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MESSAGE 
 
 

Welcome to the first issue of Cycads, the Newsletter of 

the Cycad Specialist Group! I am excited to introduce our 

new venue for communicating important new findings and 

conservation updates on this fascinating group of living 

treasures.  

 

And, it is a wonderful issue to begin with, with a great 

diversity of papers on subjects that range from workshop 

reports, to updates on long term conservation efforts, 

previews of research, and improvements in taxonomy and 

nomenclature.  

 

At its foundation, our Specialist Group derives its strength 

from its members, who bring their considerable expertise 

and experience to bear to help conserve these wonderful 

plants. I am pleased to report that our recent effort to 

broaden and expand the CSG has brought forward many 

accomplished scientists from around the world, as well as 

students working on cycad projects. I am especially proud 

lcčqebč@PD$pčbccloqčqlčfk`irabčqebpbčbkqerpf^pqf`)čb^oiv-

career dynamos in our group ¬ our long-term work 

absolutely depends on this next generation. Our newsletter 

thus also features these new members, of all levels of 

experience, who are helping to understand and conserve 

cycads around the world through their work.    
Patrick Griffith at the IUCN World Conservation Congress 2016, Hawaii 

 

You do not have to look far to see how our broadened membership moves us forward ¬ this newsletter itself is the result of the 

vision, enthusiasm, and skill of one such expert, JS Khuraijam, who joined the CSG in August 2015. He saw our need for enhanced 

communication, both within our group and with the broader public, and today you are reading the results of his tireless efforts to 

produce this new publication. The next time we are all together, JS will deserve a round of applause!  

 

At the recent IUCN World Conservation Congress, the crucial role of our Specialist Groups was made very clear and very prominent. 

Bringing science-based, accurate information to inform conservation action is the way forward. I was pleased to see some of our 

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. I look forward to reading your contributions in many more such issues over the 

years! 

                                                 

 

Sincerely,   

 

Patrick Griffith 
Co-Chair, IUCN/SSC Cycad Specialist Group 

Executive Director, Montgomery Botanical Center, Florida 

ᾓpatrick@montgomerybotanical.org 
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Dennis Stevenson with a female Zamia lindleyi in the Fortuna Dam area in Panama                                                                                             Photo: Greg Holzman 
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FEATURE ARTICLE
 

Nong Nooch Cycad Horticulture Workshop   

(19 -24 September, 2016 ): A Report  
Anders Lindstrom 

 

 
Cycad horticulture is often neglected despite 

huge money spent on acquiring plants and 

whole collections, more often than not 

cycads have a particular place in most 

botanical gardens or private gardens but their 

special requirements are often not of major 

concern. Nong Nooch Botanical garden has 

been growing cycads for almost 30 years 

now and has developed some insight on 

what each species requires and more 

importantly how to reproduce and propagate 

these often critically endangered plants. The 

workshop started in Bangkok and we 

travelled towards the West to see Nong 

Nooch Cycad nursery. This nursery have just 

been created and stocked with artificially 

propagated seedlings that have been 

produced at the main garden over the years. 

The area includes a large shade house for 

those species that do not tolerate full sun. 

The participants toured the nursery and 

looked at soil conditions and growing 

conditions. 

 
Author with the participants 

 

The next day we visited a population of 

Cycas siamensis in habitat and went on to 

visit two other cycad nurseries nearby. The 

third day was spent touring Nong Nooch 

Botanical Garden near Pattaya. Every night 

we had 2 speakers from different countries or 

climatic areas that talked about their 

experiences, trial and errors as well success 

in cultivating cycads.  

 

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 expertise was freely shared and 

discussed. The afternoon was spent 

conducting a brainstorm session with a 

moderator that guided the participants 

through 6 horticulture questions. Notes were 

taken and the whole session was recorded in 

order to provide more information about 

cycad horticulture. Prior to the Workshop, I 

was approached by William Tang, he has 

written an excellent but in some ways 

outdated cycad horticulture manual years 

ago. He volunteered to make the write up for 

an updated version if participants and 

speakers were willing to share their 

experiences. He made a questionnaire with 

an accompanied table to be filled.  

 

 

6 



 

CYCADS I Volume I I Issue 1 I December 2016 

 
 

 
 

We have so far got a very positive response to the questions and they will all be sent to Tang 

for reviewing. By request a small Editorial team was created consisting of Tang, Michael 

Calonje, Chip Jones and the author to edit the results and provide it to a wider audience. 

 

 

 

Anders Lindstrom 

ᾓajlindstrom71@gmail.com 

Nong Nooch Botanical Garden, Thailand
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Cycas siamensis in habitat at Kanchanaburi Province. Population visited during Cycad Horticulture Workshop field trip.                            Photo: Michael Calonje 
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FEATURE ARTICLE
 

Cycad Nomenclature Notes:   
Regarding Specimens and Epitypes   

Michael Calonje 
 

 
 

The rules currently governing the naming of 

plants are published in the International Code 

of Nomenclature for Algae, Fungi and Plants 

(ICN, McNeill et al., 2012) and revised at 

successive International Botanical Congress-

es. The ICN stipulates that newly published 

names of species or infraspecific taxa are 

only valid if the nomenclatural type is 

indicated at the time of publication (Art. 

40.1). The nomenclatural type for the name of 

a species or infraspecific taxon is a botanical 

specimen %obcboobačqlč^pč]qvmbčpmb`fjbk$&čloč

illustration (Art. 8.1) that is permanently 

attached to a plant name, thus serving as a 

reference point from which to interpret the 

k^jb$pč `loob`qč ^mmif`^qflk+č >pč qvmbč

designation was not required prior to 1958 

(Art. 40.1), many older plant names have their 

types designated later by other authors 

seeking to clarify the application of these 

names. For names (of new taxa) published 

since 2007, the type must be a specimen (Art. 

40.4).  

 

Despite the fact that cycad researchers 

routinely collect and work with herbarium 

specimens, I have encountered many 

different opinions as to what exactly 

constitutes a specimen.  Fortunately, the ICN 

provides a specific definition of the term as 

well as guidance for the use of specimens for 

the purposes of typification.  

Rkabopq^kafkdč qebč F@K$pč `lk`bmqč lcč ^č

specimen is of particular importance to 

workers involved in taxonomic and 

nomenclatural research, as misunderstanding 

this term may have important consequences 

affecting the application and even the 

validity of published plant names.  

 

In this short article I attempt to shed some 

ifdeqčqebčF@K$pč`lk`bmqčlcčte^qč^č]pmb`fjbk$č

is as well as provide some notes regarding 

the correct designation of epitypes. 

 

What is a specimen? 

The ICN provides the following articles 

relevant to our understanding of specimens 

for the purposes of typification:  

¦8.1. The type (holotype, lectotype, or 

neotype) of a name of a species or 

infraspecific taxon is either a single 

specimen conserved in one herbarium or 

other collection or institution, or an 

illustration. 

 

8.2. For the purpose of typification a 

specimen is a gathering, or part of a 

gathering, of a single species or infraspecific 

taxon made at one time, disregarding 

admixtures. It may consist of a single 

organism, parts of one or several organisms, 

or of multiple small organisms. A specimen is 

usually mounted on a single herbarium sheet 

or in an equivalent preparation, such as a 

box, packet, jar, or microscope slide. 

 

8.3. A specimen may be mounted as more 

than one preparation, as long as the parts are 

clearly labelled as being part of that same 

specimen. Multiple preparations from a 

single gathering that are not clearly labelled 

as being part of a single specimen are 

duplicates, irrespective of whether the 

souo`bčt^pčlkbčlod^kfpjčločjlobčqe^kčlkb+´ 

 

From the above it is clear that despite a 

popular misconception, a single specimen 

does not have to comprise of parts collected 

from a single individual plant, but can instead 

include diverse parts collected from multiple 

individuals within a gathering. Some 

researchers prefer to assign individual 

collection numbers to each individual plant 

sampled within a population, whereas others 

prefer to assign a single number to the entire 

population. Either approach is valid and just a 

matter of preference for the individual 

collector. Perhaps the most important thing 

to keep in mind is that a specimen must be 

collected from a single gathering (such as a 

wild population) of a taxon at a single time.  
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Figure 1. Holotype of Zamia tolimensis, Esquivel et al. 3601 (TOL), consisting of material collected from one individual plant, mounted on three cross-labelled 

herbarium sheets. 

 

Another common misconception is the 

assumption that each herbarium sheet is a 

single specimen. As exemplified in Art. 8.3, a 

specimen does not necessarily have to be 

mounted on a single herbarium sheet 

(preparation) but can be comprised of 

numerous preparations such as multiple 

herbarium sheets (Fig. 1), boxes, and jars. A 

fact that is often overlooked by collectors is 

that for the purposes of typification, the 

number of specimens in a particular collection 

is defined by the way the collected material is 

later mounted and labeled at the herbarium 

repository. Collections consisting of multiple 

preparations must be cross-labeled if they are 

to be considered a single specimen, so it is 

critical for the collector to communicate with 

herbarium staff regarding the number of 

specimens included in each collection so that 

they can be mounted and cross-labeled 

appropriately. The cross-labelling of type 

specimens consisting of multiple preparations 

can be made at any time prior to type 

designation at the request of the typifying 

author(s) (Sennikov & Calonje 2016), and the 

number of preparations included in the 

specimen should be stated in the protologue 

(Rec. 8A.4) or other typifying publication.  

 

Designation of epitypes 

Qebč]Qlhvlč@lab$člcč?lq^kf`^ičkljbk`i^qrobč

(Greuter et al., 1994) introduced the concept 

of epitypes, which are specimens or 

illustrations that can be designated to support 

a type that is ambiguous and difficult to 

interpret. Epitypes can indeed be very useful 

in clarifying the application of ambiguous 

types, and their usage has recently been 

adopted by cycad taxonomists (e.g. Lindstrom, 

2009; Singh et al., 2015; Vovides et al., 2016).  

 

The ICN provides the following definition of 

an epitype:  

 

¦6+5+ An epitype is a specimen or illustration 

selected to serve as an interpretative type 

when the holotype, lectotype, or previously 

designated neotype, or all original material 

associated with a validly published name, is 

demonstrably ambiguous and cannot be 

critically identified for purposes of the precise 

application of the name to a taxon. 

Designation of an epitype is not effected 

unless the holotype, lectotype, or neotype 

qe^qčqebčbmfqvmbčprmmloqpčfpčbumif`fqivč`fqba+´ 

 

Two key points to remember from the above 

ICN article are that 1) an epitype is a single 

specimen, so duplicate collections deposited 

at other herbaria should not be included in 

the epitype designation and 2) a single type 

supported by the epitype must be explicitly 

cited, so if the name is supported by multiple 

types (syntypes), a lectotype must be 

designated from one the syntypes before an 

epitype can be designated to support it.  
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11901 Old Cutler Road, Miami, FL 33156, USA
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FEATURE ARTICLE
 

Visiting the equatorial cycads of Uganda  
A collaborative and knowledge sharing with Ugandan researchers  

Phakamani Xaba & De Wet Bösenberg 
 

 
During April 2016 we visited Uganda for two 

weeks, where we were able to visit 

populations of both Encephalartos 

equatorialis (CR) in the vicinity of Jinja and E. 

whitelockii (CR) in the vicinity of Kamwenge 

near to the Rwenzori Mountains. Uganda has 

another two species further to the north viz. 

E.septentrionalis (NT) and E. macrostrobilus 

(EN). 

 

Our journey started in Kampala where we 

met Mr. Dennis Kamoga and Mr. Simon 

Luwemba of the Joint Ethnobotanical 

Research Advocacy (JERA), Uganda. An 

international collaboration between JERA, 

KEW Royal Botanic Garden (Prof. Hugh 

Pritchard ¬ project leader - Kew, RBG), South 

African National Botanical Institute (SANBI) 

and Nong Nooch Tropical Botanical Garden, 

Thailand, was established in 2014. The aim of 

the collaboration was to facilitate knowledge 

sharing and skills transfer on the biology and 

ecology of Ugandan cycads and general 

threats so as to advise on practical 

conservation of these plants. Professor John 

Donaldson oversees the general project, 

whilst Mr Phakamani Xaba is the project 

coordinator/technical advisor and Mr De Wet 

Bösenberg is the technical advisor from the 

South African side.  

 

 
Figure 1. A field of cassava (Manihot esculenta) 

with Lanatana camara on the fringes partially 

hiding a group of E. equatorialis in habitat. 

The first part of our journey was to visit E. 

equatorialis to the west of Jinja. Once 

permission 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 invasives (e.g. Lantana 

camara) were two visible threats to the 

survival of this species.  

 

This visit was an ideal opportunity to do some 

preliminary temperature measurements of 

male and female cones to establish whether 

they exhibit similar heating patterns found in 

other Encephalartos spp. Loggers were 

inserted in both male and female cones. At 

the same time headspace samples were 

taken on both male and female cones to 

determine which the main chemical odours 

are that are produced during pollen shed and 

female receptivity. Other populations visited 

showed signs of recent fires, a tool used to 

promote the quality of pastures for grazing. 

This would be detrimental to the 

establishment of seedlings.  
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There are ~80 plants remaining, with a 1:3 

male dominated ratio, with no evidence of 

recruitment. A thorough search in a few areas 

revealed the complete absence of seedlings or 

juveniles. The possible collapse of the 

pollinator system in E. equatorialis was 

confirmed by a hunt for any possible pollinator 

beetles on fresh and older cones that turned 

up no evidence of pollinator presence. Cone 

thermogenesis was detected in male cones in 

the early evening which is a similar diurnal 

pattern detected in cycads from Southern 

Africa.  

 

Further work is needed during a whole coning 

season to make any conclusions but the initial 

results paint a bleak picture for E. equatorialis.  

 

After an overnight stop in Kampala, we made 

our way to the east going via Fort Portal to the 

Kamwenge area. This was to be our base for 

the next few days while visiting the beautiful 

Mpanga river gorge, habitat of E. whitelockii.  

 

 
Figure 3. Head space sampling on male cone of E.. equatorialis. 

 

Figure 2. De Wet training Ugandan scientists, 

Dennis and Simon as well as Isaac (local farmer) 

on temperature logger programming. 

 

A similar protocol was followed here in 

collecting both temperature data and doing 

headspace sampling. We found E. whitelockii 

in a far better state of conservation than E. 

equatorialis. Population data shows that there 

is recruitment with the presence of seedlings 

and juveniles in all areas visited. The relative 

abundance of adult plants with the majority of 

them coning bodes well for this species. 

Dissection of fresh and older male cones led 

to at least two beetle species being collected.  

 

The first species found was an Antliarhis spp., 

a likely seed predator and later unidentified 

potential pollinators were collected. Similar to 

the habitat of E. equatorialis, this area is also 

affected by alien invasives, agriculture, 

regular burns and development. Most of the 

plants are fortunately found on very steep 

slopes in areas where agriculture would be 

almost impossible. 

 

These two equatorial cycads are unfortunately 

also prone to consistent poaching activities. 

 

Figure 4. Dennis explaining the importance of 

cycads during a community meeting. 

Conservation interventions that are currently 

being applied include: collection of more data 

to further understand reproduction; marking of 

plants using covert microdots; artificial hand 

pollination (in the case of E. equatorialis) to 

facilitate viable seed set and training on 

propagation of seedlings for replanting in the 

wild and sales to the general public.  More 

importantly, public awareness in local schools 

and inclusive community and stakeholder 

participation in decision making is necessary. 

 

 
Figure 5. Remarkable success in seedling 

propagation. 

The current collaboration and assistance with 

the conservation efforts of the Ugandan NGO 

is a positive step in ensuring the survival of 

these species. 
 

Figure 6. At the end of a successful day in the field 

with Phakamani Xaba (4th from left) and Simon 

Luwemba (extreme right). 
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RESEARCH & CONSERVATION NEWS

 

News from the Entomology & Sustainable Nur series Subgroups  
Willie Tang 

 
 

The Cycas debaoensis conservation project 

in China began in 1999 as a sustainable 

nursery project managed by Liu Nian of 

Zhongkai University, Anders Lindström of 

Nong Nooch Tropical Garden and myself 

(see Tang et al. 2004).  As local villagers and 

government authorities became more 

involved and committed to this project it 

evolved over the years.  In 2011 the Forestry 

Dept. of Guangxi Province declared the land 

where this population of cycad is situated as 

a reserve, funding two foresters to help 

manage it (Tang 2012).  In response the 

conservation effort by project managers has 

evolved as well. As an initiative of the 

Entomology Subgroup to support this new 

reserve, the insect pollinators of Cycas 

debaoensis have been studied and, 

employing both morphological and molecular 

techniques, four probable pollinating beetles 

have been identified (Xu et al. 2015, figure 

1).  Two of these beetles are new species, 

whose names, Cycadophila debaonica and 

C. fupingensis, honor the locality and people 

of the region.  The tabulation of biodiversity 

and the discovery of new species helps to 

justify the existence of reserves and 

facilitate their management. 

 
Figure 1.  Adult and larva of Cycadophila fupingensis, one of the probable pollinators of Cycas 

debaoensis. 

  

Future work by the Entomology Subgroup 

include expeditions to the site to tabulate 

the hemipteran and molluscan fauna of the 

reserve. 

 

In the Americas the Entomology Subgroup is 

involved with identifying and describing 

cycad pollinators.  With the field assistance 

of many members of the Cycad Specialist 

Dolrm)č @e^oibpč T+č L$?ofbk)č lkbč lcč qebč

tloia$pč ib^afkdč tbbsfič pmb`f^ifpqp)č ^kač Fč

published a review of the New World cycad 

tbbsfipč %L$?ofbkč #č Q^kdč /-.2&+č č Fkč

recognition of their invaluable support, 9 of 

the 25 species recognized in this review are 

named after members and former members 

of the Cycad Specialist Group and one 

species is named for the Montgomery 

Botanical Center.  It is hoped that the 

description of pollinators will facilitate 

studies of cycad pollination by students and 

future workers. 

Another initiative of the Entomology 

Subgroup over the years, has been 

controlling the spread of the destructive 

cycad aulacaspis scale (CAS), an effort that 

has been largely championed by Jody 

Haynes.  Recently a review of biocontrol 

efforts of CAS was published (Tang & Cave 

2016) and will be posted on the Cycad 

Specialist Group website. 
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Complete dominance of Z.amia erosa on the understory, Vega State Forest, northern Puerto Rico. 

 

Reassessment of the Conservation status of Zamia  in Puerto Rico  
Julio C. Lazcano Lara 

 
 
Zamia is one of the four cycad genera 

present in the New World, and is also the 

only cycad genus widely distributed in the 

West Indies. In Puerto Rico there are three 

species: Zamia erosa, Z. portoricensis, the 

only endemic, and Z. pumila. Recent 

molecular studies support the existence of 

the three taxa.  

 

Zamia species, as many other species, have 

been severely affected by habitat 

destruction. The landscape of southern 

Puerto Rico reflects the negative effects of 

many years of extensive habitat 

transformation to establish pastures, 

quarries, crop fields, roads, urbanizations, 

and landfills. In addition to habitat 

destruction, in the 1960s all species of 

Zamia were subjected to an eradication 

campaign promoted by the Department of 

Agriculture in response to an increase in 

cases of cattle poisoning after the ingestion 

of cycad leaves. The most recent 

conservation assessment of the Puerto Rican 

zamias, accessible at The IUCN Red List of 

Threatened Species, was submitted by 

Dennis W. Stevenson in 2010, and proposed 

that the endemic Z. portoricensis is 

Endangered (EN), while Z. erosa is 

Vulnerable (VU), and Z. pumila is Near 

Threatened (NT). In all cases, the 

assessment process was mainly based on 

rough estimates of population size and 

population decline. Thus far, there is no 

official recognition of the threatened status 

of Zamia in Puerto Rico; none of its species 

are included in the USFWS (2015) regional 

list of endangered and threatened species, 

and consequently none are protected under 

the Endangered Species Act. 

 

 
Figure 1. Female cone of Z. portoricensis with ripe 

seeds, an extremely rare event at Guánica State 

Forest, southern Puerto Rico. 

 

From 2009 to 2015 I conducted field studies 

to produce the first conservation assessment 

of the genus in Puerto Rico that is based on 

quantitative information on plant density, 

population structure, and habitat range. I 

located the populations using herbarium 

records accessed online, available literature, 

data from interviews with persons with field 

experience on the island, and Google Earth 

to identify suitable but unexplored habitats. 

For each species I estimated the extent of 

occurrence, the area of occupancy, and the 

number of mature individuals using polygons 

in Google Earth, and randomly set 25 ³ 20 m 

plots in which I recorded vegetative and 

reproductive data of every individual. I 

carried out the Red List assessment 

following the instructions established in the 

IUCN Red List Categories and Criteria 

Version 3.1, second edition.  

New IUCN Red List categories are proposed 

for the three species assessed. Zamia erosa 

should be considered Least Concern (LC), Z. 

portoricensis should be considered 

Vulnerable (VU), and Z. pumila should be 

considered Critically Endangered (CR) in 

Puerto Rico. Habitat destruction and a past 

eradication campaign are the major factors 

that drove Z. portoricensis and Z. pumila to a 

threatened status since extant populations, 

at undisturbed sites, are healthy, well-

structured, and self-sustainable.  

 

Currently, baseline information that can be 

used to monitor the conservation status of 

the group is available. Additionally, six 

critical actions that should be taken to 

provide this extraordinary group of plants 

with an opportunity for long-term 

persistence have been recommended. 

 

 
Julio Lazcano Lara  

ᾓjlazcano1@yahoo.com  

Departamento de Biología Universidad de 

Puerto Rico, Río Piedras San Juan, Puerto Rico
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Zamia manicata - natural population 

 

                                                         An  international  program  of long -term   

                                                   ecological  research  for Cycad  conservation                                                                                                                                                                   

                                                                                                                                                       Cristina Lopez-Gallego 

One of the main goals of our CSG is to 

promote Cycad conservation. Biodiversity 

conservation should be based on the best 

available knowledge about species and 

ecosystems, because only with an adequate 

understanding of their functioning we can 

make good decisions to implement strategies 

with real impact. For Cycad species, research 

to understand the natural dynamics of 

populations and their response to threats is 

fundamental for management and 

conservation. This means studying how 

populations grow in their natural habitats and 

react to environmental changes, and how 

threats like habitat destruction and 

degradation or over-exploitation affect them. 

For example, if we have enough information 

on habitat requirements for recruitment and 

we understand the survival and fecundity 

trends of a species, we can predict (with 

some level of certainty) how many seeds can 

be extracted without harming a population, or 

we can determine actions to protect and 

restore threatened populations to ensure their 

long-term persistence. 

 

Within the last two decades many ecological 

studies about the population biology of 

Cycads have been published. We have a good 

amount of information on population 

abundance and recruitment patterns, as well 

as studies on ecological interactions like 

pollination, herbivory and symbiosis with 

microorganisms. These studies represent only 

a small diversity of the Cycads, but provide 

important knowledge and suggest some 

guidelines for conservation. We have learned 

for example that many Cycad populations can 

vary greatly in their fecundity from year to 

year, and that survival of well-established 

adults is crucial for population persistence. 

Furthermore, interacting species of pollinators 

and the soil microbiota are fundamental to 

ensure healthy populations. Nevertheless, the 

population biology of Cycads is complex and 

diverse, therefore general guidelines might 

not be universal. Population dynamics can 

differ greatly in time (for example between 'El 

Niño' years and wetter years) or in space (for 

example across soil types) between species 

and even across populations of the same 

species, therefore monitoring multiple 

populations for long periods of time is 

necessary to create models for describing and 

predicting the ecology of a species. 

In addition to understanding the natural 

dynamics of populations, we need to 

generate information about how threats like 

habitat changes and exploitation affect 

Cycads, but these type of studies are scarcer. 

A recent study with Cycas circinalis in India 

used population models to explore the effects 

of traditional seed, leaf and pith harvesting in 

several populations. This study suggested 

than the current rates of harvesting are 

damaging to most populations, and 

highlighted the need for recommendations on 

how to achieve sustainable levels of 

harvesting (Krishnamurthy et al. 2013). In the 

other hand, studies with Ceratozamia matudai 

in Mexico suggested that populations in 

degraded habitats have lower growth rates 

than populations in their natural habitats, and 

these populations differ in leaf production, 

plant size and seedling mortality, among 

others (Perez-Farrera et al. 2006, Perez-

Farrera et al. 2000). We need more studies 

like these, so that solid knowledge can help 

us design and implement conservation 

strategies in the face of multitude of threats 

for Cycads. 
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Implementing population biology research for 

Cycads is not a simple task, as many of these 

studies are labor intensive (but not 

necessarily expensive), especially in species 

with long and complex life cycles (for an 

introduction on how to implement these 

studies, see Lopez-Gallego 2007). Fortunately, 

we have several Cycad researchers with 

ample experience in this type of research in 

countries like South Africa, Mexico and 

Colombia, and most of them are members of 

our CSG. I believe that we can coordinate 

efforts to try to acquire resources 

(economical, technical, etc.) and to exchange 

experiences to improve our research, so that 

we can continue studying the ecology of 

Cycad populations. We need to create a 

forum for discussing and defining a short list 

of relevant research topics (to understand 

population responses to natural habitat 

variation and to threats), and also potential 

species and sites to establish long-term 

monitoring projects for Cycads. Perhaps we 

can discuss about such a proposal using the 

CSG communication opportunities we have 

currently available (like this newsletter and 

our webpage), and eventually set up a large 

international program of long-term ecological 

research for Cycad conservation. For updates 

on this proposal and potential contributions to 

it, please keep checking our CSG webpage. 
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Zamia encephalartoides - measuring individuals in the field 
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Dioon edule used in municipal landscaping in Xalapa 

 

Cycad propagation by rural nurseries in Mexico as an alternative 

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

 

The trafficking of decapitated leaf-crowns of 

Dioon edule inspired a demographic study of 

a population of the cycad, that in turn, 

resulted in the establishment of a rural 

nursery in Monte Oscuro, Veracruz, Mexico, 

since 1990. It has been under the supervision 

of staff at Francisco Javier Botanic Garden, 

with the principal objective of addressing 

illegal trafficking and habitat destruction. 

This model and objective was taken up by 

similar nurseries in Chiapas. The nurseries 

work through dependency on a healthy 

habitat with good recruitment, seed 

harvesting, cultivation, financial benefit 

through plant sales, and in return, 

conservation of the habitat with 

reintroduction of plants. Plant sales have 

been limited. Nevertheless, along with the 

sale of other managed forest products, have 

given the cycad producers and other villagers 

enough incentive to conserve 80 hectares of 

cycad habitat at Monte Oscuro, and to 

discourage illegal collecting. The Chiapas 

nurseries are in two biosphere reserves, 

where four additional cycad species and two 

endangered Chamaedorea palms are being 

propagated. A further biosphere reserve in 

Puebla hosts a similar nursery for the 

critically endangered D. caputoi. Here, the 

producers are paid through the Reserve 

authority for cultivation and reintroduction of 

the cycad. All species were studied at the 

population level prior to and during nursery 

establishment. Cultivation knowledge has 

been passed on to the farmers, as well as 

limited help in marketing. Seedling 

reintroduction experiments have been carried 

out, but further demographic studies of D. 

edule and Ceratozamia mirandae have given 

reason to re-think reintroduction strategies. 

The marketing problem is still an issue. It has 

been approached by the involvement of 

conservation authorities in Chiapas to assist 

the producers with permit paperwork and to 

seek markets, but this is not so for the 

remaining nurseries. This experience is an 

important example of botanic garden 

extension to rural communities in Mexico 

that covers several articles of the Convention 

on Biological Diversity.  

 

 
Nursery grown cycads with official label for sale 

at Clavijero Botanic Garden shop 

 

Though these nurseries have not been a total 

success, they have not at all totally failed. 

Monte Oscuro is still operating albeit with 

one person over 25 years on. The main 

problems are marketing issues, transport and 

paperwork that most rural producers cannot 

deal with efficiently. There is a need for a 

horticultural marketing specialist assessor, 

and help with transport and paperwork 

logistics. In short, an intermediary linking the 

nurseries to markets and aiding with 

bureaucracy.  

 
TOTAL PLANT SALES OVER A PERIOD OF 

APROX. 25 YEARS 

SPECIES $ US 

Dioon edule 10,075 

Dioon merolae    1,000 

Ceratozamia matudae       800 

Ceratozamia mirandae       820 

Zamia soconuscensis       820 

TOTAL 13,515 
 

Source: Vovides, A.P. et al. 2010.  Kew Bulletin. 
65: 603-611  
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Cycas armstrongii                                                                                                                                                                                 Photo by Nathalie Nagalingum 

 

Towards a comprehensive phylogeny and classification of  Cycas  
Nathalie S. Nagalingum 

 

With 114 species, Cycas is the most diverse 

and widespread of all the cycad genera, 

occurring in Asia, Australia, Madagascar, and 

the southwestern Pacific Ocean islands 

(Calonje et al., 2013-2016). It is the first 

diverging genus in the cycads, and is the sole 

member in the family Cycadaceae 

(Nagalingum et al., 2011; Salas-Leiva et al., 

2013; Stevenson 1992). The genus is strongly 

and consistently resolved as monophyletic, 

and is characterised by a prominent midvein 

in the leaflets, and the arrangement of the 

megasporophylls into a loose crown (Griffith 

et al., 2014; Hill, 1996; 2004; Hill & Osborne, 

2001; Lindström, 2004; Nagalingum et al., 

2011). 

 

Currently, Cycas is segregated into five 

sections (Asiorientales, Wadeanae, Indo-

sinensis, Stangerioides, and Cycas), and there 

are an additional four subsections in section 

Cycas (Hill, 2004; Singh et al., 2015). The 

sections are distinguished principally by seed 

structure as well as by a few mega- and 

microsporophyll characters and a stomatal 

feature. This classification into the six 

sections was based on a phylogeny of 40 

species that was inferred from morphology 

and ITS sequence data (Hill, 2004). At the 

time of publication, Hill (2004) noted that 

¦mi^`bjbkqč lcč ^č krj_boč lcč pmb`fbp¶č fpč

rk`boq^fk´)č^kačqe^qčqebč`i^ppfcf`^qflk was an 

¦fkcloj^ičfkqbofjč^oo^kdbjbkq´+č 

 

A phylogeny for Cycas is vitalÆin 2007 

Forster remarked ¦^čj^gločfjmbafjbkqčqlč^kvč

recovery plan for Australian species of Cycas 

fpčqebči^`hčlcč^čpmb`fbpčmevildbkv´+čQebčjlpqč

sampled phylogeny of Cycas sampled 64 

species, and was presented as part of a 

larger study of cycads (Nagalingum et al., 

2011). There is agreement between this 

phylogeny and the current infrageneric 

classification for section Cycas; however, 

three sections are highly polyphyletic while 

section Wadeanae cannot be tested as its 

two species were not sampled. On evaluating 

some of the leaf anatomical characters for 

the genus Cycas, Griffith et al. (2014) noted 

that many are homoplasious or under 

phylogenetic stasis. Nonetheless, it is 

promising that there were several reliable 

characters that could be used to define clades 

in the Nagalingum et al. phylogeny (Griffith et 

al., 2014). 

 

To assist in the conservation and 

understanding of this iconic but threatened 

genus, a modern phylogeny and classifi-

`^qflkč^občkbbaba+čQebč¦Cycas classification 

dolrm´č^fjpčqlč^aaobppčqebpbčkbbap+ 

 

For this project, new DNA sequence data for 

all species are being generated to infer a new 

phylogeny. In addition, morphological 

characters will be reviewed. The molecular 

phylogeny and morphological data will then 

be used to produce the first comprehensive 

infrageneric classification for the genus. 

 

All members of the cycad community are 

welcome to join the Cycas classification 

group. Currently we have collaborators from 

five countries who have sent leaf tissue for 

DNA extraction. The DNA is being used to 

generate a Next Generation Sequencing 

(NGS) phylogeny. New members are welcome 

to assist in the coding of morphological 
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characters and providing input on the 

circumscription of sections. 

 

For more information and to join the Cycas 

classification group, contact Dr. Nathalie 

Nagalingum: evolutionofplants@gmail.com 
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Cycas micronesica                                                                                                                                                                                      Photo by Nathalie Nagalingum 
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