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Welcome to the first issue of Cycads, the News

the Cycad Specialist Group! | am excited to intro
new venue for communicating important new findi
conservation updates on this fascinating dromg
treasures.

And, it is a wonderful issue to begin with, with 3
diversity of papers on subjects that range from
reports, to updates on long term conservation
previews of research, and improvements in taxo
nomenclature

At its foundation, our Specialist Group derives its
from its members, who bring their considerable €
and experience to bear to help conserve these
plants. | am pleased to report that our recent €
broaden and expanel @G has brought forward
accomplished scientists from around the world, as
students working on cycad projects. | am especiafy
l cEgeb¢ @QPD$pc bccl oqgc¢ gl
career dynamos in our greupur londerm work
ab®lutely depends on this next generation. Our ne
thus also features these new members, of all le
experience, who are helping to understand and
cycads around the world through their work.

-~

Parick Griffith at the CN World ConsgoveCongre216 Hawaii

You do not have to look far to see how our broadened membership movdisisisdarsletter itself is the result of the
vision, enthusiasm, and skill of one such expert, JS Khuraijam, who joined the CSG inaugusin2@etsiorlenhanced
communication, both within our group and with the broader public, and today you are reading the resulis tof his tir
produce this new publication. The next time we are all together, JS will deserve aebund of applau

At the recent IUCN World Conservation Congress, the crucial role of our Specialist Groups was made vegntlear an
Bringing scierbased, accurate information to inform conservation action is thd.viayafopleased to see sufnoar
members there, and left with even greater enthusiasm and energy to carry our work forward.

Again, please let me welcome you to our first issue. | look forward tcosaidingigos in many more such issues over tt
years!

: 1, __ -\\‘:
Sincerely, =, Y, NS
Patrick Griffith ..--'{ N
CoChair, IUCN/SSC Cycad Specialist Group KON .(‘;j,_) (Il 111/ '/,
Executive Directbtontgomery Botanical Celterida “*((( [l [ 2, j. ( ‘ \ \ \ “’
i patrick@montgomerybotanical.org ( v ( \\

Cycad Svecialist Grouy
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Dennis Stevenson (right) receiving the award from Michael Calonje | Photo: Alan Meerow

Dr. Dennis Wm. Stevenson awarded
the Cycad D'or at Cycad 2015

The Cycad d'Or, or “Golden Cycad” was awarded to  Dennis obtained his Ph.D. in 1975 from the Uni-
Dr. Dennis Wm. Stevenson at Cycad 2015 (10th versity of California, Davis and is currently
International Conference on Cycad Biology, Cullman Curator & Vice President for Botanical
Medellin, Colombia) for his contributions to cycad Research at The New York Botanical Garden. He
science, his longtime support for international con- s editor of The Botanical Review, Cladistics and
ferences on cycad biology and his commitment to  associate editor of Blumea. His primary areas of
training students in cycad research. expertise include Cycads, Monocots, and

The specially designed plaque included the sil- Genomics. His major research interests in the
houette of a leaf of Zamia stevensonii, one of two  past few years have focused upon the evolution
species named in his honor. Dennis is the only and classification of the Cycadales (cycads) and
person to have attended all 10 international confer-  their placement in seed plant phylogeny. Dennis
ences on cycad biology, beginning with the 1stcon-  has published 28 different cycad species names,
ference held in France in 1987. including 20 names within the genus Zamia, the

most for any author.

Zamia stevensonii Photo: Michael Calonje

mcades, Dennis W. Stevenson has been the catalyst for numerous studies of cycad morphol-
ogy, anatomy and systematics, as well as the organizing force behind the tri-annual international
meetings on cycad biology, and the IUCN/SSC Cycad Specialist Group. He has mentored numerous young
botanists, many of whom are now leaders in the field.Dennis, in his 8th decade, still approaches the
world of plants with the enthusiasm and wonder of someone a quarter his age. It is only fitting that he

¥ be the recipient of the first Cycad D’Or award.
Dioon stevensonii Photo: Michael Calonje .— Alan Meerow
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Dennis Stevenson with a feFmitea /indlépthe Fortuna Dam area in Panama Photo: Greg Holzman
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FEATURE ARTICLE

Anders Lindstrom

Cycad horticulture is often neglected de
huge money spent on acquiring plantsi
whole collections, more often than Fr
cycads e a particular place in sio
botanical gardens or private gardens but"'
special requirements are often not of i
concern. Nong Nooch Botanical garder £'%
been growing cycads for almost 30 yg& =
now and has developed some insighi® ,
what each species requires and
importatly how to reproduce and propagm;mor witthe part|c|pants
these often critically endangered plants. The

workshop started

Nong Noochcd Hotiuire rsho
(19 -24 September, 2016 ): A Report

The fourth day was spent looking at the
Cycad collection and doing hands on work
with repotting, hand pollination, both wet
and dry as well as sucker removals.
Suggestions and improvement of equipment
and expertisewas freely shared and
discussed.The afernoon was spent
conducting a bmgtiorm sessionwith a
nmoderator that guided the participants
through 6 horticulture questidoigs were
taken and the whole session was recorded in
order to provide more information about

in Bangkok and W next day we visited a populatiorcyehd horticulture. Prior to thekshop, |

travelled towards the West to see NaDgras siamensishabitat and went on tavas approached William Tang, he has
Nooch Cycad nursery. This nurgejysha visit two other cycad nurseries nearby.\llifteen an exdeht but in some ways
been created and stocked with artificigdlyd day was spent touring Nong Noogtdated cycad horticultusnual year

propagated eélings that

hia been Botanical Garden near Pattaya. Every agghtHe volunteered to make the write up for

produced at the main garden over the ygarsad 2 speakers fromrdiffecountries oran updated version if participants and

The area includes a large shade houselifoatic areas thamlked about their speakers were willing

to share their

those species that do not tolerate full siuperiences, trial and errors as well sucesgeriences. He made a questionnaire with

The participants toured the nursery ianeliltivating cycads.
looked at soil conditions and growing
conditions.

an accompanied table to be filled.

6 CYCADS/olumelllssue 1December 2016
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We have so far got a very positive respbesgugstions and they will all be sent to Tang Anders Lindstrom
for reviewing. By request a small Editorial team was created consisting of Tang, Michael R ajlindstrom71@gmail.com
Calonje, Chip Jones and the author to edit the results and provide it to a wider audience}.\Iong N SeE el Gafdwiland

This workshop was a unique occasion for
growers from various countries, cultivating
Cycads under very diverse climates, to share
their experiences and discuss them. With such a
tremendous amount of plants and the represen-
tation of most species, Nong Nooch Botanical
Garden was an excellent place to set it up.

The workshop allowed botanical garden employees,
professional horticulturists, and enthusiasts from a
broad geographic range to share their experiences in
cultivating and propagating cycads. Nong Nooch’s
comprehensive ex-situ conservation cycad collection
and massive cycad horticultural production facilities
i were a great inspiration for all attendees of this well-

organized, highly informative workshop.
Simon Lavaud, France  ?
Participant of the Workshop 2

Simon (left) wi- Cycas tansachana

Cycad aficionados worldwide converged for a
horticulture workshop hosted by Nong Nooch
Tropical Botanical Garden. Everyone left
amazed, improved, and a little jealous because
the collection is truly more amazing than words
can describe.

Michael Calonie, Cycad Biologist

Chip Jones
Jones Landscaping, Florida

Chip Jones (left) with Kampon Tansacha

CYCADS/olumelllssue 1December 2016 7
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Cycas siamerisifhabitat at Kanchanaburi Province. Population visitexhd iHimgicZyture Workshoptfipld Photo: Michael Calonje
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FEATURE ARTICL

Cycad Nomenclature Notes:
Regarding Specimens and Epitypes

Miclael Calonj

(4%

The rules currently governing the namingelbfas guidance for the use of specimensrigwism, parts of one or several organisms,
plants are published in the International @walpurposes of typification. or of multiple small organisms. A specimen /s
of Nomenclature for Algae, Fungi and PRkta b o p g~ ka f kd ¢ q e b Cuska@kduymed onl alsingle merbaridmcskiee:
(ICN, McNeill et al.,, 2012) and revisedpatimen is of particular importanceotoin an equivalent preparation, such as a
successive International Botanical Gongnesgers involved in taxonomic abdy, packet, jar, or microscope slide.
es. The ICN stgtes that newly publishedomenclatural research, as misunderstanding
names of species or infraspecific taxatliseterm may have important conseque8c@d4 specimen may be mounted as more
only valid if the nomenclatural typeaffecting the application aewkn the thar one preparation, as long as the parts are
indicated at the time of publication (Aelidity of published plant names. clearly labelled as being part of that same
40.1). The nomenclatural type for the name of specimen. Multiple preparations from a
a species or infraspecific taxon is a botahictlis short article | attempt to shed sawwgle gathering that are not clearly labelled
specimefbobcboobacdql " "pEfdeggingeélpinb @K$ b & $ R&Sbeimyquat oflat e spécinkmn and
illustration (Art. 8.1) that is permaneiglys well as provide some notes regardupicates, irrespective of whether the
attached to a plant name, thus serving te @orrect designation of epitypes. sow " bct "pcl kbcl od kfp
reference point from which to interpret the
k*jb$pcé "Il oob  qc¢ ~ Whatiéaspegimén® + ¢ >p ¢ g Fnorb the above it is clear that despite a
designation was not required prior to 1BB& ICN providelse tfollowing articlespopular misconception, a single specimen
(Art. 4@), many older plant names have tred@vant to our understanding of specinders not have to comprise of parts collected
types designated later by other autHorghe purposes of typification: from a single individual plant, but can instead
seeking to clarify the application of thg8e.7The type (holotype, lectotype, imlude diverse parts collected fudtiplen
names. For nan{e$ new taxgjublished neotype) of a name of a speciesindividuals within a gathering. Some
since 2007, the type must be a specimenifiespecific taxon is either a singésearchers prefer to assign individual
40.4). specimen conserved in one herbariummolction numbers to each individual plant
otlter collection or institution, or &ampled within a population, whereas others
Despite the fact that cycad researchivstration prefer to assign a single number to the entire
routinely collect and work with herbarium population. Either approach isawalidist a
specimens, | have encountered mM@&&@For the purpose of typification neatter of preference for the individual
different opinions as to what exactlyecimen is a gathering, or part ofoldector. Perhaps the most important thing
constitutes a specimen. Fortunately, thegigifering, of a single species or infraspéoifeep in mind is that a specimen must be
provides a specific definition of the termtaa®n made at one time, disregaraiolected from a single gathering (such as a
admixtures. It may consist of a singikd population) of a taxon at a single time.

CYCADSY/olumelllssue 1December 2016 9



Figure .1Holotype &famia tolimenstssquivel et al. 3601 (TOL), consisting of material collected from one individual plant, moutdbdllea three c
herbarium sheets.

Another common misconception is attapted by cycad taxonomists (e.g. Lindsinoistrom, A.2009. Typification of some
assumption that each herbarium sheet2309; Singdt al., 2015; Vovides et al., 2016) species names Mamid.. (Zamiaceae),

single specimen.&&mplified in Art. 8.3, a with an assessment of the status of
specimen does not necessarily have fBhédCN provides the following definition afhigul®. Stevliaxoh8: 265270.

mounted on a single herbarium sheetpitype: McNeill, J., Barrie, F.R., Buck, W.R.,
(preparation) but can be comprised of Demoulin, V., GezutW., Hawksworth,

numerous preparations such as multipledrbepitype is a specimen or illustratio®.L., Herendeen, P.S., Knapp, S., Marhold
herbarium sheets (Fig. 1), boxes, and jaeded¥ed to serve as an interpretative typé., Prado, J., Prud'homme van Reine,
fact that is often overlookgdcollectors iswhen the holotype, lectotype, or previousW.F., Smith, G.F., Wiersema, JH. &
that for the purposes of typification, designated neotype,abiroriginal material Turland, N.J. (eds.) 20h#ernational
number of specimens in a particular collextswrciated with a validly published name, (Gode of Nomenclature for algae, fungi,
is defined by the way the collected materi@rionstrably ambiguous and cannot @nd plants (Melbourne Code) adopted by
later mounted and labeled at the herbariitivally identified for purposes of the precigbe Eighteenth [International Botanical
repository. Collections consisting of muliigdécation of the name to a taxonCongress Melbourne, Australia, July
preparatits must be crdabeled if they areDesignation of an epitype is not effected011 Regnum  Vegetabile  154.
to be considered a single specimen, sa/it/éss the holotypectdgype, or neotype Kobnigstein: Koeltz Scientific Books.
critical for the collector to communicate gvith” g ¢ g e b ¢ b mf g v mb ¢ p SennikdvpAg&LTdlohje, dMb 2016/ Pfoposajs/ |
herbarium staff regarding the number of on distinguishing  between later
specimens included in each collection sdwwakey points to remember from the abottlemonyms and isonyms, with further
they can be mounted and -ledosked ICN article are that 1) an epitype is a singi®tes on type designatidrexoits:
appopriately. The crtaselling of typespecimen, so duplicate collections deposit&94896.
specimens consisting of multiple preparattoother herbaria should not be includ&ingh, R., Radha Rhéraijam, J.S. 2015. A
can be made at any time prior to theeepitye designation and 2) a single typaew species, a new combination and a
designation at the request of the typifyupported by the epitype must be explicithew subsection of Cycas from Odisha,
author(s) (Sennikov & Calonje 2016), anietheso if the name is supported by multipleorthern Eastern Ghats of lAdian J.
number of preparations included in typhes (syntypes), a lectotype must be€onserv. Bié(l). 4.
spe@men should be stated in the protolatrsggnated from one the syntypes befowowades, A.P., StevepnBoW., PérEarrera,
(Rec. 8A.4) or other typifying publicationepitype can be designated to support it. M.A., Lgez, S. &Avendafo, 2016.

What is Ceratozamia  mexicana
Designation of epitypes Refegnces (Zamiaceae)Botanical Scienc®¥(2):
Qeb¢] Ql hvl ¢ @ ab$c |Ceetter,l .2 Bdrrie,N F.K.,k Bujddt,k H.N429420.0 b ¢
(Greuter et al., 1994) introduced the conceplhaloner, W.G,, Demoulin, V.,

of epitypes, which are specimens oHawksworth, D.L., Jrgensen, P.M., Miclkeel Calonje
illustrationthatcan be dsignated to support Nicolson, D.H., Silva, P.C., Trehane, P., &f‘] michaelc@montgomerybotanical.org
a type thats ambiguous and difficult to McNeill, J. (eds.) 1994. International Montgomery Botanical Center,

interpret. Epitypes can indeed be very useflbde of Botanical Nomenclature (Tok¥®01 OId Cutler Rbkdmi, FL 33156, USA
in clarifying the application of ambiguou€ode). Regnum VegetbRil&oeltz
types, and their usaggs recently been Scientific Bogksonigstein.
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FEATURE ARTICL

‘. L--
Visiting the equatorlal cycads of Uganda

A collaborative and knowledge sharing with Ugandan researchers
Phakamani Xaba & DeB&is¢nberg

=

A

During April 2016 we visited Uganda fomthitlst Mr Phakamani Xaba is the projJéa first part of our journey was tcEvisit

weeks,
populations  of
equatoriallCR) in the vicinity of JinjacandSouth African side.
whitelockfCR) in the vicinity of Kamwenge

near to the Rwenzori Mountaiasdddnas
another two species further to the north
E.septentrionalldT) andE. macrostrobilu:
(EN).

Our journey started in Kampala wherg
met Mr. Dennis Kamoga and Mr. Si

Luwemba of the Joint Ethnobotangs
Research Advocacy (JERA), Uganda%: :
international collaboration between JEZ== S5
KEW Royal Botanic Garden (Prof. £
Pritchareh project leadeiKew, RBG), Soultf
African National Botanical Institute (SAS
and Nong Nooch Tropical Botanical Ga
Thailand, was established in 2014. The &
the collaboration was to facilitate know!e¥
sharing and skills transfer on the biolog
ecology of Ugandan cycads and geg
threats so as to advise on practifa
conservation of these plants. Professor\x],|

Donaldson oversees the general prq%qﬁg argup of. equatoriaishabitat.

CYCADS/olumelllssue 1December 2016

%ﬁre 1A fleld of cassava (Mamhot escule
anatana camara on the fringes part

where we were able to visiibrdinator/technical advisor and Mr De &getforialido the west of Jinja. Once
both EncephalartosBésenberg is the technical advisor fronpemaission from a local forestry company was

acquired and sitting out a thunderstorm, we
set of with local guides to a population of
profusely coning plants. It was evident from
the approach to the population that
agriculture and alien invasivesL@wana
camaia were two visible threats to the
survival of this species.

This visit was an ideal opportunity to do some
preliminary teperature measurements of
male and female cones to establish whether
they exhibit similar heating patterns found in
other Encephalartospp. Loggers were
inserted in both male and female cones. At
the same time headspace samples were
taken on both male darhale cones to
determine which the main chemical odours
are that are produced during pollen shed anc
female receptivity. Other populations visited
showed signs of recent fires, a tool used to

would be detental to the
bllshment of seedlings.

#ﬁ)mote the quality of pastures for grazing.

11



There are ~80 plants remaining, with [
male dominated ratio, with no evidengs
recruitment. A thorough search in a few |§
revealed the complete absence of seedl§
juveniles. The possible collapkethe
pollinator system if. equatorialisvas
confirmed by a hunt for any possible polf

up no evidence of pollinator presence.®
thermogenesis was detected in male col
the early evening whicla isimilar diurna
pattern detected in cycads from So
Africa.

Further work is needed during a whole
season to make any conclusions but theg

After an overnight stop in Kampala, we
our way to the east going via Fort Portal
Kamwenge area. This was to be our ba

is a positive step in ensuring the survival of
these species.

/ > 4
y )

-~

Figure 2De Wet training Ugandan scientists, - — :
; - igured4. Dennis explaining the importance
Dennis and Simon as well as Isaac (local farmer, . . .
: cycads during a community meeting.
on temperature logger programming.

Caonservation interventions that are cu
?e'm applied include: collection oflatarg-igure 6. At the end of a successful day in the field
. ! " 8lptﬁ?ther understand reproduction; markiigi dfhakamani Xabafr@ left) and Simon
headspace sampling. We fBuntte/ekii 1, ysing covert microdots; artificial HaMgmba (extreme right).

in a far better state of conservationtth llination (in the caseEofequétoria)//k)

equatoriali$opulation data shows that there.. .. \iable seed set and trainind?efowledgements

is recruitment with the presence of see Sigation of seedlings for replanting i igeWork is related to the activities of a
and juveniles in all areas visited. The r nd sales tbet general public. Mofefrdfunded Darwin Initiative project on
abundance of adult plants with the majofiiy f-hyy public awareness in local schdjig | @b~ af kdé Rd"kark¢

them coning badevell for this speciesan? énclusive community and stakeholfiet @ f S b op f gv € i003pwith " k ¢

A similar protocol was followed her
collecting both temperature data and

Dissection of fresh and ol_der mgle con%sdg pation in decision making is neces nda, RSA, Thailand, _China, the Philippine
to at least two beetle species being collecte and the UK (Royal Botanic Gakikaam).

L gl e )
7 g

The first species found wadratiarhispp.,
a likely seed predator and later unide
potential pollinators were collectediarSioni®
the habitat &. equatorig/this area is als
affected by alien invasives, agricull =
regular burns and development. Most c{é'
plants are fortunately found on very ¢ =
slopes in areas where agriculture wou' =

almost impossible. o o
Figure 5.Remarkable success

These twequatorial cycads are unfortun#tr agation.
) J fe current collaboration and assisigmce

E1ED [T [0 S FEErig aCtiVitit?\Sé conservation efforts of the Ugandan NGO

All photographsebythe authors.

Phakamani Xaba
n P.Xaba@sanbi.org.za
De Wet Bésenberg
il D.Bosenberg@sanbi.org.za
South African National Biodiversity Institute
(SANBI)
in seedling
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RESEARCH & CONSERVATION NE\

News from the Entomology & Sustainable Nur series Subgroups
Willie Tan

The Cycas debaoersamservation project
in China began in 1999 as a sustain:
nursery project managed by Liu Nian
Zhongkai University, Anders Lindstron
Nong Nooch Tropical Garden and my
(see Tang et al. 20@&)local villagers and
government authorities became m
involved and committed to this projec
evolved over the years. In 2011 the For
Dept. of Guangxi Province declared the
where this population of cycad is situatet
a reserve, fundilgyo foresters to help
manage it (Tang 2012). In response
conservation effort by project managers
evolved as well. As an initiative of t
Entomology Subgroup to support this
reserve, the insect pollinatorsCfas
debaoensishave been studiednd,

employing both morphological and molec
techniques, four probable pollinating bee i
have been identified (Xu et al. 2015, fig" = =
1). Two of these beetles are new speq |
whose namesiycadophila debaorind :
C. fupingensignor the localand people

of the region. The tabulation of biodive
and thediscovery of new species helps Fyure 1.Adult and larva dycadophila fupingensise of the probable pollinatbr€ycas
justify the existence of reserves andbaoensis

facilitate their management

Future work by the Entomology Subgwsopther initiative of the Entomology cycad aulacaspis scale. Encephalartos

include expeditions to the site to tabul&ebgroup over the vyears, has beenl23: 148.

the hemipteran and molluscan fauna ofabmetrolling the spread of the destructiveng, W., A. Lindstrom and N. Liu (2004)

reserve. cycad aulacaspis scale (CAS), an effort thafycas debaoenrsiaservation project in
has been largely championedJooly China. Pp. -83 in A. Lindstrom (ed.)

In the Americas the Entomology Subgroifayses. Recently a review of biocontroProceedings of CYCAD2002NNociy

involved with identifying and describiefforts of CAS was published (Tang & Cavé&ropical Garden, Bangkok.

cycad patlators. With the field assistanc2016) and will be posted on the Cyead G., W. Tang, P. Skelley, & SLiRich

of many members of the Cycad Speci8lcialist Group website. (2015) Cycadophjlaa new genus

Dol rm)¢ @e”oi bp¢ T+¢ L$?20fbk)¢c I kb¢ | c¢ qEdedptera: Erotylidae:

tl oia$pc¢ i brafkdc¢ t [Referédnées pmb ™~ f ~i f pqgp) ¢ PHamdn&hnae) inhabitinGycas

published a review of the New World cytal ? of bk ) ¢ @+ T+ C " k a & T dabaQenssqaycHdaceaep &t Abias f |

tbbsfipé %L$?20f bk ¢ # Of tlke"New World cycatl &veetils ©f thekZéotaxa 3986 (3)258.

recognition of theiralable support, 9 of  subtribe Acorynina, with description of

the 25 species recognized in this review aréwo new genera and three new

named after members and former membersubgenera (Coleoptera: Belidae: Willie Tang

of the Cycad Specialist Group and oneDxycorininae). Zootaxa 3%/0: 1

species is named for the Montgomédigng, W. (2012) Cycad Society of South

Botanical Center. It is hoped that the Africa joins theCycas debaoensis

N william.tag@aphis.usda.gov
USDA APHIS PPQ South Florida,
P.O. Box 660520,

description of pollinators will lititei project. Encephalartos 167944 i
studies of cycad pollination by students dadg, W. and Cave, (R016) Recent Miami, FL 33266, USA
future workers. advances in the biological control of
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Complete dominancg.afnia erosa the understory, Vega State Forest, northern Puerto Ric

status of Zamia in Puerto Rico

Reassessment of the Conservation
Julio C. Lazcano Lara

Zamiais one of the four cycad geneddficial recognition of the threatened stalu&oogle Earth, and randomly 36t@n

present in the New World, and is also #ieZamian Puerto Rico; none of its speciglsts in which | recorded vegetative and
only cycad genus widely distributed in @hhe included in the USFWS (2015) regi@pabductive data of every individual. |
West Indies. In Puerto Rico there are tisteof endangered and threatened speaiegried out the Red List assessment

speciesZamia eros&. portorensis the
only endemic, and. pumila Recent the Endangered Species Act.
molecular studies support the existence of

the three taxa.

Zamiapecies, as many other species, h
been severely affected by habi
destruction. The landscape of sout
Puerto Rico reflects the negafifects of
many years of extensive habit®
transformation to establish pasture
quarries, crop fields, roads, urbanizatie
and landfills. In addition tabitat [ =&
destruction, in the 1968ll species of g -

Zamiawere subjected to an eradicatidrigure Jremale conedfportoricensigth ripe

and consgiently none are protected undeilowing the instructions established in the

IUCN Red List Categories and Criteria
Version 3.8econd edition.

New IUCN Red List categories are proposec
for the three species asses&®tia erosa
should be considered Least Concesh (LC),
portoricensis should be considered
Vulnerable (VU), afidpumilahould be
considered Critically EndangéZ&] in
Puerto Rico. Habitat destruction and a past
eradication campaign are the major factors
that drove. portoricensisdZ. pumikop a
threatened status since extant populations,
at undisturbed sites, are healthy; well
structured, and sslfstainile.

campaigpromoted by the Department ggeds, an extremely rare event at Guanica State

Agriculture in response to an increasd GESt southem Puerto Rico.

cases of cattle poisoning after the inges
of cycad Ileaves. The most rec
conservation assessment of the Puerto Ri}
zamias, accessible at The IUCN Red Lig
Threatened Speciewas submitted by
Dennis W. Stevenson in 2010, and prop
that the endemicZ. portoricensiss
Endangered (EN), whife erosais
Vulnerable (VU), a#d pumilas Near
Threatened (NT). In all cases,
assessment process was mainly baseci:
rough estiates of population size and
population decline. Thus far, there is

14

}r?fgm 2009 to 2015 | conducted field st
Boduce thesti conservation assessme
the genus in Puerto Rico that is base
guantitative information on plant dens
g@&lation structure, and habitat rang
ocated the populations using herbari
records accessed online, available literature,
data fronmterviews with persons with field
erience on the island, and Google Earth
ooiﬁlentify suitable but unexplored habitats.
or each species | estimated the extent_o

e

qggurrence, the area of occupancy, and 't
number of mature individuals using polygons

Currently, baseline information that can be

uI eeg to monitor the conservation status of

urt“e group is available. Additionally, six

8ritical actions that should be taken to
on. . )

rovide this extraordinary group of plants
V\ti an opportunity for Herg
[a;tnsistence have been recommended.

Julio Lazcano Lara
il jlazcanol@yahoo.com
f Departamento de Biologia Universidad de
PHSrtO Rico, Rio Piedras San Juan, Puerto Ric
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Zamiananicatanaturapopulation

An international

ecological research for Cycad conservation
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program of long -term

Cristindopefallego

Oneof the maingoalsof our CSGis to CycadbavebeerpublishedVehaveagood In additionto understandinghe naural

promote Cycad conservationBiodiversity amount of

conservatioshouldbe basedon the best
available knowledgeabout species and
ecosystembgcausenlywith an adequate
understandingf their functioningve can
makegooddecision® implemergdtrategies
withrealimpactForCycadpecies,esearch
to understandthe natural dynamicsof
populationandtheirresponséo threatsis
fundamental for management and
conservationThis means studying how
populationgrowin theirnaturahabitatsand
reactto environmentalhangesand how
threats like habitat destruction and
degradatioar overexploitatioaffectthem.
Forexamplef we haveenoughinformation
on habitatrequirement®r recruitmenand
we understandhe survivaland feandity
trendsof a specieswe can predict(with
somdevelof certaintyhowmanyseedsan
beextracteavithoutharming populatiorgr
we can determineactionsto protectand
restorghreatenepopulation® ensurgheir
longtermpersistence.

Withinthe lasttwo decademanyecological
studies about the populationbiology of

CYCADS/olumelllssue 1December 2016

abundancandrecruitmerpatternsas well
as studieson ecologicalnteractiondike
pollination,herbivoryand symbiosiswith
microorganisnihesestudiesepreserdnly
a smalldiversityof the Cycadshut provide
importantknowledgeand suggestsome
guidelinefor conservatiodVe havdearned
forexampléhatmanyCycagbopulationsan
varygrealy in their fecundityfromyearto

information on population dynamicsof populations,we need to

generaténformatiombouthowthreatdike
habitat changesand exploitationaffect
Cycaddyutthesetypeof studiesarescarcer.
A recentstudywith Cycagircinalisn India
usedpopulatiomodelso exploreheeffects
of traditionateed|eafandpithharvestinm
severalpopulationsThis study suggested
than the currentrates of harvestingare
damaging to most populations, and

year,and that survivalof wellestablished highlightethe needorrecommendatioms
adultsis crucialfor populatiompersistence.how to achieve sustainablelevels of
Furthermoriateractingpeciesfpollinators harvestingKrishnamurtbyal. 2013)Inthe

andthe soil microbiotare fundamentab

ensurdealthypopulationdleverthelesthe

populatiobiologyf Cycadss complexand

diversethereforegeneralguidelinesnight
not be universalPopulatiomlynamicsan

differgreatlyntime(forexampleetweerel

Nifio'yearsaandwetteryearsprin spacgfor

examplacrosssoil type} betweerspecies
and evenacrosspopulation®f the same
species, therefore monitoring multiple
populationdor long periodsof time is

necessaty createanodel$ordescribingnd

predictintheecologpfaspecies.

othethandstudiesvith Ceratozammaatudar
in Mexico suggestedhat populationsn
degradedhabitatshavelower growthrates
thanpopulatioris theirnaturahabitatsand
thesepopulationsliffer in leaf production,
plant size and seedlingmortality,among
others (PereFarreraet al. 2006, Perez
Farrerat al. 2000) We needmorestudies
like these sothatsolidknowledgeanhelp
us design and implement conservation
strategie thefaceof multitudeof threats
forCycads.
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Implementingppulatiobiologyresearckor

Cycads nota simpldaskasmanyfthese candiscus@boutsucha proposalisingthe

studies are labor intensive (but not CSGcommunicatiompportunitiesve have
necessarilgxpensivegspeciallyn species currenthavailablglike this newsletteand

with long and complexife cycles(foran ourwebpagepndeventuallgetupa large
introductionon how to implementthese internationgirogranoef longtermecological
studiesseelopefalleg@007)Fortunately, researclor Cycaadonservatiofrorupdates
we have severalCycadresearchersvith onthispropodaandpotentiatontributiorte PerefFarera M.A., Vovides A.P., Pablo

ampleexperiencmm this typeof researcin
countrieslike South Africa, Mexico and

it, pleasé&eepcheckingurCSGvebpage.

Colombiandmostof themarememberef References
our CSGI believethat we cancoordinate Krishnamurthy., Mandle,L., Ticktin,T.,

efforts to try to acquire resources
(economicakchnicaktc.)andto exchange
experiences improveurresearctgothat
we can continuestudyingthe ecologyof
CycadpopulationsWe needto createa
forumfor discussingnddefninga shortlist

GanesanR., C. S. SaneeshC.S. &
VargheseA. 2013.Conservatiostatus
and effectsof harveston an endemic
multipurposecycad,Cycasircinalid..,
WesternGhats,India. TropicalEcology
54:30%820.

of relevantresearchtopics(to understand LopefsallegoC.2007 Interesteth contrib.
populationresponsesto natural habitat
variatiorandto threats)andalsopotential
speciesand sites to establishlongterm

monitoringprojectsor CycadsPerhapsve PerefFarera MA., QuintanéscencidPF,

Salvatierrizaba B & Vovides AP,
2000. Populatiordynamicsof Cerato
zamianatudai undel(Zamiacea#) el
Triunfo BiosphereReserve,Chiapas,
Mexico.Journabf the TorreyBotanical
Societk27:29299.

Octavid\gular, P.,Gonzalexstorga).,
de la CuzRodriguez)., Hernandez
JonapAR. & Villalobo#1éndez S.M.
2006. Demographyof the cycad
CeratozamiairandaéZamiaceaahder
disturbe@ndundisturbecbnditions a
biospherereserve of Mexico. Plant
Ecolog)87:97108.

Cristind.opefallego
il clopezgallego@gmail.com

utingto CycactonservatiorGuidelines  BiologynstituteUniversidateAntioquia, AA

for establishing populationmonitoring
programlheCycadllewslette30:3637.

1226MedellinColombia
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Dioon edulesed in municipl Iascping in Xalapa

Cycad propagation by rural nurseries in Mexico as an alternative

conservation strategy: 2 5 years on
A.P. Vovides, M.A. PEaeera & C. Iglesias

The traffickimgf decapitated leabwns of limited help in marketing. Seedlipgperwork that most rural producers cannot
Dioon edufaspired a demographic studyreitroduction experiments have beesh cataal with efficiently. There is a need for a
a population of the cyctdit in turn, out, but further demographic studi®s ohorticultural marketing specialist assessor,
resulted in the establishment of a rwel/eand Ceratozamia miranbaee given and help with transport and paperwork

nursery in Monte Oscuro, Veracruz, Maxason to #hink reintroduction strategielmgisics. In short, an intermediary linking the

since 1990. It has been under the supervisie@marketing problem is still an issue. Ihbeseries to markets and aiding with

of staff afFrancisco Javier Botanic Gardeeen approached by the involvemenbuoéaucracy.

with the principal objective of addressingservation authorities in Chiamssist

illegal trafficking and habitat destructithve producers with permit paperwork a TOTAL PLANT SALES OVER A PER
This model and objective was taken upelk markets, but this is not so for ¥ APROX. 25 YEARS

similar nurseries in Chiapas. The nursegieaining nurseries. This experience is aS.fEC'EC?/ 18(;)%?5
work through dependency on a hedltiportant example of botanic gardenD'.oone uie 2

Dioon merolae 1,000

habitat with good recruitment, seeéxtension to rural communities in Mexiccberamzaml-a matudae 800
harvesting, cultivation, financial ben#fit covers several articles of the Gumvent ~g.-/0-2mia mirandae 820
through p|an'[ Sa|eS, and in retuﬂm, BiOlOgical DiVerSity. zamia soconuscensis 820

conservation of the habitat with ) TOTAL 13,515
reintroduction of plants. Plant sales H& - s z Source: Vovides, A.P. et al. RedBulletin
been limited. Nevertheless, along with 65: 60511

sale of other managed forest qispdhave
given the cycad producers and other vill
enough incentive to conserve 80 hectar
cycad habitat at Monte Oscuro, and&=s
discourage illegal collecting. The Chiz
nurseries are in two biosphere reseg
where four additional cycad spaoietwo <7
endangere@hamaedorg@alms are being M.A. Pérazarrera
propagated. A further biosphere reserv 4 h: i perezfarreram@yahoo.com.mx
Puebla hosts a similar nursery for Mygsery grown cycads with official label for sajgsituto de Ciencias Biologicas Universidao

A.P. Wovides
il andrew.vovides@inecol.mx
Biologia Evolutiva Curador Jardin Botanicc
Fco. J. Clavijero Instituto de Ecologia, A.C
Apdo 6stal 63 Carretera Antigua a Coatepec
351 El Haya Xalapa Veracruz, Mexico, 9107

critically endangeréd caputoHere, the 2t Clavijero Botanic Garden shop de Ciencias y Artes de Chiapas Tuxtla
producers are paid through the Reserve _ Gutierrez, Chiapas, Mexico
authority for cultivation and reintrodagti Though these nurseries have not been a total )

the cycad. All species were studied atSiecess, they hawetat all totally failed. C. lglesias

population level prior to and during nuriiyte Oscuro is still operating albeit wighdin Botgnico Fco. J. Clavijero , Instituto de
establishment. Cultivation knowledge 9@ Pperson over 25 years on. The main £cologia, A.C., Xalapa, Veracruz, Mexicc

been passed on to the farmers, as weRraklems are marketing issues, transport and
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Towards a comprehensive phylogeny and classification of Cycas
Nathalie S. Nagalingum

With 114speciesCycass the most diverseections was based on a phylogeny @hd@cters that could be used to define clades
and widespread of all the cycadragerspecies that was inferred from morphdtothe Nagalingum et al. phyld@aiiith et
occurring in Asia, Australia, MadagascarahdTS sequerdata (Hill, 2004)At the al., 2014)
the southwestern Pacific Ocean isléinds of publication, Hill (2004) noted that
(Calonje et al., 2@21R6) It is the first] mi ~ " bj bkqg¢ | ¢c¢ ~ ¢ kToj adsistin | thec pomservatidm p §nd f
divergingenusn the cycads, and isthe sol&k ~ bo g~ f k= ) ¢ N k ads qre indecstarelibgof this ganit but threagehdd
member in the family Cycadacedef kcl oj ~i €f kgbof j € @eous,Mak ohdu¢rb phglogeny clasdifi
(Nagalingum et al., 2011; ®elaa et al., "Agfl k¢ N o bOyckshabsdidatorr ¢ Q
2013Stevenson 1992he genus is strongly phylogeny fa€ycasis vitafEin 2007 dol r m” ¢~ f j p&éql ¢*aaoby
and consistently resolved as monophyetister remarked ¢ j gl o¢f j mbafj bkq¢qgl ¢ kv
and is characterised by a prominent micheamery plan for Australian spedigga$ For this project, new DNA sequence data for
in the laflets, and the arrangement of the € ge b € i ~~ h ¢ | ¢ ¢ ~ C pahhspeclfedrepainggeneratdd thbnfeva’newt Q
megasporophylls into a loose ¢fnifith sampled phylogeny @fcassampled 64phylogeny. In addition, morphological
et al., 2014; Hill, 1996; 2004; Hill & Oskepeeies, and was presented as part dfiasacters will be reviewed. The molecular
2001; Lindstrdm, 2004; Nagalingum elargler study of cycdliagalingum et alphylogeny and morphological data will then
2011) 2011) There is agreement between Hesused to produce the first comprehensive
phylogeny and the current infragerdriageneric classification for the genus.
Currently,Cycasis segregated into fivelassification for secti@ycgs however,
sections Asiorientet, Wadeanae, /[addhree sections are highly polyphyletic wfiilenembers of thgcad community are
sinensis, StangerioiaesiCycdsand there sectionWadeanaeannotbe tested as itswelcome to join th€ycasclassification
are an additional four subsections in semtmspecies were not sampled. On evalgatngCurrently we have collaborators from
CycagHill, 2004; Singh et al., 200 some of the leaf anatomical characterfiveorcountries who have sent leaf tissue for
sections are distinguished principally byteeegenuycgsGriffith et al. (2014) not&NA extraction. The DNA is being used to
structure as well as by a few mamwgh that many are homoplasious or ugdeerate a Next Generation Sequencing
microsporophyll characters and a stomlayédgenetic stasis. Nonetheless, it(NiSS) phylogeny. New meaneenselcome
feature. This classification into tke psomising that there were reéueliable to assist in the coding of morphological
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characters and providing input on theScienced7524%255. Salad eiva, D.E., Meerow, A.W., Calonje, M.,

circumscription of sections. Hill, K.D. 1996. A taxonomic revision of th@iffith, MP., Francis@tega, J.,
genusCycagCycadaceae) in Australia. Nakamura, K., et al. 2013. Phylogeny of
For more information and to joilCihes Telope&§ 1-64. the cycads based on multiple -somle

classification group, contact Dr. NathdilieK.D. 2004. Character evolution, speciesiclear  genes: congruence of
Nagalinguravolutionofplants@gmail.com  recognition and classification concepts iooncatenated parsimony, likelihood and
the Cycadaceae. In T. Walters & Rspecies tree inference methoum/s of

Refereres Osborne (Eds.Lycad classification: Botanyl1212631278.
CalonjeM., StevenspB.W. & Stanberd.. concepts and recommenddp@i23 Sing, R., Radha, P., & Khuraij@n2015.
The World List of Cycads, online edition 44). Wallingford: CABI. A new species, a new combination and a

[Internet]. 20RB16. [cited 2016 Oct 10G{lill, K.D, & Osborne, R. 2001. @fcads new subsection d@lycadrom Odisha,
Available from: http://www.cycadlist.org Australia. Simon & SchustelEast northern Eastern Ghats of |ddian
Forster, P2007. Recovery plangfiding Roseville, Australia, 116 pp. Journal of Conservation Bieldgrt4.
ered cycads: a model set of obgctivndstrém, A. 2004. Morphological -ch8tagenson,\l. 1992. A formal classification
and actions using the exampleyeds  ters useful in determining speciesof the elant cycadBrittonia44 226
megacarprom Queensland, Australia. boundaries i@ycag§Cycadaceae). In T. 223.
Memoirs of the New York BotanicalNalters & R. Osborne (Ed34ad
Gardergz7 3-31. classification: concepts and recommend
Griffith, M.P., Magellan, T.M., & Tomlinsorgtion{pp. 455). Wallingford: CABI.
P.B. 2014. Variatioke@fet structure in Nagalingum, N.S., Marshall, C.R., Quental, Royal Botanic Garden Sydney, and
Cycas(Cycadales: Cycadaceae): Doe$.B., Rai, H.S., Little, D.P., & Mathews, S. California Academy of Sciences
anatomy oflow phylogeny and 2011. Recent synchronous radiation of a i evolutionofplants@gmail.com
geographymternational Journal of Plant living fossilScienge834 796:799.

Nathalie Nagalingum

Cycas micronesica Photo byathalie Nagatium

CYCADS/olumelllssie 1l December 2016 19
















































