performance but it adjusted the number o f flowers
in the subsequen t yea r, when pol lina tion success in the preceding year had been ve ry low
(0-10% ) or very high (90- 100%) . Floweri ng regime in Orchis maria wa s not affected by
cost associated wit h high reproductive success or by tlowe ring itsel f in the precedin g two
years. General und er standing of the co st of fru iting deri ved from repeated hand-pollination
expe rime nts in fonner studies is ex tende d here by critica l assessment, whether it is real istic
lo assurne that such co sts mal' occur in orchid populations under natural co ndi tions. Fruit
se t was also strongly affected by year and type of habitat. Population dynamics of Orchis
maria is not as irregular as in other orchid species, as tran sitions from flowering to steri le or
dormant stage were caused by othe r factors like local disturbance, vegetative reproducti on ,
age of plant and type of management.
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Tuesday Strearn 2: Session B Population Biology (2).

1. Population studies of terrestrial orchids - habitat management and annual
counts of aboveground plants are only part of the picture.

Dcnnis F. WhighamO] and Jo H. WilIems2

1. Smithsoni an Environmental Research Center, PO Box 28, Edgewater, MD 21037 USA. Email:
whigham @scrc.si.cdu
2. Plant Ecology Group, Utrecht University, PO Box 800 .84. 3508 CA, Utrecht , The Netherlands . Email:
J.B.Willcms@bio.uu.nl

Terrestrial orchids are threatened and endangered species on all continents but the global
pattems are highly variable. Thirteen species of terrestrial orchids have been listed as
endangered and threatened at the national leve! in the U.S. and Canada. Australia and New
Zealand have more than 35 species of terrestrial orchids that have be en listed as
endangered, vulnerable, or extinct. In sharp contrast, only a single species (Ophrys
kotschiii has been listed as endangered in Europe and only two species (Liparis elliptica,
Cypripedium macranthus varo speciosum) are protected at the national level in Japan . In
almost all documented situations, species declines have been primarily attributed to habitat
modification or removal of plants from native habitats. In recent years, efforts have been
made to conserve or restore populations of ter restrial orchids, mostly through habitat
management. Sorne efforts are international (e .g., Orchid Specialist Group of the Species
Survival Commission of IUCN) but most are national (e.g., Endangered Species Act
enforced by the U.S . Fish and Wildlife Service, Red Data books in Europe). Few efforts
ha ve been made to develop management plans based on either long-term studies of
populations or restora tion of populations using plants grown in vitro or in situ. In this paper
we consider efforts that have been made to conserve or restore species of terrestrial orchids .
Most effort s involve habitat con servation as the keystone management tool. Hab itat
restoration and management are also important elements of effo rts to con ser ve threatened
species of terrestrial orchids . Wh ile conserv ation , restoration and management are likely to
be successfu l in many instances, it presumes that all of the species requirement s will be met
within the conse rved area. We suggest that more eco logical inforrnation is req uired to
increase the probability of succes s of co nse rvation and restoration efforts , especia lly if
rehab ilitation of species is of speci al concem . In particular , we recommend that additional
long-term population studies are needed in ord er to understand basic ecological processes in
the range of species representing different life history types. The se studies should have a
continental focus and include species representative of all life history types. To date,
population dynamics have been examined in det ail for relatively few species representing
only a small number of life history types. It seems especially important to exp and research
into aspe cts of seed germination and the ecology of protocorms, particularly 'interactions
with myc orrhiza. Almost all long-term studies of terrestrial orchid populations have
focuse d on above-ground plants. Several authors have shown, however, that population
pa rameters are influenced by individuals that may rem ain dormant for one or more years .
Early life history stages have received little attention because seeds and protocorms are very
difficult to observe and manipulate experimentally. Recent advances in techniques to study
seed germination in vivo have been useful in studying early life history stages, including
protocorm de velopment. It seems especiall y important to study interactions between
protocorms and the obligate interactions that they have with mycorrhiza. We present data
from recent studics of early life history stages of terre stri al orchids, including in situ and in
vitro studies of mycorrhiza, We will demonstrate that so rne species of terrestrial orchids
growi ng in the same general habit at devel op associations with several different myco rrhiza
whereas other orchid species utili se a single mycorrhi zal type. Sorne orch id mycorrhiza are
ectomycorrhi za whil e others util ise a variety of organic substrates . Data frorn fie ld and
laboratory studies will be used to examine the relationship s between protocorm growth and
mycorrhiza.
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T uesduy Strcam 2: Scss ion B Popu lation Biology (2).

2. TBA

Michacl Hutchings
Univcrsity Of Sussex, Falmer, Brighton, Sussex, BNI 9QG , UNlTED KINGDOM, Email:
M.J.l lutchings@sussex.ac.uk

[Abstract not received]
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Tnesday Stream 2: Session C Population Biolog y (2) .

3. Population dynamics in orchid conservation: A review of analyticaI
methods based on the rare species Lepanthes eltoroensis,

Raymond Trernblay' & Michael Hutchings"
l . Depart rnent of Biology, University of Puerto Ric o - Humacao Campus, Hurna cao , Puerto Rico , 007 9 1, USA.
Email: raym ondtremblay@hotmaiI.com
? . Schoo l of Biological Sciences, University of Sussex, Falmer, Bri ghton .iSussex, BN! 9QG, Unitcd Kingdom.
Em ail: M.J .Hulching!.@sussclt.ac.uk

Prcdicting population persistence, and consequently population and species extinction,
depends on our ability to gather and evaluate data on population growth rate and the
variables that may influence growth rate .
l . The total variation in growth rate is the sum and interaction of individual, demographic,

and en vironmental vari ation.
2 E nviro nmenta l variati on can be further brokendown into temporal, spatial and

catastrophic variation.
3 . If we know the effect of each of these parameters on growth rate then we can predict the

probability of population growth rate and extinction.
4 . Of all the d ifferent variables that can cause errors we need to know wh ich of these are

most imp ort ant for conservation of orchids.
5 . Usi ng the method described in this paper, we can start eva luating the variat ion caused by

eac h of these life cycle param eters and the effe ct of time and space.
6. In thi s pa per, we will de scribe how to measure the basic growth rate of pop ulat ions

(Le fko vi tch mod el ), and deri ve a 95 % co nfide nc e int erval on growth rate from
inclu sion of each of the se parameters.

7. T o evalúate the probab il it y of extinction, we mu st look at e las tici ties and th e
dernographi c ana lys is lO understand which of the matri x elements are most likel y to be
in need of man ipulation within the populatio n for im proving popul ati on grow th rateo
This sys te rn is ex tremely powerfu l and gives us th e oppo rtunity lo es tab lish
experimenta l de sign and tes t for sign ificant growth rute differences among treat rne nts
usin g lhe Monte CarIo simulation in time and space.

8 . \Ve wi ll use Lepanth es el toroensis as an example to show the value of the aboye
method .
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Tucsday Stream 2: Sess ion D Managing thc trade in wild orchids.

l. The Irnpact of International Trade on Orchids

Robert R. Gabel
Divi si ón of Scientific Authority, u.s. Fish and Wildlife Service, 4401 N. Fair fax Drive, Roo m 750, Arlington,
Virgin ia. 22203. USA. Ema il: rodd y-,gabel @fws.gov

Th e fact that orchids are trad ed inte rna tiona lly in signi ficant numbers and the potenti al
for trade to affect the co nse rvatio n sta tus of orchid species has lon g been recogni sed.
Because trade levels were sig nificant, all orchids have been included in the appendices to
the Con vention on Internation al Trade in Endangered Species of Wild Fauna and Flora
(CITES) since its inception in 1975 . Although the vast majority of spec ies are included in
CITES Appendix Il , wh ich allows for regulated commercial trade, relatively few species
(Cattleya trianae, Dendrobium cruentum, Laelia jongheana. L. lobata, Paphiopedilum spp.,
Phragmipedium spp., Renanthera imschootiana, and Vanda coerulea) whi ch are believed to
be threatened with extinction in the wild, and for which trade is a particular threat, are
included in Appendix 1. Th e IUCN/SSC Orchid Specialist Group, in Orchids-s-Status
Survey ami Conservation Action Plan (19 96 ) recogni sed that ov er- collection of showy
and/o r rare orchids can be a major conttibutor to their decline in the wild .

A fe w spec ics , such as Pliala enopsis ja vani ca, are known to ha ve become extinct 01'

rare in the wild due to over-collection , and oth ers, such as Paphiopedilum rothschildianum,
are extremel y vulnerable. Recently, newly disco vered plants in the genus Paph iopedilum
have been in itially described fro m specime ns in trade, before their ac tua l wild localities
we re kn own . Wh en their wild habitats have been fina lly documented, the pla nts have
alrea dy been co llec ted to near-extin ction.

A rtific ia l prop agat ion is recognised as a means of providin g large nu mbers of high­
qua lity orc hids for the horti cultural market, whic h should coi nc ide nta lly reduce pressure on
wi ld popu Iat ion s. However, while CITES data indicate that the vast majorit y of orc hi d
plant s in trade are ar tificially propagated (>97% in recent yea rs ), trade in wi ld orc hids still
involves hundre ds of thousands of specimens annua lly.

The CITES Plant s Co mmi ttee is undert akin g a review of the listin g of the Orchidaceae
in the CITES Appendices, to de termi ne if there is some alterna tive approac h to the listing
tha t will focu s trade co ntro ls on spec ies for which trade is an ac tua l potenti al threat.
However , thi s process will require the co mmittee to address probl em s with data e rrors 01'

gaps in trade data and a lack of inforrnat ion on the ac tua l biol ogical sta tus of indi vidual
genera a l' species (d istributio n, populati on size and trend s, security of habitats).
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T ues day Stream 2: Session D Managing the trade in wild orchid s.

2. CITES - Conservation showpiece or opportunity lost,

Geoff Stock cr
Sto ckcrs' Nursery, PO Box 188, Malanda 4885, Queensland, Australia. Email : gstocker@austamet.com.au

Th e effec tiveness of the Convention on the International Trade in Endangered Species of
Wi ld Fau na and Flora (CITES) for the conservation of orchids is examined from the
perspecti ve of the author, a domestic and international trader in propagated orchid plants
and an ecologist who has worked extensively on the management of the world's greatest
orchid habitats , the tropical forests. Although CITES has been a very important factor in
reducing trade in wild collected plants, it does not have a good image among many in the
orchid growing community. The reasons for this situ ation are reviewed and although sorne
of the criti cisrns can be easily dismissed, others appear worthy of closer examination or
explana tion. Bro ader questions on the CITES approach to orchid conservation, including
the lack of quantitativ e data on the population biology of most orchid species, the problems
associated with plant salvage from forests during timber harvesting and conversion to
alternative agricultural use and the injustices created in sorne areas whe re local forests
owners are no longer able to sell plants growing in their forests , are also canvassed. From a
nurs eryrnan 's view point, the most serious irnmediate problem with CITES appears to be
tha t it is unnecessari ly restrictin g trade in propag ated plants . While CITES may be well
intend ed, in sorne countries the related regulations are adrniniste red in such a way that
many seriously ques tion the techn ical corn petence of the enforcement autho ri ties . The
ensuing lack of confidence has promoted an underground trade which to sorne degree has
undermined atternp ts by propagators to take the pressure off wild populations under threat
by cornrnercial co llectors. It is concluded that a reworki ng of CITES in relation to orchid
con servati on appears necessary if this significant convent ion is to have greater sup port
arnong orchid growing hobbyists world-wide . It is these people who wi ll ultimately
determi ne whether CITES wiIl be successful or prove to be an opportunity lost.
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Tuesduy Stream 2: Scssion D Managing the trade in wild orchids .

3. TBA

Gloria L. P. Siu
Kadooric Farm and Botanic Garden, Lam Kam Road, Tai Po, New Territories Hong .Kong, CHINA. Email :
Ipsiucon @kfbg.org .hk

[Abstraet not received]

IOCC 2001 57



Tu esda y Strcam 1: Session D Manag ing the trade in wild orchids.

4. Traditional usage of or ch íds in China.

Jin Xiaohua. Qin Haining and Gloria. Siu Laip ing
1. Institute of Botany, Chinese Acadeny of Sciences. I00093 Beijing. China.
2. Kadoorie Farm & Botanical Garden , Hong Kong.

Undcr an investigation financialIy supported by the Hong Kong Kadoorie Botanical
Garden and farm, we found many previously unknown but interesting uses of orchids by the
Chinese people .

The Miao and Buyi, two minority peopIe groups, live in the Southwest Guizhou
province of southwest China and use Goodyerinae as a rare medicine for bruising and
broken bones . The local market price for these smalI plants is very high. But the people in
the Guangxi Province treat them as horticultural specimens, as do the Tai wanese peopl e,
wh ere the golden veins of the pIants represent happiness .

The Chinese cultivate Paphiopedilum concolor as a horticulturaI subj ec t, but the
people of Nonggan Natural Reserve in Guangxi province use it as medicine. They soak the
leaves in wine and named it "blue sky and purple ground solution", which may be from the
P. concotor lea ves as a cure for back-ache.

In Ch ina. all the speci es of the genus of Blet illa are exploited medicin alIy wi th B.
striata the most commonIy used species. During the su rvey we found another ge nus used
in the same way as Bletilla. The tub er of Anthogonium graci/e Lindl. is very simi lar to that
of Bletilla . especia11y whe n the pl ant is witho ut flowers. Farrners of Gu izh ou province
colIec t the tuber and dry them. To our surprise , the dealers purc hase them and distribute
the m throughout the Chinese medici ne market . As wit h Bl etilla itse lf, it not only used as a
me dic ine. bu t also has man y other uses. The people of PU-an county co ns ider them as a
delicious food. Th ey stew B/erilla with meat , and ut ilise it as a tonic.

As in many other co untries . the tubers of Orch idi nae , especia lIy those of Hab enaria,
are used as aphrodisiacs in sorne vil lage s. Th ey collect the tuber from the wild, and cook
them with pork. Many infuse the tubers in rice wine and drink the wine as an aphrodisiac.

Th e beautiful Dendrobium Loddigesii is muc h sought after in Chin a fo r its medical
va lue (the medic inal nam e is Small Huangcao). Bu t the peopIe of linxi co unty (G ua ngxi
Prov ince), also use the species as an insecticide. Th ey pound the plant and mix it wi th
sugar and when flies are attrac ted to the sugar mix ture, it kills them.

AIso in Guangxi, the people use the plants of Fli ckingeria, (Ya oguansh ihu (Legs of
L ocu st )). as a su bs t itu tion of Dend robiulIl . People in Yunna n Provin ce also use
Flickingeria for lun g and throat ailments.

The medici na l nam e which is un iform in most pl ac es is Qintianqui , the dry leaves of
NerviLia . There are 7 species of Nervilia in China, a 11 are used as medicine and almost
always under the same na me . Us ua lIy, in one bag, Qinti anqui , the re can be up to 3 to 4
species mixed togethe r. But the most used species is the wide1y di stributed Nerv ilia
aragoana. Peasants collect the plant (usually with out the tuber, which remain s in the so il)
and deh ydrates them to treat lung and intern al injuries .

"Shixia ntao" is a complex medicine whic h, according to our work, ineludes no less
than 5 ge nera: Bu lbophyllum, Pholidota , CoeLogyne, Calanthe, and Lipa ris . The most
commonly use d ge nera are Pho lidota and Coe Logyne . The pseudobulbs and stems are
co 11ected and so ld to local peopl e fresh at local mark et s or dri ed and sold to dealers, wh o
distribu te the m to other markets. The usage varies widely. In Yi nchou district of Guangxi
Province , " shi xiantao" is used to cure cough s and asthma, while in Liuzhou district, the
medicine is used to treat stornac h pains.

Ack now ledgrnents
The program is fina ncially supp orted by the Kadoorie Farrn & Botanical Gard en team in Hong Kon g
and is also supported by the Forest Departmenl of China.
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Thursdu y Sessions A-E Orchid Specialist Group.

Thursday: Session A

Orchid Speciali st Group Meeting. Chairs: Phillip Cribb & Shelagh Kell
1. Introduction: Phillip Cribb and Shelagh Kell
2. OSG strategic plan: Phillip Cribb
3. Sccrctariat report: Shelagh Kell
4. Regional grollp reports:
5. Afro-Madagascar: George Mugambi
6. Australasia: Kingsley Dixon
7. East Asia: Gloria Siu
8. Indian Subcontinent: Udai Pradhan
9. Meso America: J Warner
10. North America: Marilyn Light
11 . South America: Alex Hirtz
12. Europe: Phillip Cribb

Thursday: Session B

OSG Regional workshops. Chairs: Regional Chairs
l . Ex situ conservation group report: Phil Seaton
2. Use of Revised Red List Criteria, RAJ.\1AS Red List and SIS: Wendy Strahm
3. Any other business
4. Date and venue of next meeting: 17lh WOC, Shah Alam, Malaysia.
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Thursday Session e Conscrvation gcnetics (1) Divcrsity and priorities ,

1. Genetic erosion in Italian populations of threatened orchids: Cypripedium
calceolus, Orchis palustris and Dactylorhiza incarnata.

Walter Rossi'" , M. Cristina Mosco! and Luciano Bull ini2

1. Dept. Environmental Sciences, University of L' Aquila, 67 100 L' Aquila, ltaly. Email: vrossi@ univaq .it
2. Dept , Gcnetics and Molecular Biology, University of Rome "L a Sapienza", Vía dei Sardi, 70, 00 185 Romc,
ltaly. Email: crist ina.mosco@uniroma1.it; luciano.bul1ini@uniroma l .it

It is often difficult to ascertain if the low genetic variation found in endangered populations
is the outcorne or the cause of their size reduction . However, geneticalIy depauperate
populations appear on average to be more end angered than others: they often show reduced
fertility , are more affected by parasites and path ógens, are less competitive than variable
populations having similar ecological requi rement s, etc. For conse rvation purposes, it is
important to monitor gen etic variation of threatened populations and species and to restore
variation when depauperate. In this study, genetic variation in Itali an populations of the
threatened Lady's Slipper Orchid, Cypripedium calce olus, the Bog Orchid, Orchis
palustris, and the Early Marsh Orchid, Dactylorhiza incarnata, has been evaluated at 15-30
enzyme loci . The obs erved values have been compared with those found in populations of
common, phylogeneticalIy clo se spec ies. C. calceolus populations from the Alps show an
average H, =0.09. Th is va lue strong ly decrea ses in the cen tra l Apennines, reaching
H, =0.0 ~ in the MaielIa Mountaiti. ' ·The"related c. parviflo rum from Canada show s
H, =0.1o. Low va lue s were obse rved in all Itali an popul at ions tested of O. pa lustris
(H, =0.02-0.04), whe reas in related Orchis species H, reaches 0. 17. In D. incarnata, it was
found to be monomorphic for all the loci studi ed (H, = O) throughout Italy. In the rela ted D.
fuchsii , Heranges from 0.1 1 to 0. 17. In order to restore genetic variabil ity in the Apennine
race of C. calceo lus, transplantation experiments of samples from the Alps could be carried
out, the two populations bein g not signific ant ly different iated from eac h othe r at genet ic
level . This should be done in co nnec tion with habitat restorati on mea sure s, uncont rolled
beech-wood expan sion hav ing relictual favourab le sites . In O. palustris , the differenti al
loss of all eles found in populations respectively from northern and southern Apenni nes
would suggest transpl ant ation ex periments to res tore polymorphi sm . Also in th is case,
ho wever, the protect ion of its natural habitat (mars hy grass land) is a prio rity. To restore
genetic variation of D. incam ata is more problematic; so far, one population from Ireland
has shown sorne degree of genetic po lymorphism; moreover, this species is often O\1 t­
competed by its hybrid deriva tive s, the alIotet raploid marsh orchids D. majalis s.l. , D. elata
s./., etc.
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Thur.\dar Session C Con servation gcnctics ( 1) Divcrsi ty and priorities,

2. Conservatíon genetics of rare and endangered British Orchids.

Faridah. Quamaruz-Zarnan!" , M ich ael F. Fay', John S. Park er' , M. W. Ch ase?
l. Gc nomc Cent re. In s titute of Bi oscience, Universit i Put ra Ma laysia, 43400 Serdang, Se la n¡ or, Malaysia.
Email : fljl.@ibs.upm.edu.my
2. Jod rc ll Lab or atory, Royal Botanic Gard en s. Kew, Surrey, TW 9 3AB. UK. Email : m .fay @rbgkcw. org .uk;
m.chas e.: @rbgkew.org.uk
3. Cory Laborarory. Universi ty Botan ic Gard en , University o f Cambridge. Cambridge CB2 U F. UK . Email:
j sp25 ('j'e.:arn.ac.ukJjs p30@cam .ac.uk

A n undcrstan ding of the level , struc ture and origi n of gen eti c vari at ion within and among
po pu la tio ns of rare and enda nge red species is essentia l for de visin g optim um man agement
stra tegies for thei r co nse rva tio n. Re centl y a wide ran ge of molecular techniques has been
de vised to assess ge ne tic di versity. For thi s research on rare British orchids, amplified
fra gment len gth polym orphisms and plastid microsatellite markers were chosen. Arnplified
fra gment len gth pol ym orphi sms were used to partition ge netíc vari ation within and among
all populations of the rare British orc hids Orchis simia , Orchis militaris and Liparis loeselii .
Where av ailable, samples from outs ide United Kin gdom were inc1uded to compar e the Icve!
of ge ne tic variation . Th e ge ne tic va ria tio n in Orchi s mascula was in ve sti gated to study
pattems in a common relative of Orchis.

It ha s been hypothesised that the present dist ributi on of di sjunct popula tio ns of Orchis
simia, Orchis militaris, and Liparis loeselii is the result of events occurri ng during the last
glac ia tion . A mon g the re lati vel y limited number of pl ant ph ylogeographi c stud ies, the
maj ority have re lied on trce species to reveal glac ia l refugia, post gl aci al mi grati on routes
and loss of genetic diversity. Rel at ivel y litt le effort has bcen spent on herbaceou s species to
date . T his type of plan t group may prov idc the best model sys tems fo r fut ur e stud ies aim ed
at illumi na ting the ro le o f Quatern ary c limate changes in dr ivi ng d iversification and
spec ia tion. Short-Iived herbs go through a higher number of life cyclcs within a give n time
peri od than lo ng- Iived tre es, and may have resp onded more quick ly to e nviro nmenta l
change in te rm s of Quuternary tim e scales . In this respec t these orc hid studies wo uld be of
int er est to fill the curre nt gap. W ith th is in mi nd, pl astid micr osate ll ites we re util ised to
e lucidate pos tg laciu l recoloni sati on events of some of the orchid spec ies.

The resul ts showe d th a t for Orchis, a mp lified frag ment 1eng th pol ymo rphi sms
c! iffere ntiatee! the U nited Kingdom ane! non -Un itcd Kin gclom popul at ion s . Amon g th e
Unite d Kin gclom populati on s . th ere are d ist inct ge ne pools. The pl astid mi crosatellites
confirmecl the se findin gs. Th e results from amplifie cl fragment len gth pol ymorphisms of
Liparis loeselii all owed the di stinction bet ween Uriited Kingdom and non-United Kingdom
populations. Liparis loes elii val'. loeselii and val'. ovata were not genetically di stinct,
althou gh sam ples of val'. loeselii showed mu ch greater variation . This has implications for
conservation where the pre servation of natural level s of ge netic variati on within a species is
a pri ority as fenland population s are more vari ab le than dune slack populations.

Acknowledgements
Th e fi rs t author wo uld like lO ackn owlcd ge Univcrsiti Putra Malaysia, the M alaysia n Govern rnent
a nd the Overscas Research Stude nts ' Award Schcme (U nited Kin gdom) for th e ir fundin g and
support in this projec t.
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Thursday Sessin n C Conscrvation gcnetic s (1) Divcrsity and priorities.

3. Population genetic structure of species of Epipactis,

Peter M. Holli ngsworth' , Richard M. Baternan>", James H. Dicksorr' , Jane Squirrell" and Mark
Tcbbitt5

1. Royal Botanic Garden , 20A Inverleith Row , Edinburgh, EH3 5LR, UK. Email: P.Hollingsworth@rbge.org .uk
2. Botany Dep ar trnent , Natural History Museurn , Cromwel1 Road, London SW7 5BO, UK. Em ail:
R.Bateman @nhm.ac.uk
3. Divisi ón of Environrnen tal and Evolutionary Biology, University of Glasgow, Glasgow, GI2 SQQ, UK .
Email: gbtyOS@udcf.gla.ac.uk
4. Depart rncnt of Agricultura l and Environmental Sciences, University of Newcastle-upon-Tyne, Newcastle­
upon-Tyne, NEI 7RU, UK. Email: Jane .SquirrcJl@newcastle .ac.uk
5. Brookl yn Botanic Gard en, 1000 Washington Avenue , Brooklyn, New York, 11225-1099, USA. Email :
marktebbitt@bbg .org

Deviations from random mating are an important determinant of plant species evolution,
and taxonomic complexity is often associated with departures from the classic Hardy­
Weinberg equilibrium mode of population genetic structure. This can result in difficulties
in asses sing conservation priorities in such groups, if the taxonomic status of rare 'entities'
is controversial, In Epipactis, this is a pertinent issue as breeding system transitions are
considered to be an important mode of speciation; sorne of the species are considered to be
outcrossers, whereas others have floral morphology consistent with self pollination. We
have used mol ecul ar markers to inve st igate the amounts and partitioning of genetic
variabi lity in 26 spec ies of Epipa ctis with different floral morphologies, distributions and
propensities for vege tative spread. The correlations between these factors, and population
gene tic structure will be discussed , as will the implications for their conservation. Th ese
results wiII then be set in the con text of a literature review of published studies of
population genetic structure in orchids. FinaIIy we wiII addre ss sorne issues regarding the
suitabi lity of different mol ecul ar marke r syste ms for pop ulation/conservation genetic
studies. Recen t developments in molecular genetic technologies have provided a suite of
high resol ution marker systems which have opened up a wealth of opportunities for insights
into the behaviour of natural populations. We wiII briefly discuss sorne empirica l and
theoretical studies highlighting the potenti al of these techniques to inforrn , but also to show
where caution is required in their interpretation.
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T h ursda y Sl' ssion C Con scrvation genet ics (1 ) Diversity ami prioriti cs.

4 . Spec ies delimitation and conser vation prioritisation: oper ating a t the
bou ndary between phylogenetics and conservation genetics.

R ichard M . B at e rn an >' a nd Peter M . Holl ingsworth"
1. Dc partrn en t of Bo ta ny , Natural Hi st o ry Mu seu rn , C rornwell Road, Londo n S W 7 5B O, U .K. Email :
r.batcm an O nhm .ac .uk
2. Ro ya l Bo tanic G arden Edinburgh, 2üA In ve r le it h ROIV, Edi nb ur gh, EH 3 5LR , U .K . Ernai l :
p.h o lli ngswor lh @rbge.org.uk

Although species w iII a lways be th e fund amental unit of conservati on , in prac tice the
delimitation of orch id spe c ies currently often falls through the rarel y di scussed con ceptual
gap between ph yl ogenetic and population genetic studies , Phylogen etic approaches
typicall y vi ew e volution fro m the side, a long a time axis , and are usually strongly
typ ol ogi cal , being based on compari son of data from few ind ividua ls of man y speci es.
Man y po pu la tio n- leve l studies vie w evoluti on from abo ye, thereby lacking an ex plic it tim e
ax is but a llowing spec ies de limitat ion by quantify ing a greater number o f individua ls
rep resenting far fe wer putati ve species. B oth categorie s of an al ysi s can be based on
morph ol og ical data, molecular da ta , o r both. Molecular ch aracters are in most cases more
nu merous, more easil y com pa red among sp ec ies, and immune to con vergen ce reflecting
natural se lection. Morphological characters remain essenti al for identifying species in the
fie ld and interpret in g the processes underlyin g their evolution , as weII as giv ing resolution
to inco nc lusive mol ecular phy logenies that reflect rapid evo lutio nary ra diatio ns . In two
lon g-term projects, we and our colIabo ra to rs have investigated the molecular ph yl ogen eti cs
of th e Tri bes Orchide ae (O rchidoideae . 2-3 genes) and Neotti e ae (E pide ndriodeae, 4
genes) , before app ly ing a ran ge o f popul ati on -Iev el techniques (no ta b ly alI ozym e s, AFLPs
and morpho me tric s) to chron ic species-de lim itation cha lIenges in "cri tica!" (and potent iall y
ove r- spli t) ter restrial gene ra such as Dactyl orhi;a. GYlIllladellia- 'Nigritella ', Epipactis and o
to a lesser de gre e , Ophrys . Taken togethe r. these studies sugg est th at co nt rasti ng con strai nt s
on the rel iab il i ty and applicab il ity of spec if ic typ es o f d at a with in th ese two broad
ca tegori es offe r re newed cha lIenges to conceptua lisi ng and delimiting species. An idea lised
method of spec ies de lim it ati on, ter med " de mogra phic sys terna tics", requires lar ge- scal e
sa rnp ling of ind ividu al plants with in populati on s distributed ac ross the fuI! geographical and
cco lo g ic a l ra nge o f th e pre su med spec ies . Both morphol o gi ca l (morpho me tric) and
mol ecul a r (pop ula t io n ge ne tic ) c ha ra c te rs a re qu anti fi ed and th en co rn b ined in a
co m pute rised ordination analysi s, in search of the phen ot ypi c and ge no ty pic di scontinuities
tha t o ffe r the mo st practic al bo undar ies se para ting spec ies. Although rcsource-inten si ve,
thi s approach brings the lon ger term con servation benefits of removing from consideration
the man y orc hid spec ies th at ha ve be en form ally named but have no biological reality,
while also revcaling previously unrecognised but bonafide cryptic species.
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Thursday Session D Conservation genetics (2) Recovery and sampling strategies .

1. Restorntion genetics of Ca/adenia in urban bushland rernnants in PCI·th.
Western Australia.

Siegfried L. Krauss and Robyn Taylor
Kings Park and Botanic Garden, Botanic Gardens and Parks Authority, Fraser Ave. West Perth, Westcrn
Australia. 6005 . Australia. Email : skrauss Okpbg.wa.gov.au

A knowledge of the genetic structure of populations, and the factors influencing these
patterns, may be critical for the long-term success of species and community restoration and
rcestablishment projects. Important issues in which genetic markers can contribute in a
practical way inelude the delineation of provenance (where can we collect seed from if
targeting local genotypes?). the identification of levels of genetic variation within and
among populations (how rnuch genetic variation do we re-establish?) , patterns of mating
and gene flow (is it important that populations are connected?) and the specificity of
relationships with endophytic mycorrhiza (do populations of an orchid species share the
same mycorrhizal genotype associations?). For example, the introduction of non-local
genotypes may comprornise the success of re-establishment efforts if poorly adapted to the
local en vironment. Alternatively, the introduetion of non-local genotypes may swamp a
locally significant variety . \Ve are applying the DNA fingerprinting technique Amplified
Fragment Length Polymorphism (AFL P) to address these issues for the restoration of spider
orchid species (Calade nia arenicola, e. georgei and e. huegeliñ in urban bus h land
remnants in Perth and rare or threatened taxa elsewhe re in Western Aus tralia (e. winfi eldi i,
C. radia ta, and e. se ro tinay. \Ve ha ve found hi gh level s of pol ym orphi srn within
populat ions and a partitioning of varia tion within (80%) and amo ng (20%) popu lati on s that
is typ ical of outcrossers. However , we have al so found complex proven ance relati on ships
that indicare a simple lin ear relationship between gene tie and geographic d ist an ce do es not
apply and suggests subtle ecolog ical differenti at ion over small spatia l scales. For exa rnple ,
on e pop ulation of e. aren icola in Kin gs Park was not differe ntiated geneticalIy fr om a
populati on in Bold Park (8 km away), but was significa ntly di fferen tiated from three other
pop ula tion s less than 1 km awa y within Kin gs Park. \Ve have found typ icall y smalI
convers ions of flo we rs to fru its « 5%), and AFLP is being used to ass ig n patem ity to
offspring to assess va ria tion in male mating succ ess, po llen flo w and ge ne flow. These
mating paneros indicare that effective populati on size is subs tantia lIy sm alIer tha n the
stand ing popul at ion , which ca n sig nifica ntly influen ce fu ture level s of gene tic variation in
the absence of ge ne flow. \Ve are building on these ge net ic results for Caladenia sp p. to
assess gene tic variation within and among populations of their endophytic fungi , ag ain w ith
AFLP, to iden tify speci ficity to their hosts. Results elsewhere (e.g. Taylor and Bruns, 1999,
M ol. Eco l 8: 171 9-1732) have show n strikin g specificity between orchids and their fung i,
and that this information is critical for the growth and reintroduction of orchids.
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Thursc!uy Session D Conservation gcnetics (2) Recovcry and sampling strategies,

2. Orchid conservation genetics - Ho w many data do we need?

Michacl F. Fay', Mark W. Chase', Rob yn S. Cow an' & Mikael Hedrén?
1. Royal Botanic Gardens , Kew, Richmond, Surrey, TW9 3DS , UK. Email : m.fay@rbgkew.org.uk
2. Dcpt . of Sys ternatic Botany, University of Lund , 223 6 1 Lund , Sweden.

A wide range of techniques is now available for assessing levels and patterns of genetic
dive rs ity, and a variou s methods have now be en applied to que stions relating to
co nserva t ion gen etics, inc!uding isoen zymes, AFLPs and nucl ear and pl ast id
micro satellites. In this talk we will illu strate the use of sorne of these techniques , showing
advantages and disadvantages. Cypripedium and Dactylorhiza will be used as the main
examples, and pitfalls resulting from using data sets derived with only a single marker type
will be discussed and possible reason s identified for these problems.
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3. Application of genetic tools for the conservation of orchids: premise ami
pitfalls.

Rod Peakall*, Daniel Ebert, Jim Mant and Florian Schiestl
Divisi ón of Botany and Zoology, Australian National University, Canberra ACT 0200 Australia. Email :
rod,peakall@'anu.edu.au -

Microsate lli tes have become widely recognised as powerful and infonnative genetic
markers in both plants and animal. The utility of microsatellites results from their inherent
variability, typically far exceeding that of other kinds of genetic marker. As a consequence,
microsatellites are becoming the marker of choice for the investigation of a wide range of
questions in evolutionary biology, molecular ecology and conservation genetics. The one
drawback of this method is the cost of developing the markers. As part of an ongoing
multidisciplinary investigation of the ecology and evolution of pollination by sexual
deception within Australia terrestrial orchids, we are developing a set of more than 30
microsatellites to investigate clonal structure, pollen flow, hybridisation and species
relationships within the genus Chiloglottis. In this paper we will briefly describe the
process of marker development before illustrating the application of the markers to the
assessment of clonality and paternity in Chiloglottis valida. We will also compare the intra­
generic relationships revealed by microsatellites with those revealed by other methods.
Finally we will evaluate the adv antages and disadvantages of using microsatellites for
orchid conservation related investigations.
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Fr iday Str cum 1: Sess ion A Case studies in orchid conservatio n.

l. Orchid conservation efforts in Costa Rica.

Dcnisc C. Wilson
Orchid Spccialist Group, Denver & Bou lder Orchid Societies, 343 16 Gap Road, Golden, Colorado, USA
80403. Evrnail: DeniseWil @aol.com

Dcni se Wil son is a grower, writer, photograp he r and educator who has spent the past
dccade travelling the world study ing and protect ing jungle orchids. She worked in al!
aspects of a co rnmercial orc hid greenhouse start -up for five years. She has serve d on the
Board of Directors for both Den ver and Bou lder Orehid Societies, and is presentl y touring a
program on orehid con servation to American Orchid Society chapters around the United
States. Her article on growing orchids high in the Roeky Mountains was recently published
in the AOS magazine, ORCHIDS.

Get an insid er ' s look at ongoing efforts to protect orchids and other species in their
natural environments in Costa Rica's national and private preserves . Thi s visual adventure
takes yo u from the private reserve at Haci enda Baru on the swelt ering southem Pacifie
coast, to the co ol, high -pl ateau cloud for ests of Monte Verde. Featured are Lankester
Botanica l Gard ens displays, miniature orchids from Gabriel Barboza' s Orchid Garden, and
the 2"<.1 Meso American Semin ar on Orchidology and Conservation.

You' 11 see how the management of these preserves are using ecotouri sm , ex situ
colleetions , habitat protecti on, public edueation, reintroduetion, and commercial flaskin g to
reseue doom ed orehids. Partieipants wi11 also receive a primer on the Con vention on
Intemat ional Trade in Endangered Speeies (CITES) and how you can eontribute to this vita l
effort .
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Frjday Stream 1: Session A Case studi es in orchid conservation.

2. Biogeography and orchíd conservation in ~ew Zealand: Case studies from
the Department of Conservation orchid files.

John Sawyer" and Pe ter de Lange
Dep artment of Conservation , Wellington Conservancy. P.O. Box 5086. Wellington. New Zealand. Email :
jsawyerrsidoc.govt.nz, pdelange @doc.govt.nz

An overview of New Zealand native orchids and their conservation management is
presented. There are thought to be 120 orchid species in New Zealand; a new systern for
classification of species conservation status has led to the listing of 10 nationally threatened
species, 8 naturally uncommon species and 3 species in decline. Various attempts have been
made at orchid conservation, including the translocation of orchids and research on fire
disturbance in temperate communities. A brief overview of those attempts is described.
Orchid conservation in New Zealand is in its infancy as shown by: taxonomic uncertainty in
several genera; poor orchid distribution information; and a poor understanding of orchid
ecology. A regional approach at orchid conservation in the lower North Island demonstrates
how those problems are starting to be overcome.

We estimate at least 60 orchid species occur in the lower North Island (3 nationally
threatened species, 3 naturally uncommon, 1 in decline. and 9 regionally threatened).
However, the taxonomy of genera such as Ca/adenia, Corybas and Pterostylis is uncertain
so the total number of species cannot be known exactly. The Department of Conservation
ha s coll ated information about those species onto a regi onal plant database since 1993.
Mo re recently a national plant dat abase has been establi shed (Bl OWEB) upon whi ch all
inform ation about the biology, ecology and distributi on of New Zealand ' s native orchids is
stored.

Orchid spec ies di stributions in the lower North Island have been mapped and an
asse ssme nt made of the extent to which they occur in protecte d natural arcas. The extent to
which species have declin ed has also been de termi ned, as measurcd by spec ies range
contractions 01' loss , 0 1' contraction in size, of orch id populations. Orchid biogeography is
now being appli ed in the development of regional plant conservation strategies .

Case studies dem onstrate the various approaches used toconserve orchid populations
in the lower North Island . Con servation management acti vities inelu de: habitat protection
(fencin g, wee ding and wild animal control); legal protect ion of land ; ex-situ prac tice s;
habitat restoration (incl uding translocation ); survey and moni toring; research and public
awarencss,
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Fri<lay Strvarn 1: Sess ion ¡\ Case studies in orchid conservation.

3. AI1 overview of the conservation status of the orchids of Victoria.

Gary Backhouse?", Fiona Coa tcs/ and James Todd l

l . Flora and Fauna Directorate, Department of Natural Resources and Environment
14/8 Nicho lson Street, East Melboume, Victoria. 3002, AUSTRALIA . Email:
Gary.llaáhollse@nre .vic.gov .all. James.Todd O nre.vic.gov.au
2. Biodi vcrsity Research, Arthur Rylah lnstitute, Departrnent of Natural Resources and Environrnent, 123
Brow n St rcct, Heidelberg Victoria 3084, AUSTRA LIA. Em ail : Fiona.CoatesO nre.vic.gov .au

Th e Austra lian Sta te of Victori a lies on the south- eas t comer of the A us tralian mainl and;
and covers an area of about 227 000 krrr', whi ch is less than 3% of the total land area of the
Austra lian continent. Despi te thi s small area, Victoria supports a wider range of broad
ecosy ste m types than any area o f comparable size in Australia. Habitats include coastal
scrubs, heaths, mallee, dr y woo d land s, wet forests including rainforest, alpine woodlands
and herbfields and wetlands. Orchids can be found in virtually all of these habitats, from
coast al sandunes to the top s o f the hi ghest mountains, from dry mallee 'deserts ' to
pcrmanent wetl and s.

Reflecting thi s div ersit y of habitats, Victoria has a relatively rich orchid nora, with
about 330 spec ies in 31 ge ne ra rec orded for the State (about 25 % of th e total orchid flora
for A ustra lia ). About 135 spec ies (40%) are eithe r endemic 01' confined almost entire ly to
Vict oria. As the prevailin g cl imate is temperate , with hot dry summers and cold wet
winte rs. only five orchi ds are ev ergreen ep iphy tic 0 1' lithophytic sp ecies , the remainder
being decid uous geophytes.

Natural hab itat s in Vict oria have been im pacted heavil y by almost two centuries of
European se tt leme nt. Ab out 60% of Vi ctoria is private land, much of whic h is substantia lly
cl eared for agricu ltur al, ind ustr ia l and urban development. Sorne hab itat s , such as nati ve
gras s lands, grassy wood lands and sha llo w freshw ater marshes have been almost mostl y
destroyed . Even on the pu bli c l.ind es ta te . habitar cha nges have be en substantial in many
arcas. th rou gh the irn pac t of a ltere d fire reg ime s. wee d in vasi ón, rabbit and kan garoo
grazi ng. mi neral and timbe r productio n, agricultura l and recreation al activ ities . Th e extent
of th is impact is refl ected in the list of rare 0 1' th rea tened orchids, with an estima ted 180
(55%) o f Vict orias orchids co nside red rare 0 1' potent iall y threat en ed . includin g ar lea st
se ve n spec ies presumed ex tin ct. 5 3 spec ies co nside re d end ange re d and 4 1 spec ies
conside red vu lne rab le . Ab ou t 55 spec ics ( 179'c of Victoria' s orchid n ora) are conside rcd
rare a l' poten tiall y threatened at the nati on al Ievel .

Con ser vati on pr ograrns are currently und erway for abo ut 42 threatened orchid species.
Recov er y actions include preparing multi-species recovery plans, site protection, h ábitat
manage ment , inten sive intervention such as hand-pollination, seed sowing and
rcintrcduction , and research on germination. culti vation and population dynamics. While
govern ments have a lead role in these conservation programs, the development of
partnerships with community groups, industry, botanic gardens, universities and zoos is
con sidered essent ial. Th ese partnerships bring together a wide range of complementary
skilis , exp erti se and resources to maximise chances for successful recovery. Substantial
chall cn ges to recovery remain, including poorl y defined taxonomy of man y spec ies,
di ffic ulties of identificati on in the field , the complex ecological relationships many orchids
have, suc h as with their mycorrhizal fungi and insect pollinators, overcoming climatic and
cnv iro nme nta l va ria bility , and the devel opment of laboratory techniques for application in
the fiel d .
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Friday Stream 1: Session A Case studies in orchid conservation.

4. Diversity and conservation of limestone orchids in Sarawak, Malaysia.

Rusea, GO *I and A. Jula ih f
1. Departm ent of Biology , Faculty of Science & Environmental Studi es, Universiti Putra Malaysia, 43400 UPM
Serdang. Selangor , Malaysia.
2. Herbarium. Forest Research Centre , Sarawak Forest Departrnent, Kuching, Sarawak, Malaysia.

Limestone is of wide occurrence in Sarawak. There are six mas sive areas that are
precipitous striking features of the landscape with alt itudes up to 700 m aboy e sea level yet
these represent less than 5% of the total land area of Sarawak. The limestone flora is
exceptionally rich, home for oyer six hundred species (And erson, 1921) and is extremely
high in endemism (Kiew, 1991). The high flora diversity is supported by the varied
topography, ecological parameters and unique microhabitats of limestone areas. Limestone
vegetation is well kno wn for its richness with endemic plant species, which inelu des many
orchids. Most of these orchids are of high commercial value as far as wild orchid coll ectors
and enthusiasts are concerned. In Sarawak, there are more than 90 species of orchids
confined to limestone habitats. Almost 50% of the 350 specimens of limestone orchids
depo sited in Sarawak Herbarium are from Bau area and 30% from Mulu National Park area.
There are at least 10 known species endemic to Sarawak or to one locality . Paphiopedilum
sanderianum and Cymbidium born eensis are reported only from Mulu Nat ional Park , Miri
and Paph iopedilum stonei and Ha benaria marmorophylla are ende mic to the Bau lime stone
area . Limeston e areas represent fragile habit ats and are being threatened by quarrying
concessions and over-co llec ting, result ing in extincti on of ende mic plants in many of these
areas. Due to this pressure on orchid habitats, ex -situ conservation is often the only
alternative for species surv iva l. In addition, limestone vegetation is poorIy studied and
collections of herbarium specimens are few, therefore the poss ibil ity of disappearance of
unnamed species is a risk.
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Friday Sr reum 1: Session B Role of orc hid socie tics and growe rs in orchid conscrva tion.

1. The importance of the National Plant Collection schemes in orchid
conservation.

Hcnry Oakeley
Royal Hort icultural Society, 77 Copers Cope Road, Beckenham, Kent , BR3 INR, UNITED KINGDOM. Email:
hcnry.oaklcy@virgin.net

Thi s papcr outlines how the recording within a Nation al Collection of not only the structure
but al so the function, pollination, habitats, di stribution , commercialism, cultivation,
flowerin g pattems, fragrance, DNA, chromosome counts, evolution , di scovery, History,
their art and literature, alon g with breeding and conservation programs gives the bot anist a
weaJth of data for use in taxonomy, and makes a National Collection more than just a
number of plants at the bottom 01' the garden.
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Fri day Strcam 1: Session B Role of orchid societies and growers in orchid conservation.

2. The role of the Australian Native Orehid Society Ine. in orchid
conservation.

Alan Dash
Conscrvation Offi cer, The Australasian Native Orch id Society Inc., 23 Yeramba Crescent, Terrigal
2260. Ncw South \Valcs, AUSTRALIA.

1. THE SOCIETY:
The Australasian Nati ve Orchid Society (ANOS) consists of a loose association of 23
individual Groups, 20 in Australia, and 3 in New Zealand. There is a number of unattached
rnernbers also, who gen era11y reside in areas remote from Group centres or live overseas.
The objectives of A.N.O.S. inc1ude promotion of the conservation of native orchids in their
natural habitar as we 11 as to increase the scientific and cultural knowledge of Australasian
orchids.

The Society publishes a high quality journal, "The Orchadian", which is used as a
vehiele for the publication of descriptions of new Australasian species and regularly
ineludes artieles detailing resea rch into various aspects of native orchid biology. A recent
copy of this journal is to be distributed to a11 congress registrants. There is also a popular
\Veb site at www.anos. org.au

Mernbership is relativel y sma11 (about 1000), and rnany rnernbers also belong to other
orchid socie ties . For the rnajority of ANOS rnembers, the prirn ary activity is the cultivation
and exhibition of nati ve orchid species and hybrids, but there is a significant (and growing)
nu rnber who are also ve ry invo lve d in obse rv ing, pho tog raphing, drawing and recording
various face ts of wild orchid populations. A keen inte rest in conse rva tion of native orchids
and native orc hid habitat is a natural extension of these inter- sts.

2. CONSERV AT IO N ACTIVITIES
Ma ny of Au stra lia's approxima tely 1200 native orchid species are now at cri tical levels.
Sorne of the many roles of ANOS in orchid co nse rva tion are : i) Assis ting and coo pe rating
wi th research and co nservation agencies in project s to help in the surv ival of sorne of the
mos t endangered species and inelude recording , rnappin g, fenci ng, weedi ng, preparing
submiss ions for nornination as threatened species and cultivating of near-extinct species for
future re- in troduction. ii). In conj unc tio n with othe rs, int roducing a national ex hi bi tion
award for native species to encourage ' line-breeding , speci es plant s from selected clones,
a imi ng to produc e 'superior' specie s orchid pl ants rnaking wild collect ed pl ants ,
unc o mp etitive . iii) Ac ti ng inde pe ndently on in appropriate land-use zoning and
development, suc h action ranging frorn subrniss ions, to more con trov ersial 'd irect action',
usua11 y in conjunction with other co nserva tion and community groups.
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Fri day St reu m 1: Sess ion n Role of orchid societies and growcrs in orchid conservation .

3. Wild orchid conser va tion for ecotourism in Thailand

Chitrupan Piluek *, Pram ote Trib oon, Chukiat Tapsan and Derake Tonpayom
Horticultu rc Departrnent, Faculty of Agricu1ture, Kasetsart University , Bangkok 10900, Th ailand. Ernail:
chitrap anpO yahoo.com

Ma ehongso n, the beautiful province of hills, natural streams an d wa terfa lls with an
extrao rdinary di versity of plant s, espe ciall y orc hid s, is situated near the Myanrna r bord er
northwcst of Chiangmai. It is a haven for biologica l co nservation and ob serva tion of wild
orchi ds. Th e pro mo tion of research wo rk on wi ld orchid co nservatio n would benefit the
local villagers in carning income fro m ecotou rism. Such a project has crea ted co-operative
und ertakings bet ween research ers and villa gers at Banhuayhi , Banhuaysuatao in Mu an g
district as well as Bantamlod in Pangmapa district. A number of biological surveys were on
wild orchids in the fertil e tropi cal rainforests in collaboration with local villagers and hill
tribes. 150 spec ies in 54 gen era of orchids were collected and identified. Most species are
epiphytic with peak flow erin g reco rded from January-May.

For sus tainable con serv ati on, the proj ect began with the formulati on of an easy-to-do
ase ptic medi um for see d germina tion. Th e medium co nta ins readil y av aílable orchid
ferti lise r, vitami ns, table sugar, banana and agar and gave good resul ts for germina ting
see ds of Dendrobium chrysotoxum. A transflask medium was prep ared by adding potato
into the germi nati on med ium . Both med ia gave good seed ge rmina tion and seedling
developme nt as co mpared to the modified Vacin-We nt med ium . Th is technical know-h ow
was introduced to the villager s for multiplyin g their orchid s.

This foll ow ed practi cal training in seedling care for the village rs, Six month old
seedlings of Rhyn chostylis gigantea from flask, were grown in the homes of co -workers in
the villages. After training , ten thou sand seed lings of Dendrobium chrysotoxuin, grown
from see ds co llec ted from M aeh on gson forest s, wer e grown-o n by the villa gers. T he
seedlings thri ved when restored to their natura l hab itat. The most vigo rous see dlings were
grown on tree species adjacent to touri st tr ai ls to dem o nstrate the benefíts of the
rein troduct ion programo
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Friday Stream 1: Session B Role of Orchid Societies and growers in orchid conservation.

4. The Australian Orchid Foundation and conservation.

Helen Richards
Au stralian Native Orchid Society, PO Box 440, Yarra Glen 3775. Victoria, AUSTRALIA. Email :
r_angus@oplu snet.com. au

[Abstract not received]
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Fridny St r vam 1: Session C Taxonomy for co nse rvatio n.

1. Systcma tics and its implications for orchid conservation.

Mark A. Clcmcnts
Ce ntre for Pl ant Biodiversity Res earch, PO . Box 1600 Can berra ACT 260 1, AUSTRALIA. Emai1:
mnrk.clern cnts O pi.csiro.au

Over that past 20 years con siderable research has been undertaken on orchids resulting in a
do ubling in number of the spec ies recognised in Australia. Thi s has primarily been achi eved
though broad based studies of living plants, development of techniques for preservation and
co mparative analyses of these coll ections, coupled with finding and studying the types of
all de scribed relevant species . As sociated with this has been the collection of materi al
durin g fieldwork in New Zealand, New Caledonia, Vanuatu and Papua New Guinea for
direct comparison against Australian collections. Recently, molecular techniques have also
been employed as a rneans of determining the phylogeny of taxa and in sorne incidences
pro vidin g support for taxonornic decisions at specific leve!. One consequenc e of our
improve d understanding of the systematics of the Orchidaceae in the region is that it also
provides an objective rneans of deterrnining the conserv ation status of the Au strali an
species.
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Friday Strearn 1: Session e Taxonomy for conservation.

2. The project "Orchids of Southeast Asia" on CD-ROM.

Ed de Vozel" and André Schuiternan- - ~

Nation aal Herbariurn Nederla nd , Le iden branch, P.O . Box 95 14, 2300 RA Lei den , The Ne therlands. Email :
devogel rs nhn .leide nuniv.nl

A short introduction is g iv en on the project which aims at publishing all c . 8000 orch id
species of Southeast A sia on CD-ROM.

. ..: :.-

e .XClO.....

E KI)) .3(DOtlI .

_ O·lccom

Orchid Genera ofNew Guinea Vol. l. Illustrated Check list and Genera. February 200 1.

The hu ge is lan d of New Guinea is a naturalis ts ' wonderland . New Gu inea harb our s a
trcrnen dous co llection of orchids. ccrtainly in cxcess c f 2000 species. They ca n be found almo st
anywhere. from the \VarIO mangrove swa rnps and beach fore sts lo the chi lly grass lands above the
timberli nc on the high cst mou ntain s. In the misty upland foresis their abund.mce and di versit y can be
staggering .

Our knowl edge of mos t of these orchids is ver)' p OOL Most specie s were describ ed before 1940
and have never bee n revised . Man y sy no nyms will undoubtedly come lo light. Hundreds of species
s iill awa it di scovery. An es tímate of the real number of speeies occ urr ing in Ne w Guinea is between
2200 and 280 0 species. Thus . len to thirt een perce nt of the worlds orchids are lo be Iound in New
\~ .nnea.

Rudol i Schlechter (1 872-1 925 ), ].J . Smith (1 867 - 194 7) . R.A . Rolfe. H .N . Ridl ey an d F.
Kraenzlin descri bed the large maj ority of New Guine an orchids . They eo ntain specie s descriptio ns in
Latin, most of which were never translated . A modero and well -illustr ated overview, wi th the mean s
lo ide niify all New Gui nea orchid ge nera is long overd ue.

Thi s CO-ROM co ntains 132 ge neric descripti ons in the module Higher Tax a, a Checkl ist
covering sorne 5400 names relating to alrnost 3000 accepted spe cies, and in the module Specics a
sm all number of individual species are treated in de tai l. as a sarnple of wha t fut ure CO-ROMs in this
series will pro vide. Tools fo r identificatio n of the ge nera co nsist of an illu str ated dic hotomo us Text
Key and a mu lti-entry multimedia key ld ent ifylt, A hyperlinked Glossary is pre sent wi th over 500
terms, not counting many synony mous terms. Abo ut 2000 im ages, c. 100 0 co lour photog rap hs and
1000 pencil dra wings by ].J. Smith and Indonesian drau ght sm en like Natadipoera and Darrnosocdiro
illustrate the CO-ROM . Orch id growers will be pleased to find in the ch ecklist brief indications of
the cultural req uireme nts of almost all speci es; in additio n the ln troduct ion mod ule co nta ins a
chapter on cultiva tion .. A list of important publ ications is given in the Lit erature module, whil e
there are many additional references in the respective field s of the Higher Taxa and Species mod ules .

Undoubte dly the ma in attrac tio n of th is CO-ROM lies in its illustra tio ns, abo ut 2000 in al l. A
dozen excellent photographe rs agreed to publish their often un ique irnages on thi s CO-ROM . A list
of in st itutes and individua ls who have co ntribu ted 10 this CO-RüM ca n be foun d under th e
Navigator tab labelled Contr ibuto rs.

Th e auth ors have free ly tapped fro m the ].J. Smith archi ve which contai ns many unpub lished
dr awings, and as a result have been able to illu strate in this CO-ROM almos t aIl of thc numc rou s
spec ies desc ribed by ].J . Sm ith fro m New Guinea. It is plann ed in future CO-ROMs to inel udc all thc
publ ished dr awings of Schlcc hte r as wel l. The seco nd , Orchid Genera of New Guin ea \'01. l/.
Dcndrobium and allied genera contai ning C. 45 0 fuIly treatcd taxa is schedul ed for publicati on al thc
end of 200 \ .

Thi s CO-ROM is the first modern work on all orchids of New Guinea. It will preve to be an
enormously usefu l and enj oyable source of information for botanists , orchid arnateurs, professio nal
orchid growers , co nserva tionists, and students.
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Fr-i rluy SI n 'am 1: Session e T axonorny for conscrv ation .

3. Ovcrcoming the taxonomic impediment: a case study in south-west
Western Australia.

Stcphcn D. Hoppcr
Boumic Gardcns and Parks Authority, Kings Park and Botanic Garden , West Perth WA 6005, AUSTRALIA.
Email: stcv ch @kpbg .wa .gov .au

T axon om ic know ledge of orc h ids remain s imperfect, particul arly in th e so uthem
he rnisph ere wh ere grea t diversit y co incid es with relatively low numbers of botani sts trained
in wes te rn sys tema tics . Yet sound taxonom y underpins conservation. Scaree resources for
rcco very pro grams of threatened species, for example, can be wasted or not used to the best
possible ad vantage if an imperfect taxonomic knowledge exists . Taxa most in need of
co nserva tio n action can be entirely overlooked if unnamed. Conversely, poorl y
discrirninated taxa can draw unnecessary attention and divert resources from where they are
mo st needed. But traditional monographic taxonomy is unable to keep pace with habitat
destru eti on and los s of threatened orchid populations.

In thi s paper, using the genus Ca/adenia R.Br. in south-western Australia as a case
study , I illu str ate how the pace of taxonomic work can be accelerated through coll aboration
with tearns of orchid enthus ias ts and botani st s. Strong community support not only has
assisted locating and describing new taxa, many of which are threatened, but pro vides an
ongo ing springboard of kn owledgeable local people best able to undertake ongoing
monitoring and management for co nse rvatio n . Such collabora tion run s sorne risk of
exposi ng rare plants to unscrupulou s collect ors. However, the ev idence in the south-w es t,
overwhe lmingly, is that far more positi ve outcornes for conservation through community
part ne rships have been achieved than the odd negative from rogu e coll ectors.
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Friday Stream 1: Session A Pollination biology (1) .

1. Levels of fruiting success in the Mascarene Islands orchid flora:
implications for conservatíon.

David L. Rohens* & Chris C. Wilcock
Departrnent of Plant and Soil Science, University of Aberdcen , Crui ckshank Buildin g, SI. Machar Dri ve,
Aberdeen, AB2~ 3UU, Scotland, UK. Em ail: dlroberts_atm @hotm ail.com

Islands, and in particular, oceanic island archipelagos are invaluable ecosystems in which to
study evolutionary pattems and processes. Their isolation restricts the number of possible
hypotheses that can explain evolutionary events. The three major islands of the Mascarene
archipelago, Mauritius, Rodrigues and La Réunion, situated in the westem Indian Oce an,
are of volcanic origin and have never been connected to one another or any other landrnass.
The flora of the Mascarene Islands was not scientifically collected and described until long .
after the islands had been significantly modified by human activity. This, therefore,
presents a problem to conservation biologists in detennining natural levels of pollination or
fruiting success. Here we present results from the analysis of over 27,500 flowers from
over 60 species of orchids; in particular we focus on four species of conservation interest.

Levels of fruiting success in the Mascarene orchid nora were found to be extremely
variable. ranging from O to 100%. The highest levels of fruiting success occurred mainly in
the nurnerous auto-pollinating species, reflecting the survival advantage of reproductive
assur ance on oceanic islands (e .g. Bak er ' s Law). Aeranth es arachnite varo balfourii ,
Ang raecum sp. nr. caulescens and Oeon iella aphrodite from Rodrigues all have levels of
fruit ing success sig nifica ntly below closely related species on Mauritius ando in the case of
O. aph rod ite , also below that of La Réuni on. This is due to redu ced pollinator activ ity,
probably as a result of habitat destruction and degradation since Rodrigues now has one of
the most devastated oceanic island flora s in the world. In the case of Aeranthes arachnite
va ro balfourii , this may be due, in part, to nectar robb ery by invasive ant spec ies . However,
in this spec ies and Angraecuni sp. nr. caulescens the pop ulations are strongly positive ly
skewed suggesting recru itment from seed. This level of population skewness is not seen in
O. aphrodit e. A similar situation to that seen on Rodrigues is found on Ma ur itius where
less than S9'c of the orig ina l vegetation still exists. The mos t seri ous case of habi tat
destructi c n in recent yea rs began in 1967. Unique Pandanus rnarsh, Phí lippialPhylica
heath and Sideroxylon thicket was cleared for softwood forestry. Thi s area, Les Mare, was
an imp ort ant locati on for a number of now enda nge red spec ies including Bec la rdia
m a c ro stac h ya , No fruiting success has been recorded in the last five years for B.
macrostachya , but the species is reproductively successful (56 % fruiting success) on La
Réunion . In addition, the level of skewness is low compared with other angraecoid spec ies
suggesting lack of recruitrnent from seed. For these reason s, B. macrostachya and O.
aph rodit e in particular require urgent attention in order to conserve these species .

Acknowledgements
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Moxon Tru st while conducting this research, and from the Royal Botanic Gardens, Kew , for
attendance at this congress . The authors wish to thank the logistic al supp ort of the Mauritian
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Fr ilby S t rr·: II 11 2: Scssion '\ Pollination biology (1).

2. Thc cffects of hand-pollination on growth, survival and reproduction in
Platanth era leucophaeta , the east ern prairie fringed orchid.

Pati v.u
Co nsc rv.uion Sc icntis t, Chicago Botanic Garden , 1000 Lake Cook Road, Glencoe , Illino is, 60022 USA. 847­
835-82(>X. Email: pvi ll @chicagobotanic.org

Platan thcra leucophaea is a Federall y thre at cn ed orc hi d o f grass lands in the United S ta tes .

T oday 011 11' 22 kn o wn popula ti on s remain in the s ta te o f Ill in oi s , the heart o f it s hi st orie
ran ge . M ost of th e extant populatio ns throughout its range are quite sm all, wi th fewe r th an
20 ind ividu al s. While th e primary th re at to P. leucophaea is lo ss o f h ábit at , othe r threats
are over-c ollection and poor pollinat or service c aused by the use of pesticides th at kili th e
hawk moth , th e species only pollinat or. In Ill in oi s, recovery e fforts for thi s spe c ies include
hand pollination by tr ain ed vo lun teer s teward s to increase seed se to The current project
exa m ines thi s practice .

Plants at an III in oi s po pu la tio n w ith g rea te r th an 35 0 rep rod uc tiv e individuals (p erhaps
th e large st c urre ntly kn o wn popula tion o f thi s spec ies) were randomly as s igned e ithe r to a
co ntro l g roup. th at was not ha nd poll in at ed , 0 1' to o ne of three tr eatment g ro ups . The first
treatment requ ired hand pollin at ion of 70 % of fl o wers produced. The se c ond tr eatment
requi red hand poll in at ion o f 30 % o f flowers, w hi le pl ants in th e third tr eatment had no
flo we rs pol linated a t a l!. T reatrnen ts were de si gned to determine th e effec t o f in cre ased
seed se t via han d po lli natio n o n sub seque nt size , reprod uctive sta tus an d m ortal ity .

P re li minary ana ly s is ha s show n th at the ass ig n men t of indi vi d u al p lan ts to the 4
trea tm e n t g ro ups w as acco m p lished in a ra nd o rn man ner, and there are c urren t ly no
de tectable differen ce s am o ng the treatrn e nt s in a ny o f the si ze variable s me asu red (p la nt
heig ht. le ng th o f th e seco nd le a f, w id th o f th e se co nd leaf an d basa l ste rn d ia rneter).
Ther e fore we ca n be reason ably a ssu red that a ny d iffere nces de tected arno ng th e trea trn en ts
in th e subscq ue nt ye urs o f the stud y \V iII be du e to treatment effe c ts al o ne . P lan t s ize has a
sig nifi ca nt e ffec t on the nu m be r of flo we rs a p la nt prod uces, whi le. a s ex pec ted , tre at m e nt
effec ts a lo ne det ermine the number o f frui ts in e ac h treat ment. T he 30% han d-poll in a tio n
le ve l was se t to mimic le ve ls o f nat ural po ll inat ion a nd treatments 2 (30'70 hand polli nati on )
and 4 (na tur a l po l!i nat io n) had s imi la r le vc ls o f fru it se t. Th e va r ian c e fo r natura!
po llina tio ns was not un expcct cdl y hi g her.

T ota l seed w e ig ht pe r cap su le is s ig n i fic ant!y rel at ed to pl ant s iz e ( rn e as u re d as th e
width of th e second lea f) , and a múltiple regression re veal s a significant relation ship o f leaf
width, treatment and number o f fruit s produced. Re su!ts from the 2001 field season (June­
Au gu st ) will be pre sented , inciuding the effect of the treatment on current s ize and
reproductive statu s o f all s tud y pl ants . A LICOR data logger p1aced at the s ites will
measure c lim ac tic variables to determine th eir corre la tio n with reproductive trends. This
re se arch is intended to su p po rt th e de vel opment of scientific management plans for P.
leucoph aea and inform th e e ffo rt s of th e vo1unte e r ste w ards who are working to ensure the
surviva l o f th is rare and beaut iful species .

Table 1. Numh er of fru its produced pe r treatrncnt. Tr eatm ent I was 0% hand pollination , T reatment
2 was ) 0% hand polli nau o n. T rcatrncnt 3 was 70 '70 han d po lli na tio n and Treatment 4 was natural
poll inat ion .

:'-.kan

Standard Error

1() ( '( ' 2I HJ l

Trcatrncn t 1

0.0968
0 .0 968

Trcann ent 2

4 .2000

0 .4282

79

Tr eatrncnt 3

7 .1 0 34

0 .58 16

Trcatmc nt 4

4. 5909

1.00 79



Fr'iduy St rcarn 2: Session A Pol1 ination biology (1 ).

3. Pollination ecology of the genus Earina Lindl. In New Zealand.

(;.:).r)os_,).. L~hne~~!!.~ & A. W. Robertson
Ecology Group, Institutc of Natural Resources, Massey University, Palmerston North, New Zealand. Email:
C.lehnchach@massey.ac .nz

Epiphytic orchids in New Zealand are represented by four genera, basically all of tropical
origino Currently, the genus Earina Lindl. comprises three species in New Zealand, two
widespread species (E. autumnalis and E. mucronata) and one restricted to coastal biotopes
of the North Island (E. aestivalis). Their flowering period shows two peales, early autumn
to late winter for E. autumnalis and early spring to late summer in the last two. Hand­
pollination treatments have showed that the three species are self-compatible. Neither
autogamy nor agamospermy is involved in seed set, thus the species entirely depend on
pollinating agents for their reproduction. Although the three orchids are scented and
nectariferous, it has been observed that fruit-set is low in the wild (see Figure 1). Pollinia
removal rates are considerably higher than deposition in the three species, 91.5% of the
flowers of E. autumnalis observed had their pollinia removed while deposition was only
11.9%. These values were even lower in E. mucronata (25.4% and 0.9% of pollinia
removal and deposition, respectively) and E. aestivalis (44.8% and 1.2% of pollinia
removal and deposition, respectively). The insects visiting Earina spp. belong to 8
families: Diptera- Tipulidae, Bibionidae , Empidae, Syrphidae, Tachinidae; Coleoptera­
Curculi on idae and Hymenoptera- Formicidae and Apidae. Of the 12 ins ect species
observed, only 3 may be con sidered as probable pollinators; i.e. Eristalis tenax (Sy rphidae)
fo r E. a utum nalis , Dilophus nigrostigmus (Bibi onidae) for E. mu cronata and an
nnidentified weevil (Curculionidae) for E. aestivalis. All the remaining insects are unlikely
to achieve pollination bec aus e of their size or their behaviour while visiting the flowers
(n éctar robbin g).

• E. autumna /is

o E. mucronata

o E. aestivalis
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Figure 1: Percentage of fru it- set in three species of Earina Lindl after pollination treatrncnts (S :
hand self-pollina tion; C : hand cross-pollination; N: natural pollination; AS: bagged to test autornat ic
se lf-pollination; APO: ernasculated to test apornixis).
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Fr idu y Stream 2: Scss ion B Poll ination biology (2) .

1. Prcliminary investigation on th e pollination, ecology and conservation of
the Endangered Caladenia behrii in South Australia

Topa I'ctit*1and Doug Bickertorr '
1. School of Env ironrnen tal and Recreation Managem ent, University of South Austra lia, Mawso n Lakes 50 95,
South Australia, Email: sophie.petit@unisa.edu.au
2. Lofry Block Threatened Orchid Recovery Project , Departrnent of Environment and Heritage, P.O. Box 1047,
Adc laidc 505 1, South Austra lia. Email: bickerton.doug O saugov.sa.gov.au

The nat ionall y enda ng ered orchid Ca/adenia behrii is lim ited to ab out 4,500 mature plants
in So ut h A us tra lia . It dece ive s it s poll in at or, a mal e wasp, by secreting a ph eromon e
simila r to that of the female wasp. The orchid ' s abunda nce may be limited by poll inati on ,
but al so predation , the ava ilabil ity of m ycorrhiza, and ecosyste m health . A t the time this
abs trac t w as written , we have just sta rte d o ur se cond field se ason, investi g ating the
pollination of, and pred ation on , this pink-lipped spider orchid.

In 2000 we tagged 337 orchids (as buds) at two sites : Para Wirra Reereati on Park (PW )
and W arren Conservation Park (W C P) . W e have adde d a site at Kersbrook Forestry
Reserve (K) in 200 1, with 200 orch ids. Our preliminary finding s on th e natural pollinali on
ra te o f Ca/adenia behrii indicare that at PW in 2000, the natural rate o f pollination w as 8%,
whe reas it was 28% at WCP. Predation by mam mals , however, w as mueh lower at PW
(28%) th an at WCP (4 1% ). Ne verthel e ss , th e pink-lipped spider orehid w as more
successfu l at WCP wi th 18% of the tagged populat ion produeing seeds , th an at PW, wi th
les s th a n 6% . It is important to not e th at we had not tagged buds th at had been eaten;
conseque nt ly, th e es timares of 18% and 6 % suecess are overes ti m a te s for the tot al
populati on .

At th is time, the identity of the pollinat or is s till not known and we ean only speeu late
about its ab undance and requirement s. It is s ta rting to beeome appa re nt that tall , s traig ht
flowe rs tend to be po ll ina ted mo re ofte n than others , and so rain and wi nd that affee t the
posi tion of the stern s may al so affec t po ll inat ion . In add itio n, sue h weathe r pushes ce rtai n
flowe rs outs ide the protection offe red by grass trees. Predat ion on the orc hids is rel at ed to
the degr ee of protec tion offe red by othe r pla nts, mostl y grass trees . M ost of the predation
see ms to resu lt fro rn the gra z ing of kangar oos, wi th a minor im pac t b y rabbit s. Insect
dam age is ve ry low .

Im portan t conservarion co nsideratio ns for Ca/adenia behrii in South Au stralia inelud e :
th e abu nda nee o f pa sture s a rou nd pro tec ted a rea s (mainte nanee o f ka ngaro o s), th e
mainten an ce of in sect biodiversit y, the avail abilit y of mycorrhiza, and the ge ne ral health of
the native ee os ys tem . The orchid may be con sidered an indieator of ecosy stem health .

Acknowledgements
\Ve thank David \Vilson for his precious assistance. The following grants have allowed us to realisc
the fieldwork : Australian Techn ology Netw ork Small Research Grant 2001 , Uni versity of South
Austra lia Division of Informat ion Technology, Eng ineerin g, and the Environment Srn all Grant s 2000
and 200 1.
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Friduy St rearn 2: Session B Pol1ination biology (2).

2. Chernical cornmunication in sexually deceptive orchids - írnplícat ions Ior
evolution and conservation.

Florian P. Schicstl, Jim Mant, and Roo Peakal1*
Division of Botany and Zoology, Austrai '-añ' Ñational University, Canberra ACT 0200 Australia. Email:
Ilorian.schiestl@anu.edu.au

SexuaJIy deceptive orchids do not provide any food reward for their poIlinators. Instead,
they imitate the shape and the sex pheromone of female insects. Only male insects, usually
of a single species, poIlinate the orchids as they attempt to copulate with the flo wer.
Australia is weJI known as a centre for the evolution of this pollination syndrome with more
than 100 species involved. While the importance of floral fragrances has long becn
recognised, until now there has been no investig ation of this component of the pollination
system. Our initial investigations have focussed on the genus Chiloglottis in whic h all
speci es are poIlinated by male Thynnine wasps. We extracted flowers and analysed the
odour by gas chromatography with electroantennographic detection. Biologically active
compounds (Le. compounds eliciting receptor potentials in insect antennae) were identified
by gas chromatograph y with mass spectrometry. We found one biologically act ive peak in
Chiloglottis trapeziformis labella and sepals and the same active peak in fem ales of the
pollinator species Neo zeleb oria cryptoides . Two clo sely related , sympatric, Chilog lottis
species, C. trilabra and C. reflexa emit one identical and one distinct biologically active
peak each . Th e finding that just one or two compounds are involved in the attraction of
pollinators . contrasts with the European sexually deceptive genus Ophrys , where an arra y of
compounds are invo lved . If the relat ive simplicity of che mical commun icat ion in
Chiloglottis is typical of Austral ian sexually dece ptive orchids in general , furthe r study of
floral odo urs wi Il pr ovide a powerful tool for expl orin g out stand ing systematic and
evo lutionary que stions. It may also be possible to use synthetic chemicals to monitor
pollinator populations of rare orchids, providing a nove l new tool for conservation.
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Frldny Strcnm 2: Session B Pollination biology (2).

3. Specific pollinators and Australian sexualIy deceptive orchids: General
principIes and implications for conserving their biodiversity.

Colín e Bower
(>r;;hid Research, PO Box 300, Orange, NSW 2800, Australia. Email: colin.bower@agric.nsw.gov.au

The sexual deception pollination strategy is prominent among Australian terrestrial orchids,
encompassing up to 300 species. SexualIy deceptive orchids attract male insects by emitting
odours (kairomones) mimicking the sex pheromones of their females. Pollination occurs
when males attempt to mate with female-mimicking structures on the labellum. This paper
reports the results of extensive field investigations of pollinator specificity in the sexualIy
deceptive genus Chiloglottis, involving several hundred field experiments on 27 taxa and
the capture of over 5000 attracted male thynnine wasps. The' following findings and
conc1usions were made:

• The hypothesis that each sexually deceptive Chiloglottis species has a specific one to
one rclationship with a single pollinator species, was validated experimentally for the
first time.

• However, most Chiloglottis species may also weakly attract other thynnine species as
non-pollinating minor responders.

• Sympatric Chiloglottis species always have different pollinators, and hence different
attractant kairomones, and are therefore reproductively isolated.

• However, while allopatric Chiloglottis species also always have different pollinators,
the geographically separated orchids (and their pollinators) may share similar attractant
odours.

• New cryptic species of Chiloglottis and thynnine wasps can be detected via specific
pollinator relationships .

• Conversely, pollinator specific ity can det ect cases where two morphological species
belong to the same biological species .
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The ability to use specific pollinator relationships to detect cryptic Chiloglottis and
thynnine wasp spccies is important for understanding biodiversity in these groups. That a
relatively high number of cryptic Chlloglottis species was detected by studies of pollinator
specificity demonstrates the potential importance of these approaches for identifying
species diversity in other groups of sexualIy deceptive orchids.The highly specific
pollinator relationships of sexually deceptive orchids have obvious important implications
for orchid conservation. Recovery Plans for threatened species will need to inc1ude specific
strategies to ensure the long tenn viability of pollinator populations.
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4. Pollination of Chiloglottis by sexual deception of Thynnine wasps:
ecosystem interactions and implications for conservatíon.

Jim Mant, Florian Schiestl, Peter Weston and Rod Peakall " .
Division of Bolany and Zoology, Australian National University, Canberra 0200, Acr. Australia. Emai!:
jim.mant @anu.edu.áu .

The pollination by '~exual deception 'in orchids involves an intricate a~d higÍl1y specialise4;.¡; .J
set of interactions. The rnajority of ,the more than 100 sexually deceptive Australian specíes] .• .
are pollinated by Th~nnin.~ wasps, a díverse, mainly southern hemisphere group o.fTiphiids~ ¡j .
Thynnines, in nirn, are (rnost probably generalist) parasitoids of soil borne ' ~,carab beetle .'
larvae. The Scarab hosts are themselves typically phytophagous on Eucalyptus spp.,' •
Additionally, male thynnines providethe wingless females essential food resources from . 1

. honeydew (eg. scale insects) ' or floral nectar. The interdependence of these díverse . ,~'&

interactions highlights the need for a broad ecological context to the conservation of orchid ~

and pollinator .,species diversity.. The extreme pollinator specialisation found among
sexually deceptive or~hids makes them particularly susceptible to disruption of pollinator
and orchid habi tat requirements~'From an evolutionary perspective, sexually deceptive
orchids at first appea~ to show considerable flexibility in their adaptation to a diverse range
of pollinators. Sorne five hymenopteran families pollinate the Australian taxa. Similarly, in
Europe the sexually deceptive Ophrys attracts insects from across three hymenopteran
superfamilies. We investigate the extent of pollinator specialisation in a group of sexually
decepti ve Diurids using molecular sequence data on both orchid and wasp taxa. A pattern of
constraint in the use of pollinators at a range of taxonomic levels is revealed and switching
between unrelated pollinator taxa is rareo Specialisation at the specific level may translate to
higher level specialisation to particular groups of poIlinators. The orchids ' chemical
mimicry of female wasp pheromones ensures changes in specific poIlinators are most likely
to occur amongst related wasp species.
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Friday: Session D

Conclusions and recornmendations . Chair: Stephen Hopper

The kcy outcomes from each session will be compiled by session chairs and passed
to the secretariat by the Friday lunch break.

If you are a sess ion chair, please ensure that the key points (no more than five) are
completed on time.
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P óster Prescntations (Arranged alphabetically by first author)

Pectic zyrnograrn analysis of orchid fungal endoph)"tes. ·

Nura Abdul Karim', K. Sivasithampararn' . K.W. Dixon?
1. Faculty of Agr iculture, The University of Western Australia, Crawl ey, West ern Australia 6097. Email:
nura@cyllene.uwa.edu.au
2. Sciencc Directorate, Botanic Gardens & Park Authorit y, Kings Park, West Perth, Wcstern Australia 6005 .

An important step in studies of orchid mycorrhizal systems is the identification of the
mycobionts. A diversity of endophytic fungi has been found associated with orchids. The
endophyiic fungi were mainly isolated from the roots of adult orehid plants. Generallv, the
largest group of fungi associating with orchids have been with members of the Subdi~ision

Basidiomycotina (Basidiomycetes). The heterogenous assemblage of the form genus
Rhizoctonia from this subdivision have been most commonly isolated and proven to be
compatible with many orehid seed in vitro. Other common assoeiates of orchid roots are
fungal species of the Subdivision Ascomycotina (Ascomycetes) and the Fungi Imperfecti.
The identification of the orchid endophytes is limited by the diffieulty for inducing isolates
to form teleomorphs (the perfect state) sinee the majority of the isolates are sterile in
culture. Most orehid endophytic genera were established on morphological features , nuclear
eytol ogy and septal ultrastrueture eharaeteristies. Simple enzyrnatic tests sueh as peetie
zymog ram analysis . have been used in separating and cluste ring the endophyte s of many
pathogenie fungi into homogeneous groupings to assess the div ersity of fungal strains.

Pectie zyrnogram (PZ) analysis is a teehnique involving electrophores is of ex trac table
pec tie iso-enzyrnes produeed by the fungi and is used as a taxonomie tool in distinguishing
groups of fung i. In this stud y, over 100 isolated endophytie fun gi of various orehid spee ies
of the Western Australian Kim berley region were rapidly grouped and speeifieity studies of
endophytcs were determined using the PZ technique. Previous studies of PZ on pathogenic
fungi have shown that fungi sharing a zymogram banding pattern constituted a zyrnog ram
group and were found to share eharaeteris ties of morpholog y, numb er of nuelei per cell,
teleomorph state, anastomosis grouping and pathogenieity. Th is study also agree d that
zyrnogram pattern s broadl y refl eeted the differences/ sim ilar ities in morphologieal and
cultural characteristies of the isolated orehid endophy tes . The PZ method alJowed rapid
characteri sation and grouping of large numbers of isolate s and allo wed eomparison of the
diversity of isolates.
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Hu !>a r iuJll or chid data base - M use u Nacional, Rio De J aneiro.

Ruy j ()sé V tilka Alves*, Regina Braga de Moura & Luiza Carla Trindade de Gusmño.
Dc:palt am c: nto de Bot ánica, Muscu Nacion al, Quin ta da Boa Vista. Río de Janeiro, Brasil, 20940-040. Emai l:

ralvc:s@acd.tlfrj .br

Th c Herbar io do Museu N acion al - (R) was es tab lishe d in 1831 being B ra zil' s first
institu tioual and cur rently largest he rbariurn, wi th 500,000 specimens of vascular plan ts and
4 ,60 0 types T he Orch idacea e rep resent abo ut 40% of all monocoty ledons and man y au tho rs
co nside r it the la rgest fami ly of flowering plants. In B razil , the Orch id aceae are represented
by appro xirna te ly 200 ge ne ra with so rne 2,500 described species. In this pap er we present
the results , ben e fit s and di fficulties o f th e fi rst effective orchid database e laborated at the

herbar iurn .
The datab ase ex perime nt wa s conducted on a sing le co mputer in order to de termine the

time and resources needed to informati se th e entire herbariurn. All data was ob ta ined
di rec tly by ex am ination of spe c imens, bet ween Januar y and June 1997. Microsoft W ork s
4 .5 fo r W in dows wa s used for crea ting th e dat abase , mainly becau se it was a lre ady
avai labl e to the se nior author who had prcvious ex pe rience with it. Commercial softw are is
a lso easic r a nd chea per to trans late by end-u se rs w or ld-wide , as opposed to pr ograms
tai lor ed for spe c ific purposes. A regul ar W indows 95 -based, IBM-c ompatible Pentium 133
mainfrarne be lo ng ing to the autho r was used.

3, 142 sp ec ime ns o f Orchidaceae were a naly sed , representing 1.6 % of th e e ntire
hcrbariu rn . Of th ese , 2 ,20 1 (70. 1CJc ) wer e found to be in gc od. 64 3 (2 0 9'0 ) in me dium and
285 (9 . 1S7c ) in bad condition. 13 specime ns could not be studied at the time as they were on
loan abroad . Dur ing database creation , 7 types were located in the ge nera l collecti on and
adcled to the 52 types alrea dy separated in the type ca bine t of the R - herbari urn . Amon g the
orc hids , 2 ,63S specime ns (84l7{;) were co llec ted in almost all states and territ ori es of Bra zil
(Ii g. 1). T hese represen t 1045 nat ive spc c ics in 180 genera and 86 spec ies in 2 1 ex ot ic
ge ne ra . T he number o f annua l orch id co llec tions frorn 1S 14 to 1997 included at th e
herbar ium is plo ttecl in fig. 2.

T h is resul t pr ovided us with subs id ies to elabo rare a project for th e entire herbariurn
and es tima re the money in vol ved . The hard war e (co rn pute rs , software . printe r, a scanner
and a d igit al camera. were pr ovidcd by the B razil ian Na tiona l Research C ounc il "CN Pq" .).
Th e he rbariu m dat abase BRA HivlS 5 , devclop ed at Oxfo rd. and the HI SPID standard for
dat a en try sha ll be used in subsequent ye urs.
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Orchids as agents of primary succession on rocks in Brazil.

Ruy José Válka Alves
Departamento de Bot ánica, Museu Nacional, Quinta da Boa Vista, Río de lanc iro, Bras il. 20940-04U. Email :
ralvesrsacd.ufrj.br, ruyvalka @yahoo.com

The Campos Rupestres, whi ch are an extrazonal , savannah outcrop vegetation with high
plant diversity and rieh in narrow-endemic species, occur as a mosaic in the Cerrado biome
(savannahs on latossol) in Southeastern and Central Brazil. Several species of Orchidaceae,
especially Bifrenaria, Bulbophyllum, Encyclia , Pleurotlzallis johannensis Barb. Rodr., P.
teres Lindl. and Sophronitis (inel. Laelia sect Parviflorae) have been ob served as the fir st
vascular plants to eolonise quartzite outcrops, not neeessarily preceded by lichens nor moss.
The eomplex has an outstanding successional role throughout it's relatively wide range
(Alves & Kolbek, 2000), restrieted to outcrops in the states of Bahía, Espirito Santo, and
Minas Gerais.

Papers on tropical outcrop vegetation referred by Larson, Matthes & KelIy (1999) and
Sarthou & Villier (1998) and the internet range from 1 to 5 per decade (1920-1980), leaping
to 48 in the 1990s. Of 156 papers cited, only 19 are c1early from tropical, hot or desert
biornes, of which the only 2 papers from South America do not deal with succession. The
studied orchids, though , are preceded only by endolithic cyanobacteria such as Stigonema,
defying the traditional model s in which lichens, mosses and ferns precede, fo llowe d by
vascul ar spec ies . Est abli shed clusters of Pleurothallis have a radial growth, in which the
" fro nts" form a circl e or semici rcle on the roc k surface . By trappin g sma ll rock s, lea ves and
twi gs which wo uld othe rwise have rolIed down the slope, these orchids bu ild up fin e soil ,
thus op ening the way for othe r plants . Mosses benefit from the surp lus wate r he ld by the
new soil and an herb layer soon develops, fol1owed by woody subshrubs. The initial orchid
spec ies now growing at the perimeter frequently succumb to this surplus humidity.

Roc í. ·dwe lling plants are ada pted to an almos t nutrien t-free substra te (q uartzi te) wit h
ex treme day-ni ght temperature flu ctuation s (-5 to 70 OC) and availabili tY of wa ter is
rest ric ted to sho rt periods of time (co nde nse d morning de w evporates qu ickly and rainwa ter
run s off the bare rock surfaces). Cattle-raising adds nutrients to the poor litholic so ils
allowing in vasive plant species to compete with and eliminate nati ve s-s tra tegis ts. As cattl e­
ran ching is a deepl y rooted tradition in Brazil, there is little perspecti ve for a sho rt term
reversal of thi s destruct ive process.
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Idcntilication of threatened Caladenia species (Orchidaceae) using traditional
ami molecular techniques to aíd in their conservation.

Gcorgia Basist !", A.C. Lawric' , R.E. Ral eigh' r' and R.G. Cross"
l. Dcpt o f Biotechn ology & E nviro nrne nta l Biology, RMIT Un iversity, GPO Box 2476V,
M c lb ourne , Victoria , 3001 , AU ST RA LIA . Ern ail : s9709115 @stlldent.rrn iLedll.all,
acl awric O rrnit.edu.au, rralei@rbgrnelb.org.au
2. Pl ant Sciences & Biodiver sity, Royal Botanic Garde ns, Birdw ood Av enue, South Yarra, Victoria
314 1, AUSTRALIA. Ernail: rcross@rbgrnelb.org.au

Both traditional and molecular techniques have been used to stud y a polymorphic
population of terrestrial orchids at a field site in we stern Victori a. This population shows
flower ch aracters that combine fea tures of Caladenia fulva G.W. Carr (Tawny Spider
Orchid) and C. reticulata Fitzg. (Veined Spider Orchid), both of which are present on site,
and it has been suggested that they may consti tute a hybrid swarm (Backhouse and leanes,
1995 ). The population was cl assified into fiv e groups on petal and labellum col oration
(Table 1).

Tablc 1. Categori sation of the polyrnorphic types wilhin a presurned spider orchid 'h ybrid swarm' .
Catcgory
Type 1

Typc 11

Type III

Type IV

Type V

Petal Colouration
yellow or light yellow with
crirnson stripes
yellow, light yellow or light
green with crirnson stripes or
blotches
ye llow, light yellow, light
green or dark yellow with
slight crimson stripes or
blotchcs
light pink. yellow pink, rosy or
pcachy with crirnso n stripes
yellow or light green with a
thick crimson stripe

Labellurn Colouration
Crirnson

Crimson blotches or crimson
with a central white stripe

Yell ow, dark yellow, light
green or white

Crimson

Crirnson with or without a
central white stripe

Fertility within and bet ween group s was studie d by hand-pollinat ion and assay of see d
via b ility by the fluore scein di acet ate method. Oifferen ce s we re obse rved in capsuI e
formati on , seed se t and seed viability w ithin and between crosses. The se ed viability results
varied from 0-949'0 .

Molecular differences were als o compared . ONA was extracted from tips of young
leaves, using the QIAGEN DNeasy" PIant Mini Kit. Several techniques were employed to
compare the extracted ONA. Products from Polymerase Chain Reaction (PCR) of the
Internal Transcribed Spacer (ITS) region was obtained for Restriction Fragment Length
Polymorphism (RFLP) analysis, where preliminary results show no differences in the ITS
region across the five categories and C. fu lva . Randomly Amplified Polymorphic ONA
(RAPO) analys is and sequencin g are bein g performed to confirm or reject these findings.

Furthennore, in conjunction with Dr Adrian Dyer (Monash University), UV
imaging of flowers is being conducted to infer what the insect pollinator sees
compared with the five phenotypic categories.

Refcrcncc
Backh ousc G. Jcancs J. 1995. Th e Orchid s of Victo ria. Mclbourn e University Press: Carlt on. Vico
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Pollination studies on Bipinnula fimbriata (Poep.) Johnst. in Central Chile.

M. A. Cisternas' & C. A. Lehnebaclr' v
l . Escuela de Agronomía, Universidad Católica de Valparaíso, Casilla 4-d , Quillota, V Región, Chile. Email :
m.cistem as@eudoramail.com
2. Ecology Group, Institute of Natur al Resources, Massey Univer sity, Palmerston North, New Zealand. Email :
C.lehnebach @massey.ac.nz

The endemic orchid Bipinnula fimbriata (poep.) Johnst. is restricted to the coastline
biotopes and low elevation areas of the Andes of Central Chile. Currently, due to dramatic
alterations of its habitat by urbanisation and recreational projects, good-sized populations
are rarely found. However, a large population has been recently located in the stabilised
dunes of the V Region of Chile (33°S).

B. fimbriata is one of the first orchids to flower in Chile (late July to mid-October),
Flowering individuals develop a single spike with up to 20 long-lived flowers (flower life­
span: 22.8 ± 7.39 days). It was observed that under natural conditions of pollination, fruit­
set is rather low (30.5%), but considerably higher when flowers are hand self- and hand
cross-pollinated (100%). Since direct self-pollination is also involved in the fruit-set (15.7%
of bagged flowers formed capsules), this self-cornpatible orchid depends partialIy on the
poIlinators' service. The insects considered as probable poIlinators are Col/etes musculus
and Caenohalictus sp. (Hymenoptera), both with a low visitation rate (0.001; and 0.000 l
visits/spike/min., respectively).
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RCCO "CI'Y planning for three endangered orchid species in SE New South "Vales
- C r imson Spider orchid (Calade n ia concolor) , Tarengo Leek orchid
(Prasophyllum petilum¡ and Rh yolite Midge orchid (Genop lesium rhyoliticum ),

Stcphcn S. C lark
Senior T hrcaten ed Species Office r, T hreat ene d Sp ecies Unit, Southern Dircctorate, NSW Natio nal Parks and
Wildl ifc Scrvi ce, PO Box 733 Queanbe yan , NS W 2620. AUSTRALIA . Email: stephcn.c1ark@npws.nsw .gov .au

Rccovcry Tea rns have been es tablished fo r each of the se species by the NSW Nati on al
Parks ano Wi ldlife Service. The task of the tearns is to draw together avai labl e inform ation
ab out the known po pula tions, their eco logy, habit at an d exist ing th reat s. From this
background, reco very ac tions which wi ll ensure the continued survival of the species are
de vel op ed and implemented . Representa ti ves of va rio us go vernment autho rit ies are
represented on these teams as we ll as landowners and community group s.

Habitar description is an important part o f all three of the se Recovery Plans and ca n
serve as an import ant guide to othe r areas wh ere searches for new populations of the species
sho uld be carried out. Su ch information need s to be interpreted with cautio n, however,
si nce, as is the case for the Crim son Sp ider Orchid, historical informati on points toward the
species being abunda nt in a somewhat di fferent h ábitat type than the one in wh ich it now
occurs . Survey based on habitar mod elling is identified as an acti on in these plans. For
Taren go Leek Orchid, for exarnple, B ioClim mo de lling has been used to generare a map of
potent ia l h ábitat to guide fie ld survey effort .

A ll o f the se species are charac terised by smalI population size an d hcnce, it is vita l to
know with so me accuracy ongoing trends in numbers with time. T his help s us to know if
threats con ti nue to ope ra te and to asse ss the effec tiveness of recovery actions be ing
implemented. In the case of the Crimson Sp ider Orchid, in particular, atternpts to aug rnent
popul at ion numbers are an irnportant part of the Recovery Plan. These incJude hand cross ­
poll ina tion. isolation and culturi ng of the fungal assoc iate and seed ge rm ina tion trial s.

lt is ofte n the case tha t info rmat ion on which to base management decisions is Jacking
for e nda nge red orchid spec ies . W hile both fire and grazing have be en a pan of the
enviro nrne nt of Tarengo Leek Orchid , it remains to be dete rmi ned what the optirn urn
regime would be for maint a ining popul at ion nu mbers. The large popu lat ion at Tare ng o
makes it po ssible to establi sh a series o f managernent tr ials to obtain answe rs to suc h
qucsti ons. T he Rhyo lite Midge Orchid is eonfined to rhyolite outcrop s and all three known
pop ulati ons are on S tate Forest. Wh ile these sites are protee ted to some extc nt, there is still
cause for con cern regardin g fire . Period ic fi re has shaped the communities on these
outcrops, ho wever, it is not c1ear what fire int en sities and frequencies are desir abl e for the
maintenance of the Rhyol ite Midge Orchid. Research to provide a ba si s for so und
management decisions is a high priority.

It is important to consider the current tenure for all of the sites on wh ich these three
orchid species occur and whether it will facil itate or at least pennit the implem entation of
important reco very actions . National Park status is generally highly regarded because
con servati on man agement o f endan gered species is accorded a high pri ority on these lands.
W he re po pulat io ns occur on land managed by oth er government authorit ies or in privare
ow ne rs hip. the Threat ened Species Co nservation Act 1995 mak es prov is ion for Joint
Man agern ent Agreements 0 1' Vo luntary Con servation Ag reements to be ente red into by
inte res ted parti es. Th e establishment of links with the local community is co nsidered to be
imp o rta nt for all of these species . This can take the form of both in fonn ing people of the
vulue an d import an ce of the species and invo lving interested and committed ind ivid ua ls in
the imp lemcntatio n of recovery ac tions.
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Australasian Native Orchid Society Inc.: The rol e of the ANOS groups in New
South Wales in orchid conservation.

Alan Dash, Ruth Rudkin, Peter Eyge lshoven and Russell Wales.
Thc Australasian Native Orehid Society Ine., 23 Yeramba Crescent, Terrigal 2260, New South Wales, Austral ia.

Poster 1. Field trips.

There are II ANOS Groups in New South Wales and range from the far north coast to
south of Nowra. Most organise field trips, both on their own, or combined with other
groups, as educational and social outings. They offer the members the opportunity to se e
the range of native orchids, and to understand their growing conditions. As the population
of the State in creased, more and more land was being developed for housing an d it was
rea lised that mu ch of thi s land contained orch ids. Sydney in pa rt icular is fortunate to have a
great deal of bush land in many suburbs because of the rugged nature of the environment, so
travelling is not often a problem. Examples of such Field T rips are to: S tri ckland State
Forest (Ce ntra l Coast) , Mt. Wilson (Blue Mountains), Royal National Park (South of
Sydney ), Southern Highlands, the South Coast, and the Far North Coast . Groups record
their find ings and the habitats and check with Botanic Gardens when new or unidentifiable
orchids are found. They often work in conj unc tion wi th botanist s to stud y va riation
bet ween species and genera. Sorne groups are now w orking wi th N ational Parks and
Wildlife Service by recording the findi ngs for the N PWS Atlas of NSW Wi ldlife.
Pos te r 2. Preserving hab itats.

The fo llowing ac tiv ities are monitored and if ne ces sary reported to th e relevant
authority: proposed land deve lopmen ts or in appropriate land use (public and private),
clearing of nati ve vege tation , inappropriate herbici de/in sectic ide use, un necessary mowing
or anima l impa c t, inappropriate fi re regimes, and any ot her threat to rare or endange red
orchid populations. Other activities are to physically rem ove weeds and ereet protee tive
fencing if nece ssary .
Finallv, Groups eo-operate and engage in joint activities with othe r Corn muni ty and
Conservation Groups.
Examples of ree ent activities involving rare and endangered orchids or orchid habitat s are :
Diu ris sp. aff. chrysantha at Byron Bay in eonjunction with loc al residents and others.
Diuris arena ria at Tomaree Peninsula, under threat from a proposed highway eonstruetion.
Recovery is under way.
Pterosylis sp. aff. plumosa (Botany Bay) where AN OS is involved wit h the reco very tearn.
Pterostylis gibbosa in Illawarra Region: has been recovering under the stewardship of the
Ill awara Group for more th an a decade and is a model for all recovery plans in NS W.
Prasophyllum affine in Vincentia whe re it was under threat of proposed urban devel opment.
Calanthe triplicata, although not an en dangered species, was with m an y other orchids,
endangered fro m a proposed use of the rain forest hab itat as a refuse tip for Sydney. The
proposal was defeated,
Microtis angusii, in In gleside (Syd ne y region ) and Sunny Comer. A recove ry p lan is in
progress .
Poste r 3. Educating gro up members and the public abo ut ou r native orchid heri tage.

First an d fo remost is the ANOS Journal "The O rch adian " with its art icles on botany,
new species found, hort iculture , Show results and so on. Secon dl y, there is the Websi te,
a nos.org.au. John R iley, of Macarthur G roup has m ad e available some of his botanical
artwork which shows the structure of various orchid plants. Locall y, th e native orchid
shows , usually 2 ayear for each group, attract a lot of interest. Judging at the shows has
lead to the breeding of more horticulturalI y desirable " sp ecies" and hybrids . Thi s is further
enco ur age d by the Australia wide competition of the Ira Butler Trophy Committee which
was set up in memory of Ira Butler, one of the earliest hybridisers of our nat ive orch ids hy
whi ch he hoped to stop the collection of species in the wild . Winners of sh ows or of awards
from the Judgi ng Pan el are encouraged to submit pho tos of their plant for one or othcr of
the trophi es av ailable .
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Conscrvation threats and the current status of South African terrestrial
orchids with respect to in vitro gerrnination.

Edwa rds, T. J.* Piper, S. & Th ornp son , D.I
Sehoo ! o f Botany & Zoology, University of Natal Pietermaritzburg, Private Bag XOI, Scottsville, 3209, South
Afri ea . Email edwards@nu.ac .za

The Orchidaceae of South Africa nu mber 43 3 spp. with the vast majority belonging to the
subfam ily Orch ido ideae which is represented by 2 trib es, the Orchideae and the Di seae . We
de al wi th the South African compo ne nt of the latter tribe. The Diseae is subdivided into 5
subtribes and comprises 250 southem African species in 11 genera (Linder & Kurzweil
1999 ). Many of these terrestrials di splay high levels of endemism and estimations of
co nse rva tion status within the family ha ve been co mpiled by (Hilton-Taylor et al. 1996). It
is c1car that the best form of con servation is in situ and by using GIS information on species
distributions it is possible to earmark areas of high diversity for the tribe.

A di stu rbing factor relating to the conse rva tion of the Diseae is our level of ignorance
regarding the ge rrnina tion and cultivation requirem ents of species within the tribe. A fal se
noti on of gerrninability exist s for the gene ra Sa tyrium and Disa (Wodrich 1997) where a
few of the Cape species are tractab le in cult ivation. The vast maj ority have never been
successfu lly cultivated or germinat ed in vitro. These factors do not bode well for
co nse rv atio n within the trib e . Our presentation overlays data (GIS) of land usage, orchid
d istribution and geographic species-ric hness to develop a better idea of species which are
threaten ed with extincti on . This forrn s the basis for future studies on populati on dyn ami cs,
man agcmen t stra tegies and in vitro ge rm ination research .

We out line D iseae species th at have never been successfully gerrninated . Cl early suc h
spec ies are extreme ly vulne rable to habitat destruction and theconservat ion option s are
limi ted . T he in vitro ge rmination and artificia l cultiva tion of threatened spccies provides a
man agemen t tool that may be used to augme nt natural plant recruitment. Thi s is import ant
in the li ah t of habitar destruction. We co nsolida te the current kn owl edze of in vitro- ~

ge rmina tio n of Di seae in South Africa in relation to their vulnerability to urban sprawl,
silvicuiture and ag ric ulture.
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Endangered Prasopltyllum R.Br. species in south-eastern Australia.

Karina J. FitzGcrald* and D.L. Jones
Technical Officer, Orchid Research Group, Centre for Plant Biodiversity Research , CSIRO, P.O. Box 1600.
Canberra, Acr, 260 1. Email: Karina.FitzGerald@pi .csiro.au

Since European settlement 99.5% of Australia's native grasslands have been destroycd by
clearing for urbanisation or agriculture. This extensive change has had a dramatic impact
on the plants which occur naturally in the temperate grasslands of south-eastem Australian
resulting in the remaining populations of many species being left vulnerable or threatened
by processes such as habitat fragmentation , weed invasion, feral animals, rubbish dumping
and road works .

Prasophyllutn R.Br. is a specialised genus of native orchids many species of which inhabit
the grasslands and grassy woodlands of Australia. Much of this habitat has been c1eared
and many Prasophyllum species have been reduced to relict, isolated populations. The
population size and specific threats to seven species of Prasophyllum from south-eastem
Australia are discussed.
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Th elymitra matthewsii - A specialist orchid maintaining a precarious 'toe-hold'
in Ncw Zealand's far north?

Eliz abct h A. Fraser
Ongaruc·gakonui Road, R. 0 . 4 Tarnarunui, New Zealand. Ph. [NZ] 07894 599 1

Thelytnitra matthewsii is a naturally uncommon species in New Zealand , with a sparse
d istribution and potential to become threaten ed, and susceptible to extirpation within its
runge . First di scovered by R .H . Matthews near Kaitaia c . 191 0, and described by
Cheesc ma n, Thelymitra matthewsii was not recorded again until 1987 when D . McCrae, in
a survey of the orchids of Te Paki Fann Park observed a plant near Surville Cliffs. A plant
recorded in 1995 recorded in 1995 confirmed its presence in this locality. Su bsequ ent
ephern era l populations are recorded by New Zealand Native Orchid G rou p mernbers in
loca lities within the Farm Park , 1996-2000. Thelymitra matthewsii also occurs in an
isola ted and sporadic di stribution in Australia, and generally, is considered uncommon,
Thi s poster presents the known morphologi cal and ecological aspects of Th el ymitra
matthewsii in New Zealand. Photographs illustrate ha bitat and plant morphology. Three ­
dimen sional ph otography enhances flowers and reprod uctive systems. Hand drawn line
dr awings complete the pictorial record . It is hoped that exposure \ViII draw comparabl e
da ta, and fumi sh valuable contacts fo r the Australian taxa, which wiII facilitate a projected
study of the species for a Masters thesis.
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Conservation through propagation,

Wesley E. Higgins
Marie Selby Botanical Gardens, 81 I South Palm Avenue, SARASOTA, Florida, 34236, USA.
Email : whiggins@sclby.org

Marie Selby Botanical Gardens has developed a program for orchid conservation through
propagation. The emphasis is on native Florida orchids and World Conservation Union
(IUCN) Red Book species. Native orchids are being hand-pollinated in the Fakahatchee
Strand State Preserve, east of Naples. The SO,640-acre preserve in Collier County has a
mixed subtropical-tropical flora unique within North America. It is known for 50 species of
orchids as well as rare ferns and bromeliads growing in swamp lakes, marl prairies,
hammocks, and cypress domes. With a state permit from the Florida Department of
Environmental Protection, Selby Garden associates are collecting seed capsules and
propagating them aseptically in flasks. From the 15 native species now growing in flasks,
many plants will be donated to the Orchid Conservation Committee and other non-profit
groups for re-establishment in approved wild areas. Dr. Dale Jenkins, Selby Research
Associate and former Director of Ecological Programs at the Smithsonian Institute, heads
the ex situ conservation of Red Book orchids. By comparing IUCN Red Book orchids
extinct, endangered, or threatened in the wild with plant records of living orchids at Selby
Gardens, he has identified 92 listed species: 1 species extinct in the wild, 22 endangered, 40
vulnerable, and 29 rare in the wild . After hand-pollination in the greenhouse, cap sules are
sent to a prívate lah for germination. These plants wiII be distrihuted to other botanic
gardens and institutions for ex situ conservation.
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Orchid population dynamics under human inf1uence.

Jana Jcrsakova & Pavel Kindlmann*
Facul ty of Biologic al Scie nces, University of South Bohemia. Branisovska 3 1, 370 05 Ceske Budejovice, Czcch
Republic : Email: pavel@entu.cas.cz

Pla nts from the family Orchi daceae , which are j ewel s of any regional fl ora , are sen siti ve
ind icat o rs reacting to external c hernical and m echanical tr eatments . In addit ion , many
spec ies of terrestrial orc hids have been adap ted to secondary fore st-free area, mead o ws an d
pasturcs c reated by human s. Therefore , appro pri ate ve getation management of th e s ite is
essen tia l for th e orc hi d populat ions to persist. Veget ation m anagement, usu alI y summe r
rn owin g , helps to m ai nt ain the relati vel y lo w-growing herbaceous ve ge tation th at the
orch ids require. Thus, in orde r to prevent th e exi sting orchid populations fr om extinc tio n,
con servation only by law but wi thou t appropriate management may have re sults strongly
differing from th e airns of nature c on servat ion authorities. Sites , which are on ce abandoned ,
loose their orch id fl ora du e to lack of tradi tion al management. The sunset of old orc hards,
which we re suitable for orch id populati on s, is an explic it example of thi s process and asad
ev ide nce o f negl ectful prot ec tion of land scape charact er in th e Czech R epublic. Green­
winged O rchid ( Orchis morio L. ) re presents a formerI y abundant ve rna l species in th e
Czech Republic , which has recent ly d isappeared from many are as of the whole Europ e du e
to loss of habitat through the agricu ltura l improvement of old hay meadows. Considerable
populati on decline is well documented by former and recent di stribution m aps of th e
sp ec ies in th e Netherland s, Switzer la nd , Eas t G erm an y and eastern p art o f the Czech
Repu bl ic . During the recen t s ix years we monit or ed 44 sites in South B ohe m ia, where
Orchis maria popula tion s still surv ive and es tab lishe d fie1d ex pe ri me n ts, te stin g effec ts o f
di ffe ren t types of m an agement o n o rchi d population dynamics . Our m ain results are : i)
Irregul ar m owing stro ng ly weakens and destabil ises O. maria populat ions . ii) Abse nce of
m owi ng has a se rious negat ive effect on the nurnber of fIo we rin g plan ts and leads to
change s in specie s compositio n in th e ve ge ta tio n. iii ) Mowin g twi ce a year imp roves
performance of o rch id popu lat ions , especially in fertile si tes wi th high vege ta tio n co ver in
autumn . iv) Rernoval o f lit ter and surface d is turbance is more sui tab le for thick so d pl aces.
v) O. morio reac ts ve ry qu ickl y in a ncgati ve way to lack of mo wing and ve ry s lowly in a
positi ve wa y to m an agern ent restor ati on .
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Cryopreservation of protocorm-like bodies of Dendrobium by vitrification
technique.

Saleh B. Kadzimin* and Philip Sipen
*Dep 3r1rnent of Crop Science, Faculty of Agriculture, Universiti Putra Malaysia, 43400 UPM Serdang,
Sclangor, Malaysia. Ernail : salch@agri.upm.edu.my

A study was undertaken to elucidate the effects of various levels of treatments involved in
the cryopreservation of protocorm-like bodies through vitrification technique in an attempt
to develop a protocol for long-term preservation of the orchid species. The study examined
viability and survival of proliferating protocorm-like bodies of a Dendrobium hybrid
subjected to various levels of pre-culture, loading and dehydration treatments prior to
freezing. Viability was defined as those protocorm-like bodies remaining green 7 days after
re tu ro to culture. Survival was asses sed after 60 days and was based on cultures remaining
green and differentiating. At the onset of the study, protocorm-like bodies were established
and multiplied through the standard culture for shoot tips in a modified Vacin and Went
(1949) medium.

Pre-culturing protocorrn-Iike bodies in medium supplemented with 0.06, 0.1, 0.3 and
0.5 M sucrose for 3 days yielded viability that ranged from 3.7 to 23.3% after freezing. No
viability was obtained from the control (O M) and 0.7 M treatments. There was no survival
at all levels of sucrose tested. Pre- culturing in a standard medium of 0.3 M sucrose for I to
9 days prior to freezing improved the viability range from 11.1 to 26.3 %, with the highest
obtained after 5 days. No viability was reco rded from the control. There was no surv ival
after freez ing.

Protocorm -like bodies, pre-cultured for 5 days in medium supplemented with 0.3 M
sucrose, we re cryoprotected for a durat ion of 1S minutes with 6 different loading solutions
of variou s co mbinations of sucrose, glycerol and dimethyl sulfoxide. Survi val after freezing
ranged non-significantly from 3.7 to 11.1%, and none from the control (medium without .
sucrose) and 2.0 M glycero l with 004 M sucrose treatment s. The highest surv iva l was
obtained using loading solution containing 0.5 M glycerol, 10% dimethyl sulfoxid e and 0.3
M sucrose. Cryoprotecting for 5 to 30 minutes with this solution increased survival to a
range of 11.1% to 30.3%, the hi ghest was obt ained at 20 minutes. The control (without
cryoprotectio n) and 30 minutes cryoprotection treatments had no survival.

Following cryoprotection, protocorm-Iike bodie s were dehydrated for 10 minutes using
S types of vitrification solutions of various combinations of glycerol, ethy lene glycol,
dimethyl sulfoxide , sucrose and calcium chloride. Survival range of between 704 and
26.3% were recorded except the control (medium without sucrose) which had none. The
best vitrification solution was one with 50% glycerol plus 50% sucrose. Dehydrating for S
to 30 minutes with this combination gave viability and survival rates of 20 .1 to 53.2% and
3.7 to 48.5% respectively with the highest at the 30-minute duration.

For lon g-term preservation of genetic resources of orchids, this study recommends
preculturing protocorm-like bodies for 5 days in Vacin and Went (1949) medium
supplemented with 0.3 M sucrose, followed by 20-minute cryoprotection in a loading
solution containing 0.5 M glycerol, 10% dimethyl sulfoxide and 0.3 M sucrose.
Subsequently, they sho uld be dehydrated for 30 minutes in a 50 % glycerol plus 50 %
sucrose vitrifica tion so lution. The high survival rate of 48.5% obtained in the present study
suggests that cryopreservatio n by vitrifica tion technique can be a promisin g tool for long­
tenn conservatio n of orchid gennplasm.
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In vi/ro symbiotic germinati on of Bletia urbana.

Susana Luna-Rosa les'>, P. Ortega-Larrocea' , V. Ch ávez,', A. Barba-Alvarez'
1. Unidad de Investigación en Biología Vegetal, Facullad de Estudios Superiores-Zaragoza, UNAM, 09230, AP
09-20, México D.F. Email: barbaral@servidor.unam.mx
2. Unidad de Ambientes Controlados, Facullad de Ciencias, UNAM,04511, AP 70-359, México D.F.
3. Laboratorio de Cultivo de Tej idos Vegetales, Jardín Botánico IB-UNAM, Ciudad Universitaria, 04510, AP
70-614, México D.F. Email: victorm@mail.ibiologia.unam.mx

Bletia urbana Dressler is an endemic terrestrial orchid of Mexico and nati ve south M exico
City a nd O axaca (So sa , 1994 ). Thi s orchid is categori sed as vulnerable (lUCN, 1997).
Terrcs tr ia l orchids are often h ighly adapted to spec ific en vironmen ts and th e di sturbance o r
di sappearance of their habitats threaten th ei r survi val. The gerrnination of B. urbana seeds
o n nutrient media has been reported by Rubluo et al. in 1989. Attempts to propagate orchids
from seed using symbiotic fungi have been success fu l for species in Australia , Europe and
United States . The use of the symbiotic method is now preferred over asymbioti c
techniques for th e seed of terrestrial orchids. Relatively few specie s have been propag ated
in this manner and few studie s have addressed the requirements for successful soil
es ta b lis hm en t of sym b iotic see d lings from in vitro conditions (Z ettler and McInni s, 1993).
The objecti ve s of this in vesti gation we re to compare in vitro symbi otic and asymbiotic
ge rm ina tion methods of the same lot of seeds of B. urbana th at were used to germ inate and
propagate wi th th e asymbiotic method fourteen ye ars later.

Seeds o f B. urbana were c ollec te d in September 1984 and stored for 14 years at 4°C.
Knud son C medium (KC) was used fo r asymbi ot ic ge rm inatio n, on bas ic Oat m edium
(Cle rnents et al . 1986 ) with Rhizoctonia sp . (0+) isol ated fro m roots (Mi tche ll, 1989) of
Bl e t ia sp. for sy m bi o ti c ge rminat io n, with b as ic O at m ed ium (O) as th e contro l.
Aprox imate ly 100 seeds were so wn in Decembe r 1998 o nto th e surface of th e m edi a in
Petri di shes . 5 replicates o f eac h m edium were seede d and incubatcd at 25 ±2°C un der 16
hr pho tope ri od . O bse rva tions were rec orded weekly . A fte r 30 days symbiotic see d lings
we re subcu ltured o nto fre sh O m édium. Seed lings were ready to be tr an sferred to so il two
wee ks lat er.

In vitro sym b io tic seed germ inatio n of Bletia urbana was ac hieved with th e sarne lot of
seeds that were as y m b io tica lly ge rmi na ted in 1989. Seed s ge rminated (prot oc orm
forma ti on ) o n all media. A fte r 42 days in cu lture 100% of vig orous seed lings with roots ,
bulbs , and le aves have been fo nn ed o nly in sym bio tic cu lture . Seedlings were obtai ned 4 8
days earlie r th an se ed lings ge ne rated asyrnb iot icall y fourteen years earl ie r. S ymbi ot ic
see d ling surv ival under greenhouse conditi ons w as 100 percent aft er one year.
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Paternity analysis and gene flow in a lithophytic orchid using AFLP.
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2. Institute of Tropical Ecosystem Studies, Univers ity of Puerto Rico-Rio Piedras PO BOX 363682 San Juan PR
00936-3682.
3. Department of Biology, University of Puerto Rico , Rio Piedras Campus, PO BOX 23360. San Juan . Puert o
Rico. 00931-3360.
4. Contact personoEmail : raymondtremblay@hotmaiI.com

Our ability to define what is a population in orchids has been (in most cases) limited to
different subjective definitions of the spatial distribution of clusters of individuals. Our
definition of a population will influence our ability to make prediction on the importance of
natural selection and genetic drift as relevant evolutionary mechanisms in natural
conditions. For processes such as natural selection and genetic drift to occur the amount of
migrant per generation into a population or cluster of individuals must not exceed one.
Gene flow rates larger than one individual per generation will otherwise homogenise
genetic characteristics between clusters . Previous work on Lepanthes rupestris Stimson
using allozymes as genetic markers has suggested that gene flow can be variable and is
weakly related to distance in this lithophytic orchid. In this study we develop a more
sensitive molecular technique using Amplified Fragment Length Polymorphism (AFLP) to
measure tl.e distance of polI en flow within and among populations of this species. This
techn iqu; can be used to identify with reliable validity the likely father of seed s. We
co llected one leaf of each individual in fi ve ne arby populations within the Luquillo
Experimental Forest in Puerto Rico and all mature fruits still attached to plants. Using
fIuorescent AFLP with an automated sequencer, we are characterising each individu al with
a unique set of genetic characters. Results on the success of this fingerprintin g technique to
exclude all but one possible father are discussed.
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The orchid flora of Orissa: status and strategies for conservation.

Sarat Ch and ra Misra
Orchid Stud y Centre. C - 89, HIG. Baramunda Housing Board Colony, Bhubaneswar 751 003, Orissa, India.

The state of Ori ssa, located in the east of peninsular India in the tropies, has a very rich and
di vcr sc vegetation due to a wide range of edaphie and elimatic eonditions . 128 species of
orchid (61 terrestrial and 67 epiphytie) belonging to 43 genera and three sub-families
namcl y, Spiranthoideae, Orchidoideae and Epidendroideae are reported to occur in the
tropi cal moist deeiduous and semi-evergreen montane forests of Orissa. This includes 21
taxa that are endemic in India; 5 of these are confined to the state of Orissa. Besides, there
are two species reported as new plant reeords for the flora of India. The orchid flora of the
sta te is interesting from a phytogeographical point of view as the state forms the meeting
ground for the flora of the Himalayas and the peninsular India. More numbers of species
are distributed in the north-eastern districts of Mayurbhanj, Keonjhar and Sundargarh
foll owed by the south eas tem di stri ct s of Koraput and Gajapati. The wild habitats of
orchids are rapidly decreasing due to unregulated deforestation bringing many species
und er the category of rare, vulnerable or endangered. It is essential to identify orchid
habitats rieh in diversity and initiate prompt eonservation measures by preserving the area
as botanical reserves, proteetorates or orchid sanctuaries. The Similipal (93 species, 2
ende mics) and Rebana (2 endemics) are good examples for this. Rernoval of orchids from
their wild habitats needs to be checked and orchid species occurring in forest areas where
deforestation is inevitable could be collected and replanted in botanical re serves. The state
forest personnel sho uld be made aware of the importance and need for protection of orchids
andappropria te legal measures be taken to prevent eollection of orchids from the wild. Ex
situ conse rvation sho uld be enco urage d by way of establishment of orchidaria in park s and
tourist rcsort s.
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Ensuring survival of Kenyan orchids: the ex situ conservation interventions

George K. Mugambi
Nation a1 Museums of Kenya, East African Herbarium, PO Box 45166. Nairobi, Kenya.
Emai1: gmugambi@avu.org

The current threats to the natural habitats in Kenya stress the need for active orchid
conservation. The country's high population growth has resulted in over-exploitation of
natural 'resources, which has led to complete destruction or alteration of certain ecosysterns.
This has made ex situ conservation an important undertaking particularly for the species
found in high-risk areas. For almost a decade, the Plant Conservation Program of the
National Museums of Kenya (NMK) has been carrying out ex situ conservation activities
for orchids. The outcome has been an ex situ orchid conservation program that ineludes:
live plant collections in greenhouses, conservation of orchid seeds, research into seed
biology and physiology and the related programs for conservation education and public
awareness.

The ex situ collection comprise over 300 seed accessions from various orchid species
in Kenya and over 1000 live orchid specimens comprising over 120 species held in the
Nairobi Botanic Garden greenhouses. To support this, an active orchid seed propagation
program has been established, which has ensured that the viability of orchid seeds is tested
before storage as well as producing material for display in the greenhouses and possible
future reintroduction. Orchids bein g a flagship group for conservation can play a major role
in promotin g and popularising plant conservation. Orchid display areas accessible to the
gen eral public have therefore been developed in the Nairobi Botanic Gard en for the
purposes of conservation, education and awareness.

To ensure appropriate ex situ conservation , it is essential to understand the biology of
the species targeted for con servation. For this reason NMK has initiated research in the
field of see d biology (see d storage behaviour and seed physiology), seed propagation and
est ablishment of see dlings. Research is also ca rried ou t on orchid mycorrhiza and the
importance of mycorrhizal fungi in orchid seed germination , docurnenting the country' s
orchid flora and database on complete Ken yan herbarium specimens of orchids. Of
particular interest are optimum conditi ons for seed storage and propagation , seed viab ility
testing and the role of mycorrhizal fungi in germination and seedling establishment.
Although sorne knowledge may exist in these fields, the current investigations are spec ies
specific because of the great variations observed in orchids .

In vitro orchid seed propagation is difficult and often requires the use of elaborate
laboratory techniques to achieve success. Quite often germination will only be achieved by
ensuring an appropriate mycorrhizal fungus is inoculated together with the seeds on the
growth medium. This requ irement for a mycorrhizal fungus is pronounced in cert ain
terrestrial species. The appropriate fungus wilI differ from species to species and even
within a particular species that isolated from a mature orchid individual may be different
from that for germination. Knowledge of the biology of orchid mycorrhiza is scant with
past studies restricted to relatively few orchid species. Even less study has been carri ed out
for tropical African species and this research program will therefore play a major role in
improvi ng the knowledge available. Research into seed propagation there fore targets
establishing the germination procedures for Kenya 's thr eatened orchid species. Thi s
knowledge is particularIy important for seed viability testing before storage .
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Conscrv a tion biology of an achlorophyllous orchid: A case study on the
undcrground orchid tRhizanthella gardnerir.

Sofí Mursidawati' ", K. Sivas itharnpararrr' , K.W. Dixon' , M.C. Brundrett' r'
l . Faculty of Agriculture, The Univcrsity of Westem Austr alia, Crawley, Westem Au stralia 6097.
Email: mursisOI @agric.uwa.cdu .au
2. Scicncc Dircctorate, Botanic Ga rdens & Park Auth orit y, Kings Park, West Perth, Wcs tcm Australia 6005.

Fungal symbi osi s is a criti cal component of orchid bio logy that determines thei r
devc lop men t and sur vival. Th ei r tiny se ed can not carry adequate food re se rves for their
estab lish me nt. The degree of thei r dependency to associated fu ng al symbiont varies with
the sp ecies, however high er Ieve l of depe nde ncy show n by achlorophy llo us orchids, sin ce
they lack capab il it y fo r photosynt hesi s . Former studi es concluded th at Rhizanthella
gardneri has an obl igate req uirement of fungal endophy tes that also fo rm ectomycorrhizas
with the gree n plant Melaleuca uncina ta to no uri sh them . Nevertheless, there are still many
biolog ical as pec ts regard ing the ide ntity of the fun gal symbiont and nutritional association
that remain unclea r.

Further studies on the ide ntity of the fungal sy mbiont are urgently required and the
result o f the study wiII con tribute greatly to the con servation management of th is rare
orc hid . M ol ecular and bi och emical ap proaches may permit the investigation of fungal
symbionts and specifici ty arnong nu rnerous orchid rh izocton ias, es pecialIy those which are
difficu lt to iso late and grow axenica lly. Bioassays and examina tion of field co lIec ted roots
wi ll be carried out at under glasshouse condit ion s to ide ntify the nutrit ion al and ecological
significance of the sy mbio tic re lati on ship betwee n Rhi zanth ella gardneri, Melale uca
uncinata and the fun gal endophy tes.
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Is there a one-to-one specificity between Diuris species and rnycorrhizal fungi?

L. Qu ay >' , P.A. O'Brien 1
, l .A. Mc flomb", K. Sivasithamparanr ' & K.W. Dixon!

l. School of Biological Science & Biotechnology, Murdoch Univcrsity, Murdoch, WA 6150, AUSTRALIA.
Email: Iquay@central.murdoch.edu.au
2. Soil Science & Plant Nutrition , The University of Western Australia, Nedlands, WA 6009, AUSTRALIA.
3. Kings Park & Botanic Garden, West Perth WA 6005, AUSTRALIA.

Specificity of Diuris magnifica D. Jones and related species to their mycorrhizal fungi was
exam ined . These terrestrial specie s, endemic to Westem Australia, regenerate from non­
infected tubers, and mycorrhizal fungi infect the roots and form hyphal coils (pelotons).
Fungal endophytes were characterised by cultural appearance, seed germination ability and
DNA analysis .

Flowering plants of D. magnifica, D. corymbosa, D. magnifica x D. corymbosa hybrid,
D. brumalis and D. laxiflora were co llected from July to October from locations within
SOkm of Perth Westem Australia. Pelotons were isolated after cutting roots and tubers into
lcm sections and plating onto isolation rnedium (1). Endophytes were recovered by
subculturing tips of fungal outgrowths onto PDA. Germination was assessed 8 weeks after
inoculating seed w ith fungal iso lates from their respective and other Diuris species (l ,2).
DNA was extracted from rnycelium grown on V8 broth, and amplified by polyrnerase chain
reaction (PCR) using ITS 1 and ITS4 primers (3) which are complementary to th e intemal
transcribe d spacer (lTS) regi on of the rDNA. Ampl ified DNA produ cts were subjecte d to
restriction fragment le ngth po lymorphis m (RFL P) analysis usin g the enzymes BamHI, efol,
HaeIII , Msp l and Taq I. Fragm ents were separated by agarose ge l electro p hores is and
visualise d under UV light aft er staining with ethi dium bromide.

Mycelia l growth on PDA fro m most ro ot iso lates fro m all Diu ris species was simi lar
(creamy w hi te, round colonies with aerial mycelia ), while a few isolates from bot h roots
an d tubers had white, pi nk or brown aerial mycelia. Germination tests between seed and
fungi of their respective species demonstrated tha t not al l isolates we re efficacious . Sorne
isolat es had the ability to germi na te seeds of Diuris species ot he r tha n the one fro m w hich
they were isol ated (Table 1). Di fferen ces in cultural appearance of the fun gi correlat cc' v th
seed germination abi li ty, and d ifferen ces in the size of the amp lified ITS fr agments . nd
RFLPs. Our resu lts suggest that there is not a one to one rel at ionshi p between Diuris
spec ies and their mycorrhiza l fungi, but a varying degree of specificity.

Tabl e 1. Number of p iates with germinated seed when inoculated wit h fungal isolates from D .
magnifica (DM), D. corymbosa (DC), D. magn ifica x D. corym bosa hybrid (DMC) . D. brumalis
(DB) & D. laxiflora (DL) . Num bers in brackets represent total replicates; DMl , DM2 etc diffe rent
fun al isolates.
Fung i O r chid Species Seed

De DMC DB

0(3)
0(2)

DM1
DM2
DCI
De2
DM C1
DB I
DB2
DB3
DLI
DL 2
DL3

DM
3(3)
3(3)
5(5)
5(5)
0(5)
5(5)
0(5)
0(5)
0(5)
5(5)
5(5)

4(4)
4(4)

0(2) 3(3)
0(2) 1(3)
0(3) 5(5)
0(3) 4(5)
3(3) 5(5)
0(3) 2(2)
0(3) 2(2)

2(2)
5(5)
2(5)
2(5)

DL
3(3)
3(3)
5(5)
5(5)
5(5)
5(5)
5(5)
5(5)
2(2)
2(2)
2(2)
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The genus Dactylorhiza in the flora of Belarus.

LV Scrnerenko & IV Shvets
Akaucmichc skaya St r., 27 , V.F. Kuprevich Institute of Experimental Botany of Nati on al Academy of Sci ences of
Bclarus, Minsk, Belarus 220733. Ernail : flora @biobel.b as-net.by

The gc nus Dactylorh iza Ne vski is tax onomically complicated and to assi st in identifying
spec ies it is highly de sirable to apply caryological methods in add ition to comparative
mor ph ological studies to resol ve specific variation. For more than 10 years we research ed
this ge nus ove r a wide geogra phical range to determine the limits on species.

Root meristems of flowering plants serv ed as suit able material for cytological analysi s.
The chromos ome numbers were determined in a sample of 380 plants. This rev eal ed two
cytoraces in D. fu chsii (Druce) Soo (with 2n = 40 and 80). Tetraploid plants forming quite
numerous populations were loc ated in a spruce or spruce-broad-Ieaved forest ecosystem.
Populations (or sorne individuals) of diploid plants occur throughout the republic area in
diverse but predominantly forest ecotypes: from dry pine forests in uplands to black ald er
swamp forests. Tetraploids and diploids exhibit typical traits of D. fuchsii: broad-elliptic or
obovate basal lea ves and deep trisected flow er lips .

Appl icati on of caryological methods also revealed of hybrid form s, determinati on of
lim its of intraspecific phenotyp ic variability and selection of major spe cies diagnostic
cha rac te rs. D. longifolia (L. Neum.) Aver . that was con sidered earl ier to be rath er rare
species in the republic is not rare at present in river valleys of Belarus. Our own co llec tions
and critical examination of herbarium ones have ch anged a notion about D. majalis
(Re ichenb.) P.F. Hunt et Summerhayes distribution in the republic.

At the present stage of cy to taxonomic in vest igati ons in the area of Bel aru s we have
identi fied by phenotype and ve rified caryologic all y the followin g Dactylorhiza spec ies : D.
incarn ata (L. ) Soo - 2n = 40. D. fu chsii (Druce) Soo - 2n = 40, SO, D. longifolia (L. Neum.)
Aver. - 2n = SO. D. ma cu lat a (L.) Soo - 2n = SO, D. maj alis (Re iche nb.) P. F. Hunt e t
Sum rnerhayes - 2n =80, as well as nurnerous hybrid form s. D. traunstein eri (Sa ut.) So o and
D. crena ta (O.F. Muell. ) 500 were ide ntified only by herbarium spec ime ns .
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Unusually high genetic variability revealed through allozyrne polyrnorphism of
east ern (Pterostylis gibbosa) and Western Australian (P. aff picta) endangcred
orchid specics.

Ish K. Sharma ' , D.L. Jones' , M.A. Clernents' , c.J. French"
l. Centre For Plant Biodiversity Research, Div ision of Plant Industry, CSIRO, Canberra , ACT 2601.
Email: ish.sharma@ pi.csiro.au
~ . 2 Rowney Close, Bateman, W.A. 6150 .

Starch gel electrophoresis was employed to survey the allozyme polymorphism among the
known populations of the eastem Australian orchid species Pterostylis gibbosa and western
Australian P. aff. picta both of which currently have end angered species status. The aim of
our invest iga tion was to asses s the genetic diversity within and among populations of these
orchids. Resul ts showed a high level of genetic diversity both at population and species leve l,
The percentage of polymorphic loei (P), the number of alleles per locus (A) , observed and
expected heterozygosity (HO' H.) were 69%, 2.21 , 0.210, 0.261 in P. gibbosa and 69%, 2.04 ,
0.275, 0.284 in P. aff. picta respectively, The G¿ value ranged from 5-15% suggesting that
substantial var iation resides within populations. The average gene flow (NmJ value of >4 in
both species indicate that gene flow is suffieient to impede gene tic structuring. High genetic

.varia bility and low population divergence are present despite a rest ricted distribution in both
species and a recent rapid decline in the populations, possibl y due to ecolo gical factors.
Higher genetic variability may also be due to extensive gene flow maintained by seed and
pollen mov ernen t. Although endangered and restricted to only a few geographical sites, the
populations of P. gibbo sa and P. aff. picta are viable as a consequence of higher levels of
genetic variation when compared with other orchid s which have large r popul ations.
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Conqucring coat-imposed seed dormancy in the South African Disa
(Orchidaceae): old ideas and new techniques.

Davc I. Th ornpson, Trevor J. Edwa rds" and Johannes van Stad en
Rescar ch Centre fo r Plant Gr owt h & Devel oprncnt, Sehool of Botan y & Zool ogy, Uni versity of Na ta l
Pictcrmuritzburg. Pri vate Bag XOI. Scottsvillc, 3209, South África.

T he in vitro seed cu lture o f South Africa' s te rr estr ial orchid s has hi st orical1y met wi th limited
success (A rditti, 1982; LaCro ix and LaCroix, 1997). Conventional seed culture techn iques
re su lt in un pred ictab le ge rm inatio n that is achie ved only rarely or in low percentages
(Wod rich , 1997 ). Disa , southem Africa's largest orchid genus, was in vestigated in thi s
contcxt. Easily germinated winter rainfal1 species have led to invalid conclusions regarding
se ed culture ac ros s the genus (Collett, 1971 ; Vo gelpoel, 1980; Arditti , 1982; Vogelp oel ,
1987; L aCro ix and Laf.roix, 1997; Wodrich, 1997). Germination is unrecorded for over 90 %
o f Di sa spec ies includin g all endemics from summer-rainfal1 areas. These seeds possess a
comparatively thick, con tinuous and phenol-rich testa. subjecting the undifferentiated embryo
( 16- 32 cel1s) to a m oi sture-d epri ved dormancy . Coat-imposed seed dormancy is a stra tegy
su ited to ex tended winter drought. Modified techniques have resulted in first time germination
re po rt s for vari o us South African speci e s, v iz . D. cooperi , D. ne rvosa, D. pulchra and D .
stachyoides. Immature seed sowing, agitat ed liquid cultures and culture media supplemented
with ac tiva te d eh areoal were in strumental in th e germination of th ese species . Hypoehlorite or
peroxide scarific atio n, stemmi ng from prolonged su rfaee deeontamination , al so deereases the
time tak en to and results in elevate d le vcl s of germination. Increased testa perrneability,
throu gh sca rif icatio n or le aching , al so all owed aceurate determination of seed viability
th rough e m bryo sta in ing . The aboye protoe ol modifications have Ied to the devel opment of
d ua l-phase seed c ult ure media - a novel tec hnique of thi s re search. The time taken to and
to ta l pe rcent age ge rm ina tion (s ignal led by protoe o rm e m ergenc e) was m ost fa vourable in
d ua l-phase cultures (6 weeks & > 85% for D. coope ri; 8 w eeks & > 60% for D. nervosa and
D. pulchra ). D. sag ittalis , gc rrn inate d fro m immature se ed by Crous (pe rs . comm .) in 6
months, re spond e d in II weeks under du al -phase conditions, albeit in low percent ages
« 3090). G erminati on sync hro ny w as e nha need in al1 spe e ies, being spread over o n ly seve ra l
weeks.
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Micropropagatíon of jarrah forest plant species at Marrinup Nursery (A L e OA
\Vorld Alurnina-Australia).

David Willyam s
Alcoa World Alumina Australia, Marri nup Nursery, PO Box 52, Dwellingup, WA 6213, Australia.
Email: david.willyams@alcoa.com.au

Aleoa World Alumina Australia operates two bau xite mines in the Northem Jarrah Forest.
Baux ite is sent .to three alumina refineries on the Swan Coastal Plain. Following mining the
land is rehabilitated - the aim is to re-e stablish a self-sustaining jarrah fore st ecosystem .
Botanical diversi ty of the rehabilitated mines is a key measure of success. Alcoa's Marrinup
Nursery plays a crucial rol e in many of the rehabil itation procedures developed to achi eve
high botanical diversity.

Many plant species re-establish on the rehabilitated mines from seed contained in topsoil.
Best results are achieved when fresh topsoil is transferred directly from areas being prepared
for mining to rehabilitation areas. For other species, locally coll ected seed is broadcast to
supplement the soil seed store. Marrinup Nursery manages the collection, storage, treatment
and mixing of this seed . For plants with low seed production or viability seed is grown at the
nursery for hand-planting. These seeds may require pre-treatrnent to encourage germination
(e .g . smoke, gibberreIlic acid). The jarrah forest und erstorey also ineludes several
' recalcitrant' spec ies that produ ce very few viable seeds. In nature they usually reproduce
and spread vegetatively. For these species, clonal propagation and plan ting is necessary .

Orchids naturalIy recoloni se the mined areas as the rehabilitation ages. It appears that
the obligate symbiotic fungi the orchids require, only re-establish once a litter layer deve lops.

Many of the ' recale itra nt' species have never been grown for the horticultural trade.
Hence propagation methods have had to be developed speci alIy for this project. The simplest,
most reliable and economical vegetative propagation alternatives are used. Thirteen woody
dicot species are propagated using cutti ngs. Several mono cots howe ver are best reproduced
in vitro.

Th e micropropagation unit at Marr inup Nursery is producing over 100.000 plants
annualIy for use in mine rehabi litation. There are 14 species in produc tion, mostly members
of the Cyperaceae, Restionaceae and Dasypogonaceae. The se dry land rushes, sedges and
strap-Ieaved monoco ts are a major component of the jarrah forest understorey, fulfilling the
role of the grasses that are found in less ancient ecosystems.

Producti on protocol s have been developed for a further seven species, with work
progressing on another twenty. Species are only added to the mass production list when they
can be reliably and economically prop agated.

In vitro propagation meth ods and medi a have been deve loped at Marrinup Nursery in
co llaboration with the Micr opropagation Unit at the Bot anic Gardens & Parks Authority in
Perth. Many of these methods are applicable to propagating other monocots.
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The orchids of the Northwest Yunnan, China

J in Xia ohua and Q in Haining
Insti tut c of Botany , Chinese Acad erny of Sciences , Beijing. China

The north west Yunnan represents a cornp lex vegetation in form of for est s, grassland s,
marshes. deserts, and meadows. As sociated with this cornplex vegetation is the di verse niche,
which provides ma ny habit ats for orchids .

The Atlas and Environments of Northwest Yu nnan .
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Abstracts in Absentia.
Du e lo c ircumstances beyond their control . the following delegares where unable to attcnd . Th cir
abstra cts are included here to provide a more complete picture of global orchid conservation issues.

Analysis of orchid endemism in eastern Indochina.

Le onid V. Averyanov
Komarov Botanical Institute of the Russian Acaderny of Sciences, Prof. Popov Str., 2. St-Petersburg, 197376.
Russsia. Email: av@herb.bin.ras .spb.ru

Six floristic regions are outlined on the territory of eastern Indochina on the base of analysis
of modern data on geology, geomorphology and climate of the region, as well as numerous
original. data on flora and vegetation. They are: Sikang-Yunnan, South Chinese, North
Indochinese, Central Annamese, South Annamese and South Indochinese Provinces. Sikang­
Yunnan Province embraces westem Szechwan, Yunnan Plateau, northem mountains of
Myanrnar, Laos and Vietnam. This highland area represents a SSE extension of Himalayas
with monsoon tropical climate, rainy warm summer and cold foggy winter. Main vegetation
here is 'tropical montane forests with considerable influence of temperate Asian elements. 117
orchid species from 46 genera are reported from this area (1 genus and 11 species are local
endemics) . South Chinese Province includes tropical regions of S. Yunnan, S. Guangxi, the
Luichow Peninsula, Hainan and northeastern portion of Vietnam with monsoon tropical
cl imate, relatively cool dry winter and summer rains. Specific tropical dry fore sts on highly
ero ded lime stone are typical for landscapes of thi s floristic pro vince. 295 species from 88
genera are known in this province (among them 41 species are local endemics). Large parts of
NW. Vietnam and N. Laos belong to the North Indochinese Province. Highland forests
closely related with flora of S. Himalayas are often formed on silicate rocks and limestone.
Clim ate in the area is very variable and belong to tropical types with summer or autumn rains.
About 20 1 orchids from 76 genera are report ed for the province (among them 11 specie s are
local endemics). Central Annamese Province is outlined by montane areas of central Vietnam
and eastern Laos. This area has monsoon tropical climate with warm winter and summer or
autumn rain s. Wet tropical mountain forest on silicate rocks are most widespread here. 335
species of orchids from 99 genera inhabit area of Central Annamese floristic province (among
them 21 local endemics of the area). South Annamese Province is outlined by isol ated
highland mountain area situated in the centre of southern Vietn am. Mountains here composed
mainly with granite and gneiss support rich and specific tropical montane forests. Monsoon
tropical climate with warm winter and summer rains is typical for the area. About 502 orchids
from 112 genera are known on this territory, 58 of which are local endemics. AlIuvial plain
and hilIy lowlands of Cambodia, southern Laos and southem Vietnam belong to South
Indochinese Province were dominate dry deciduous and semi-deciduous forests and
woodlands. Monsoon hot sub-equatorial climate with summer and autumn rains is typic al for
largest part of this province. 273 species from 91 genera are reported from this area (23 orchid
spec ies here are local endemics). Preliminary floristic analysis reveals clear connections of
Sik ang- Yunnan and North Indochinese orchid flora with flora of S. Himalayas. South
Annarnese and especialIy South Indochinese Provinces has obvious floristic relations with W.
Mal esia. At the same time orchid floras of all defined floristic regions has very specific
features. AlI they have outstanding level of local orchid endemism, which outlines these
areas as very important centers of plant diversity. Obviou sly species composition of regional
orchid flor as may serve as appropria te and representative marker in biogeography
generalisa tions in tropi cal area s of the southern Asia. As one of the most sensitive corn po nen t
of the flora these plants represent also effecti ve marker for monit oring of natural conditions in
different kind s of habitats alI over the area . Deforestation and commercial co llecting are the
main factors of catastrophic orchid extinction and rapid decrease of the general biodi versity in
the eas tern Indoch ina. Most endangered orchid s in eastern Ind ochina are species of Aerides,
Ano ec to ch ilus, A rachnis, Cymbidium, Dendrobium, Holcoglossum, Paplti opedi lum,
Papilionanthe, Phalaenopsis, Pleione, Renanth era, Thunia and Vanda.
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Pollination ecology of four Dracula species growing sympatricalIy in
northwestern Ecuador.

Lorcn a Endara A.
Herbarium QCA- Pontifical Catholic University of Ecu ador. Email: lend ara@puceuio.puce.edu .ec.
c1cndara @hot mai l.co m

The rcprodu ct ive biology was in vesti gated in four orchid species in the genus Dracula
grow ing sympa trica lly in a mid-elevation Andean forest in central Ecuador. The central goal
of thc research was to determine whether D. lafleurii and D. pubescens, which have small
geographic ranges, differ in their floral biol ogy from D. felix and D. chiroptera, which are
distributed throughout the northwestern Andes. In particular, the hypotheses were tested that
the rare species had more highly specifi c pollinators than the common species, and that the
pollin ators of the rare species were thems elves restricted to small geographic areas.

The Dracula flow ers ob served in the field received a large array of visitors, rnainly
belonging to the rnycophagous dipteran genus Zygothrica, currently the largest genus of the
famil y Drosophilidae. Neither hypothesis was supported : D. lafleurii and D. chiroptera
shared visit ors as well as pollinators, and sorne pollinators of the rare species are widely
distributed throughout South Arnerica.

In view of the complex relationship s between the four species of Dracula and their
visitors and pollinators, the poorl y understood interactions between the species thernselves,
and the threat of habitat loss and cornmercial ove r-harves ting in Ecu ador, I propose a revision
of actual status of the genus in CITES.
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Conservation status of endemic Ecuadorian orchids.

Lorena Endara A*., Renato ValenciaR., SusanaLe6n-Yánez
Herbarium QCA - Pontifical Catholic University of Ecuador, P.O.Box 17-01-2184, Quito, Ecuador

If you walk through Ecuadorian forests you have the chance that one out of every five plants
species you find is an orchid, with 40% chance that this orchid is locaIly cndernic. '
AdditionalJy, that endemic orchid you could have in your hands has an 83% of chancc of
becoming extinct in the next twenty years .

The megadiverse Ecuadorian orchid flora compromises 3,314 (Dodson & Luer, in press)
species of which 1,318 are endemic. Endemic species tend to have restricted geographic
distributions that might be.indicators of species prone to extinction (Gaston 1994, Rabinowitz
1981). Thereupon a national effort to analyse Ecuadorian endemic species was overtakcn and
the final result was the "Red Book of the Endemic Plants of Ecuador" (Valencia el al. 2000).
which presents the categories for threatened species using IUCN parameters, with a brief
description of the known range of abundance of each species.

Two percent of the endemic orchid species are Critically Endangered (CR), 4% are
Endangered (EN) and 79% are Vulnerable (Vu) (Endara, 2000). Ecuadorian orchids situation
is perhaps more difficult than any other Ecuadorian plant group. The high number of orchid
species, which occupy an extreme diversity of habitats and microclimates are threatened by
two main reasons: a devastating high annual deforestation rateo 1.8%, currently the highest in
South America (Wunder 1997), and an implacable over-harvesting. Additionally, 84% of the
endemic orchids have not been registered in the Ecuadorian System of Protected Areas.

Our next step after knowing which species are most threatened, is building a National
Strategy for the Conservation of Endangered Orchids in Ecuador, a pilot project for the
Northem Andes Ecoregion.
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Colo nisutlon and diversity of epiphytic orchids on trees in disturb ed forests.

Mohammc d Karnrul Huda", Christopher Charles Wilcock' And Mohamm ad Atiqur Rahrnan'
l . Departmc ru of Botan y, Uni versity of Chittagong, Chi ua go ng 4331, Banglade sh.
Email : mkhuda@ctgu .cdu andmarahman @abnctbd.com
2. Dcpartmcnt of Plant and Soil Sciencc Universit y of Aberdeen, Aberdeen AB24 3U U, UK.
Emai l: c .w i1cock @abd n.ac.uk

Epiphytcs predorni na te in tropica l 0 1' subtropical regions. Orchids are the most diverse group
of epiphytes with mo re th an two thi rds o f all their species being epiphytic, yet they are littl e
studied compared to their terrestrial counterparts. The sparse information which is currently
av ai lab le suggests that thc presen ce of suitable host plants, host age and area available for
col oni sati on mal' affect ep iphy te abundance and community composition. Data from
epiphy tic orchids in Costa Rica has shown th at populations are generally small and composed
of scattered or cl ustered indi viduals. Howe ver little is known of the elevation of the epiphyte
(w hich co u ld affect pollination) or the size of the clump (w hich could indi care its age on the
host).

Thc co lon isatio n and diversity of epiphy tic orchids on tr ees in di sturbed for est s of
Bangladesh were in vestigated. Of the tot al orchi d flora rep orted from Bangl adesh some 65 %
( 106 spccies) are reported to be epiphytic . Data fro m 41 of these species have been obtaine d.
Thesc species werc found growing on a total of 57 different ho st tree spec ies (pho rophy tes ),
indicati ng a wide range of potcntial hosts for the family.

Larger host trces accurnula ted more orchids on them th an smalle r on es. In old forest s
more th an 60% of the largest trees mal' be colonise d by orchids wh ereas the smaller tree s in
the sa rne forest have less than 10% . There was no evide nce of host specifici ty , but three
na tive host trces (Syzvg ium grande . Stereosperm um chelonoides an d Syrygi um cumini ) had a
higher than cxpectcd nurn ber of indi vidual c lumps pe r tree and a wide r diversit y of orchids on
them. The data show that colonisation of an epiphytic orchid is arare and random ev ento the
prc sen ce o f one orchid neither attrac ting nor repell ing others on the same host . M ost orchids
we re Iou nd on host trces on ly as si ng le indi viduals/clumps (76% of all occurrenccs on ho st
trees). Coloni sa tio n was not affected by leaf persisten cy or status of host (i.e . wh ether nati ve
or in troducecl) bu t was higher in areas of Ban gladesh with grcates t orch id richness.

The data sugg es t that the frequency of co lonisation of epi ph yt ic orchids is prirnaril y a
fun cti on o f, 1) age 01 the host, all ow ing bot h mo re time and more surfaces to accumulate
se ed s o n the rn, and 2) the exist ing or chi d richn ess of an are a, allowing for a hi gh er
co lonisatio n rute fro m local seed input. Selective logging of the oldest trees in area would
therefore cause a sel ecti ve decline in epiphytic orchid abundance and further loss in orchid
richness of the area. Data are present ed which show that epiphytic orchids of Bangladesh
have generall y lower reproducti ve success in the field than terrestrial species and that smaller
population s have lower fruit se t than larger ones. The knock-on effect of loss of habitat and
potenti al for natural recovery of epiphytic orchids in disturbed forests mal' be more serious
than for terrestri al species .
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" chlorophyllous orchids of the Indian Region and their conservation needs.

Udai e. Pradhan
Chair, Indian Sub-continent Regional Orchid Specialisl Group, SSC. mCN. EmaiI: himalaya@dle.vsnI.nct.in

Vhen we talk about conservation of orchids, more often then not, we are focussing our
< ttcntion on to the aesthetically appealing members of the Orchidaceae which we can grow
an d enjo y in our homes and gardens. Just a mention that Paphiopeidlum druryi,
Paphiopedilum fairrieanum, Renanthera imschootiana or Vanda coeru/ea are endangered by
habitat destruction or excessive commercial exploitation, could make us co-relate to these
subjects and create a lot of fuss about their conservation needs and studies. But when we
mention saprophytic orchids like Epipogium sessanum, Ga/eo/a cathcartii, Gastrodia
arunachalensis, Risleya atropurpurea, Yoania prainii, Didymoplexis pa/lens or Evrardianthe
asraoa, very few of us would know or care much about them - why? The main reason is that
they are unknown in cultivation, occur sporadically in their ranges and often hide or disappear
when their habitats undergo demographic changes perhaps never to reappear again! How
fortunate that the former species are now grown widely are independent of mycotrophic
dependence as an adult and are among the few plants favoured in CITES and Wildlife
Protection Acts in India!

Habitat destruction looms as the single most important factor in the disappearance of this
group of orchids as they are hardly known as traded plants. Natural calamities like
earthquakes, excessive rainfall resulting in flash floods and heavy landslides are sorne of the
other natural factors . Periodic forest "harvesting" and road construction, and c1earance of
virgin forests for making darn s, expanding population and other mono-cultural activities add
to the destruction.

The Indian Region is estimated to have 1200 species of orchids in 170 genera. This study
enumerates the 40 saprophytic orchid species of the Indian Region, evaluates what is known
of them and urges more int ensive study of these unique plants before it is too late and their
habitats gone. The primary aim is to direct attention on these botanical curiosities with a view
to see king out the possibilities of cultivating them in our greenhouses and gardens, so that
the y com e to be appreciated more and scientific studies can becarried out to determine the
nature of their function in the complex web of life. Understanding these entities intimately
and knowing how to cultivate them can alone assure their Iong-term survival in natural
habitats or protected areas.
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Population studies in the epiphytic orchid Sarcochilus japonicus.

Irina V. Tatarenko
Moscow Pcdagogical State University, Karakozava SI. 58, Mozhai sk, Moscow Province, 143200, RUSSIA. Email :
irina@mozhaysk.net te1.++7·09638·24535

Sarcoch ilu s japonicus (Reichenb. f.) Miq. is an epiphyte growing in a temperate cIimatic
za nc o lt was studied in Hiroshima Prefecture, Jap an in 2000. The population of S. japonicus
was located on the 400-years old tree of Pinus thunbergii and two younger ones. Population
structure wa s analysed according to the age cIass groups (Rabotnov,1950): I - seeds; p ­
protocorm; pi - protocorm with fir st green leaf; j -juvenile, im - immature ; v - virginal ; gl ­
young gvnerative (sexual mature), g2 - adult generative; g3 - old generative; s - senile.

Seeds of S. japonicus can ge rm inate at once after dispersion from capsule or stay latent
for one year inside the ripe non-opened capsule, as just on the surface of orchid lea ves or
Pinus bark. Successful germination of seeds is cIearl y indicated by numerous protocorms
exi sted in population a11 around ayear. At the fir st stage of protocorm development (p) the
primary shoot axis elongates along the surfac e of substrate and form s leaf-like flat structure
on the dorsal side of protocorm body. The fir st root emergents at the same tim e with fir st
green leaf. Th e primary prot ocorm dies soon after root s reach the length 0,5-1,5 cm and could
keep the plant on the tree. Number and siz e of lea ves , length of monopodial shoot, number
and length of roots consequently increa se frorn juvenile to generati ve age stages, Lifespan of
adult shoot is 8-10 years or more. Total ontoge nes is takes near 15 yea rs.

S. japonicus demonstrate s sexual reproduction dominated in reproductive strategy of
species . Majority of adult plant s in population com es to flowering simultaneously, once in 3-4
ye ars. Every shoot produ ce s at once 2-4 flower stalks with 2-3 flowers aft er pl ant ha s been
keeping the buds und e veloped du rin g 2-3 yea rs. Vegetati ve germinati on in S. japon icus exis ts
owi ng to pro life ration of lateral buds. However , less than 3% of the old ge ne rative and senile
plant s come to sprouting of late ral vege tative shoots instead of inflorescences.

Ab solu te number of popul at ion stud ied was near 1000 plants . Age spec trum o f
population reflects the relativ e ratio of age groups (%) : 12: 22 : 7: 3: 9: 5: 32 : 6: 4 . At the end
of summer population age spectru m has two c1ear ma xirna: on the protocorms an d adult
generati ve plant s. However , the protoconn number varies seaso nally much more than anothe r
age classes. Age struc ture of inve stiga ted populati on of S. japo nicus is rather similar to so me
terrestrial o rchids, whi ch are cha rac te rised by pred ominati on of generative reproducti on
(Tatarenko , 1996).

Spatial structure of epiphytic o rchid populations strongly depends on the ho st tre e
architecture. Dimensions of S. japonicus were concentrated on the nine lower branches of 1-3
levels on the Pinus tree: more than 60 % - on the first level; near 20% - on the second, 15% on
the third. Few separated plants and small groups were situated on the branches of 4-th level .
Consequent decrease of orchid number frorn the bottom to the top of tree was related on more
dry and hot conditions in the upper part of Pinus. Orchid location was obviously depended on
the direction of branch growth. The largest dimensions of S. japonicus grew on the North and
South-West oriented branches. Southem branches have only a few orchids because of too dry
conditions.

Area of orchid roots spreading upon the surface of branches is many times more than the
area occupied by hanging shoots . "Root substrate" was very favourable for germination of
orchid seeds because of active mycorrhizal fungi come from the roots and pro mote the seeds
developrnent. The most of protocorms were settled upon and between the orchids roots. In
terrestrial orchid populations seeds also preferably germinated close to the roots of mother
plant (Nikitina, Denisova, 1980 ; Tatarenko, 1991 ; Batalov, 1998), where mycorrhizal fungi
seems to be physiologically more compatible to interact with protocorms.

St able population life of S. japonicu s in habitat stud ied was guaranteed by direct
intcractions of orchid with mycorrhizal fun gi , uni cellular green algae, 3 species of epiph ytic
lichcns and 3 species of green mo sses. An al ysi s of functi on al relations between all these
org.misms would be useful in man y way s.
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