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Encephalartos lehmannii at Eastern Cape, South Africa.               Photo by Michael Calonje 
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FEATURE ARTICLE
 

 
Seedlings of Encephalartos lebomboensis at the Mlambo village nursery.                      Photo by T. Steyn 

 

 

 

 

 
Introduction and history 

With few exceptions cycad populations occur 

near human inhabitants.  In most of the 

tropics these inhabitants are people living in 

villages who farm for a living.  In the 

foreseeable future human populations in the 

tropics will continue to grow and therefore 

there will be a continuing need from cycad 

conservation workers to have an approach, or 

tool if you will, to work with these local 

peoples.  Why?  Because people living nearby 

cycads can either be a first line of defense 

against poaching or they can be the poachers 

themselves and the attitude they adopt may 

depend on the messages that outsiders bring. 

That outsider may be a plant collector 

wanting to pay a villager to dig up plants or it 

can be a cycad biologist.  Also, the farmer 

may simply want to clear the land for 

agriculture.  How can the field biologist begin 

interacting with villagers living nearby his or 

her cycad study site and what can he or she 

do to shift the opinion of villagers toward 

conservation?  This is a question that all the 

authors of this article have faced as we 

strove to protect a cycad population.  The 

solution we chose was the village-based 

nursery project. 

 

Yes, there are other approaches, such as the 

formation of fenced-in reserves, as the one 

established for a wild population of 

Encephalartos heenani+č č Qe^qč ¦molqb`qba´č

population in a reserve was collected to 

extinction, no doubt with the assistance of 

locals who knew how to navigate the local 

terrain. This example shows that establishing 

reserves is not enough.  Local peoples must 

also be part of the solution or they will be 

part of the problem.  Why did we choose the 

village-based nursery approach instead of 

another kind of arrangement?  First, rural 

peoples are farmers.  When you approach 

them and say you want them to start a 

kropbovčqebvčrkabopq^kačfjjbaf^qbiv7čvlr$obč

asking them to farm a crop.  Second, it is a 

time and labor intensive activity which many 

members of the community will observe and 
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participate in: this allows the message of 

conservation to sink in over many months or 

years to all people in the village.  There is a 

third aspect and a costly one to the manager 

who proposes the project: it requires 

commitment, however, the villager will know 

that the manager is serious and will 

understand that he or she must reciprocate.  

It is difficult to find another conservation 

approach which villagers will grasp 

immediately and which they are able to 

participate in without a great deal of training. 

 

Given the inherent attractiveness of the 

village-based conservation approach it is 

understandable that village-based cycad 

nurseries have been started in many parts of 

the world.  The earliest may be the Modjadji 

nursery for Encephalartos transvenosus in 

South Africa (Fig. 1, Table 1) which has been 

lmbo^qfkdč`lkqfkrlrpivčpfk`bčqebčb^oivč.65-$p+čč

In this project seeds are collected from the 

nearby reserve of some 14,000 wild plants. 

These seeds are germinated, potted, irrigated 

under shade houses and the resultant 

seedlings are sold to visitors to the reserve.  

The objective was to provide a source of 

income and employment to local people while 

simultaneously making seedlings available to 

the general public where there was already a 

high demand for this plant as an ornamental. 

Local peoples are educated to understand 

that the jobs and income from the nursery are 

tied to the continuing existence of the wild 

population.  Over some 35 years, while under 

the supervision of several managers 

appointed by the local conservation 

authorities, this nursery is conservatively 

estimated to have produced over 200,000 

seedlings while the natural population 

remained intact.  A similar record of 

achievement occurred at the Mananga village 

nursery project for E. lebomboensis, also in 

South Africa, where 185,000 seedlings were 

produced from 1997-2009 (Fig. 2, Table 1). 

 

 
Figure 1. A worker at the Modjadji nursery in 2018, 

with seedlings of Encephalartos transvenosus. 
Photo by W. Tang 

 

The village nursery concept has also been 

applied in Mexico beginning in 1991 by 

Andrew Vovides for the Monte Oscuro 

nursery for Dioon edule in the state of 

Veracruz (Fig. 3).  As in the South African 

nurseries the villagers were educated to 

understand the importance of preserving the 

wild population as a source of seeds.  The 

concept was attractive enough that other 

conservation workers set up similar nurseries 

in other parts of Mexico for other species of 

cycads and some villagers were inspired to 

start village cycad nurseries on their own 

initiative (Pérez-Farrera, 2008, see Table 1).  

The history of these efforts in Mexico have 

been documented (Vovides et al.,2002, 2010, 

2016) and show that after 10 years or less 

many of these nurseries closed and those that 

survived longer struggled from the lack of 

revenue for the farmers (Fig. 4). The lack of 

revenue starts after initial startup funds (eg. 

from short-term grants) have been used up, 

and these nurseries must then come to grips 

with the problem of developing a market 

where they can sell their product.  In Mexico 

managers of the cycad nursery projects have 

arranged occasional sales to commercial 

landscapers or through a botanic garden gift 

shop, but this has not been adequate.  At this 

point the manager for a nursery faces a 

dilemma: how to market cycad seedlings 

without encouraging the growth of domestic 

collectors and therefore poaching pressure.  

For South African cycad nurseries this is not a 

big issue because public demand and 

poaching pressures are already high and 

selling seedlings would likely reduce demand 

for wild-collected plants rather than increase 

it.  

 

 
Figure 2. Wild seed harvest for the Encephalartos lebomboensis village nursery project at Mlambo. Photo by T. Steyn
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Table 1. Global list of village-based nursery projects for cycads, arranged alphabetically by country and within each country by province/state and start date within each country. 
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Figure 3. Farmed Dioon edule plants in the village nursery at Monte Oscuro, Mexico; due to lack of sales the farmer plans to plow these cycad under so that 

another crop can be grown. Photo by A. Vovides. 

 

 

In a place like Mexico there is currently little 

domestic demand for cycads, so where plants 

should be marketed to produce sufficient 

revenue on a consistent basis, while 

preventing increase in poaching?  The answer 

may be to seek an overseas market where 

there is already interest for these plants, such 

as California or Florida, where these plants 

can be grown outdoors.  Access to overseas 

markets is hampered by the remoteness of 

many of these villages and the transport 

problems they face over unpaved, rutted or 

mountainous roads.  But more importantly, 

experience in Mexico has shown that village 

farmers do not have the expertise to navigate 

the red tape necessary to obtain 

phytosanitary certificates and permits that 

are required to send a shipment of cycad 

plants overseas.  Much of this red tape 

originates with endangered species 

legislation, such as CITES (Convention on the 

International Trade in Endangered Species).  

CITES was created to control the international 

trade in endangered species and to its credit 

has greatly reduced the export of large wild-

collected cycads over international borders 

(Donaldson, 2003).  It has, however, created a 

bureaucracy of officials and regulations that 

negatively impact the potential of the village-

nursery to succeed.  For example, in Mexico 

officials of various regulatory agencies such 

as SEMARNAT require the farmers to provide 

a management plan for operating a nursery 

with requirements that are excessive and 

complicated to deal with.  Officials often fail 

to understand the purpose of village nursery 

projects and actively block sales.  Clearly 

conservation officials are trained to delay and 

hinder on the premise that all cycads are wild 

collected and often do not understand that 

conservation can be achieved by encouraging 

nurseries and facilitating sales. As a result 

some village nurseries have failed or been 

abandoned. 

 

Other cycad nursery projects have been 

started in Costa Rica and China (Fig. 4) and 

more recently in India and Uganda based on 

inspiration from these South African and 

Mexican examples (Table 1).  In China the 

senior author has experienced similar barriers 

to marketing cycads, not only internationally, 

but also domestically within the country, and 

no plants or seeds have been officially 

marketed from that project (Tang, 2011). 

 

Assessment 

It is important to view village-based cycad 

nurseries in a large picture.  It is one tool 

among several options for conducting cycad 

conservation.  At Modjadji, for instance, this 

concept is coupled with a reserve and they 

function together.  In the Cycas debaoensis 

project in China, a cycad nursery was coupled 

with an education project and the 

construction of a school (Tang, 2008a, 2008b, 

2011, 2012; Tang et al., 2018).  Nursery 

projects have two distinct phases that require 

very different skills.  The first phase is about 

procuring funding and setting up 

infrastructure including land, shade houses 

and irrigation and collecting seeds from the 

wild population.  The second phase is about 

marketing the plants, keeping villagers 

interested and dealing with village politics.  

Resentments often arise when some villagers 

feel they have not been treated fairly and this 

may lead participants to drop out.   
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People skills are important in a manager, but 

in perspective village politics is no more 

complex or exotic than those we face in a 

factory or office job or which we may 

encounter at home in our own families. While 

a nursery project may wind down and end, 

the conservation message that it delivered 

may remain imbedded in the culture of the 

community for many years, perhaps 

generations.  For children it may be the only 

message they are taught about the plant.  

Experience shows that attention and respect 

from outside institutions and authorities, 

brought in through the nursery project, in 

themselves have a tremendous positive 

impact on conservation.  In the Cycas 

debaoensis project in China, for example, 

reports in newspapers and TV or visits from 

an authority figure were interpreted by 

villagers that poaching and other 

inappropriate behavior will not go unnoticed.  

In the broadest perspective, when a nursery 

project ends, it does not mean that the 

commitment and effort invested failed.  The 

project must be judged on whether the 

decline in the cycad population slowed down 

or stopped and how effectively it contributed 

to conservation education. Visits to wild 

cycad populations adjoining nursery projects, 

years after they have become inactive, 

indicate that cycad populations remain 

essentially intact, without the levels of 

destruction prior to the establishment of the 

nursery project.   

 

The subject of long term funding must be 

addressed for every conservation project.  

Conservation is an ongoing issue and never 

ends as long as people live nearby a 

threatened cycad population.  Unfortunately 

funding for conservation is almost always 

structured as short term grants (see IUCN 

SOS for examples).  If the subject of long term 

funding or self-sustaining arrangements are 

kbdib`qbač qebkč qebč ¦Klč jlobč buqfk`qflkp´č

objective for cycads (Gregory & Lopez 

Gallego, 2018) remains just a dream. In its 

broadest sense conservation is also a 

business and village-based nurseries are 

businesses run by villagers who need to be 

paid.  The ideals of conservation may 

motivate the mind and spirit for a short time, 

but they will ultimately fail when they cannot 

fill the belly. 

 

Recommendations 

Professional businessmen have a role to play 

in village nurseries either as brokers who 

assists the villager in marketing the seedlings 

they grow and negotiating complex 

regulations they may encounter. When 

conservation activities are viewed as 

businesses, then appropriate business models  

can be applied to increase their chances of 

success.  For example, Rainforest Alliance 

has developed a certification program for 

organic produce and sustainable agriculture.  

In such programs representatives from the 

certifying organization visit nurseries or 

farming operations and if they meet stringent 

requirements they are certified by the

 

 
Figure 4. The Cycas debaoensis nursery in Fuping China; cycad specialist group member Michael Calonje greets nursery worker on a winter day in 2011.  
Photo by W. Tang 
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organization as being organic, 

environmentally friendly or beneficial to the 

health of the communities where they 

operate.  Such certified produce can 

command higher prices and attract purchases 

from a significant segment of the population 

that believe in socially and environmentally 

friendly farming practices.  Starbucks Coffee 

and Whole Foods are examples where this 

type of marketing has succeeded.  One of the 

best examples of cooperation between village 

nursery, government agencies and 

businessmen that can serve as a model was 

the project for Encephalartos lebomboensis at 

Mlambo (Fig. 2, Table 1), where the 

Mpumalanga Parks Board partnered with 

Braaks Environmental Products to market 

seedlings produced in the Mlambo nursery at 

garden centers throughout South Africa.  

CITES certificates were issued for the 

seedlings and seedlings were even shipped 

overseas.  As in the case for the E. 

transvenosus nursery, tens of thousands of 

seedlings were distributed to the public over 

a period of 10 years, while the wild 

population remained intact. 

 

The reformulation of the village nursery 

concept is not complete unless we address its 

function within larger overall goals of cycad 

conservation (see Donaldson, 2018).  The 

plants produced in village nurseries can be 

used for other purposes besides education 

and alleviating demand from collectors.  For 

example, in the village project for 

Encephalartos whitelockii (Table 1) over 6000 

seedlings have been used for reintroduction 

back into habitat.  Unlike seedlings produced 

in botanic gardens or commercial nurseries, 

seedlings produced in local villages have a 

much lower chance of being hybrids and 

therefore have a lower potential for 

introducing genetic contamination to the 

population.  Also, seedlings in village 

nurseries are exposed to native soil and 

climate and therefore experience selection for 

traits similar to those in nearby wild plants 

rather than the artificial selection of traits 

likely to occur in plants domesticated in 

botanic gardens. Reintroduced seedlings from 

botanic gardens and commercial nurseries 

also run the risks of introducing insect pests, 

diseases and weeds that can harm the wild 

population that they intend to bolster.  Finally, 

for these same reasons village nurseries are 

an ideal source of plants if an assurance 

colony of a cycad species needs to be 

established elsewhere within the country or 

overseas. 
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FEATURE ARTICLE
 

Piet Vorster & Wynand van Eeden 
 

CYCAD 2018: the participants.                        Photo by Piet Vorster 
 

 

CYCAD 2018, the 11th International 

Conference on Cycad Biology, hosted by the 

Cycad Society of South Africa, took place 

from 20 to 23 August at the Ingwenyama 

Lodge outside White River.  This venue was 

chosen because it is in a rural part of South 

Africa, with cycad habitat close by, with a 

splendid collection of cycads at the Lowveld 

Botanical Garden at Nelspruit, being close to 

the essence of the African Bush at the Kruger 

National Park, and the absence of the 

disrupting attractions of a city or town. 

 

The Conference hosted about 100 

participants, from Australia, Brazil, China, 

Colombia, France, Indonesia, Hungary, Japan, 

Mexico, Netherlands, New Zealand, Panama, 

Portugal, Scotland, U.S.A. including Hawaii, 

Uganda, Zimbabwe and South Africa. 

 

To start the conference, a day trip was 

undertaken on Sunday, 19 August, to show 

participants two Encephalartos species, E. 

middelburgensis and E. lanatus, in habitat. An 

unexpected surprise was the game seen 

whilst driving to the cycads. Red hartebeest, 

ostriches and a giraffe caused great 

excitement! Seeing a majestic specimen of E. 

middelburgensis was a highlight but as with 

all plant people, they soon dispersed and 

peoplecould be seen far and wide 

photographing various other plants in genera 

like Haemanthus, Gladiolus, Euphorbia and 

Aloe. The population of E. lanatus we visited 

was spectacular. Many plants had new 

flushes of leaves and cones emerging. Lots of 

fertile seed and seedlings were present in 

this population. 

Some 36 papers were presented over three 

and a half days, and it is noteworthy that no 

less than 20 of these were read in the 

symposium on Conservation.  Particularly 

interesting was the application of DNA in a 

range of disciplines, including conservation, 

taxonomy, evolutionary relationships, 

endophytic organisms, and pollinating 

insects.  Arguably the most startling paper 

was read by BoglarkaErdei on the first fossil 

seedling cycad. Student participants delivered 

really good papers and it is encouraging to 

see these young scientists rising up and doing 

excellent work. 

 

 
Figure 1. Michael Calonje with a beautiful clump of 

E. middelburgensis. This specimen has 5 stems of 

various sizes and produces pollen cones.  
Photo by Wynand van Eeden 



 
Figure 2. Encephalartos lanatus in typical grassland habitat. Note that the cycads occur in the rocky part of the ridge, sheltered from fires started by lightning in 

the rainy season after the long very dry winter. Photo by Wynand van Eeden 

 

 
Figure 3. Isabel Velásquez de la Cruz (left) and 

Karina Gutierrez-Garcia surrounded by E. lanatus. 
Photo by Wynand van Eeden. 

 

To keep with tradition, Wednesday, 22 

August, was spent visiting the Lowveld 

Botanical Garden. The delegates saw the 

collection of cycads in the garden, which 

included mostly Encephalartos species but 

also a few Macrozamia from Australia. 

Members of the Cycad Specialist Group had 

the opportunity to visit the gene bank 

maintained by the garden. This collection 

comprises many threatened species which 

are almost extinct in habitat. M 

 

any delegates made use of the opportunity to 

visit Kruger National Park. They departed long 

before sunrise and returned late afternoon 

after a very successful if exhausting day. 

Bsbov_lavčobmloqbačpbbfkdčqebč¦?fdčCfsb´č^kač

one couple even saw a pangolin, a rare 

occurrence indeed. 

 

The Cycad Specialist Group had its general 

meeting on Thursday evening, 23 August, 

where Tim Gregory explained his vision of   

 

 

¦KlčJlobčBuqfk`qflkp´)č^čmi^kčqlče^sbč^iič

species represented in ex-situ collections at 

Botanical Gardens all over the World. Plans 

are also afoot to start reserves where 

threatened species could be protected and 

monitored for the future. Some of these plans 

promoted and managed by Cristina Lopez-

Gallego in Colombia, are already proving to 

work. 

 

The morning of Friday, 24 August, was spent 

enjoying a private collection where the 

original specimen of Encephalartos relictus 

could be seen. 

 

Three prizes were awarded at this conference 

to presenting participants. The first was a 

¦VlrkdčP`fbkqfpq´č^t^oačtef`ečtbkqčqlčJosé 

Said Gutiérrez Ortega for his work on the 

genetics of Dioon. The second award was 

given to Vanessa Handley. Vanessa is an  

 

 

 
Figure 5. Alberto Taylor with Piet Vorster and 

Cristina Lopez-Gallego. 

Figure 4. Alberto Taylor receiving his painting from Patrick and Cristina. 

 



 
Figure 6. Albeto Taylor with his South African pinup! 
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Figure 7. José Said Gutiérrez Ortegareceiving his 

award, a US$1000 grant, from Patrick and Cristina. 
 

 

Figure 8. Vanessa Handley receiving her is award, 

a signed copy of Cycads of Africa by Douglas 

Goode, from Patrick and Cristina.  

 

established researcher and delivered an 

excellent paper on the conservation work done 

 

 

at UC Botanical Garden, Berkeley. Alberto 

Q^viločob`bfsbačqebč¦Ifcbqfjbč@lkqof_rqflkčqlč

@v`^ač P`fbk`b´č ^t^oa+č Alrdi^pč Dllabč

specially made a painting of E. dolomiticus 

for this award. Patrick Griffith and Cristina 

Lopez-Gallego presented the prizes to the 

winners. 
 

A special word of thanks must go to The 

Cycad Society, Montgomery Botanical Center 

and the Colombian Cycad Society for 

donating funds to support student 

participation. 
 

The international cycad community is a 

tightly knit group of scientists, researchers,  

 

 

 

botanists, horticulturists and enthusiasts. 

Many have been friends for a long time.  
 

Judging by the number and intensity of 

discussions after sessions, many good 

projects were thought of for the next three 

years. 
 

See you all in Cuba in 2021! 
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Encephalartos longifolius in South Africa.               Photo by Michael Calonje 


