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Editorial 
 

 This issue of Pteridoforum is a written celebration of the 
achievements of the Fern Society that has been in existence for 40 years. 
With the current focus on human and economic survival in the Covid-19 
pandemic, the passion and dedication of Society members is evident in 
this bumper edition. 
 
 In reflecting on the past, members have not only enhanced their 
botanical knowledge, forming lasting friendships and have had 
opportunities to visit places not readily accessible to individuals. Visits to 
private gardens and the hospitality of the hosts has been exceptional. It is 
not unusual for member to be active in other botanical societies, such as 
the Orchid, Palm and Succulent Societies. This brings together a lot of 
plant knowledge and interests. 
 
 An exceptional event to showcase the ferns of Southern Africa, 
was the tour by the British Pteridological Society in 2012. By distributing 
the Fern Society of Southern Africa’s publications around the world, we 
continue with this exercise.  
 
 We are fortunate to have some of our founder members and their 
continuing interest in the society is highly appreciated and indicative of a 
working formula. 
 
 I hope you enjoy this special edition. 
 

    Stan Dawson 
 

 

 

 

Front page (left to right from the top): 

 Peggy de Jager’s Garden, Psilotum nudum 
 Adiantum capillus-veneris 
 Cheilanthes eckloniana, Asplenium cordatum, Pyrrosia schimperiana 
 Dryopteris athamantica, Cyathea dregei (Tree fern forest) 

 

  

Stan Dawson 

Views expressed in this Journal are not necessarily those of the Society or the editor. 

References can be obtained directly from the authors of articles. 
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By  

 

Johan van 

Rensen 

 
Attending an awards event hosted by one of our 
company’s suppliers, I was not only surprised but 
delighted when my name was called as one of the 
10 winners to a week’s tour of Kuala Lumpur. 
  
Our flight left O R Tambo on a Saturday at 14h00. 
It was a 12 hour flight and we landed at Changi 
Airport, Singapore at 01h00.   Our connecting 
flight was at 02h00, giving us chance to wander 

through the gardens in the  concourse.  
The Platycerium, orchids and flowers, too 
numerous to name, kept me taking photos 
and in admiration until the call came for our 
connecting flight for “KL”, as the city is 
colloquially known.  
Landing at 06h00, our tour bus was waiting 
for us to take us to our hotel. I was amazed to 
see one of the growing industries, palm oil, 
with acres of Elaeis guineensis (African oil 
palm) along the road. Due to deforestation, to 
farm the palm for its oil, the natural habitat is 

being devastated and the animals in the wild are being 
pushed out. 
Our hotel, the Melia Hotel, was situated in the heart of KL, 
the avenue lined with Orania sylicola (Ibul palm) and 
solitary palms with a crown of pinnate leaves. Our hotel 
was opposite the Barjaya Times Square, one of the largest 
malls in the capitol city. Kuala Lampur, with a population of 
more or less 1.8 million, is a vibrant, bustling city, it is also a 
city that never sleeps. The 
skyline was dominated by 
the 451 Meter Petronas 
Towers. The temperature is 

in the mid 
30O C all 
year round.  
 
 

Inside Changi Airport 

Licuala grandis 

At the Batic Caves Kuala Lumpur—City view 
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As our tour was pre-planned I had little time to 
go exploring. On our sightseeing tour we visited 
the Museums, the Palace, the Batic Caves and 
learnt the history of KL. I did manage to 
photograph the palms endemic to Malaysia and 
some that are not endemic, Areca catechu, 
Orania sylicola, Licuala grandis, Wodyetia 
bifurcata, Bismarckia nobilis and the beautiful 
Johannesteijsmannia magnifica.    
 
  

 
The Licuala grandis palm is everywhere you look.  

Also growing in abundance is the Hibiscus rosa-sinensis or “Bunga Raya”, which is also 
the Malaysian national flower. 

 
 
 
 
 

 
 
 
 
 
 

 On the Friday, leaving in 
the afternoon, I had the opportunity to visit the Taman Burung 
Bird Park. I was amazed at the variety and colours of the 
tropical birds. It is also a paradise with flowering plants, ferns 
and palms. Asplenium nidus is growing in abundance in pots 
and on trees.  There is also a great variety of other ferns also growing in 

the trees.   
 
One palm in particular, Bismarckia nobilis, stood out from 
the others with its leaves curling in an unusual way.  
 

Licuala grandis   -   At the Civic Centre 

Hibiscus 

rosa-sinensis 

Bismarckia nobilis 

Cyrostachys renda 

Lipstick palm 
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I also visited the Orchid and Hibiscus gardens opposite the Bird Park, all forming part of the 
91.6 hectare Perdana Botanical Gardens. The gardens is home to more than 800 orchids 
and hibiscus. The tropical climate is so amazing that one also finds a number of ferns and 
palms that have started growing, with spores dispersed by the wind and seeds, from the 
bird park. One palm in particular, the Johannesteijsmania magnifica, I could only dream to 
have in my garden. Also growing there was the Cyrtostachys renda (lipstick palm). 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
     It was a pity that my time in KL was so limited, but still it              
was a wonderful experience for a palm and fern enthusiast to 
enjoy the variety of tropical palms and ferns. 

Asplenium nidus—bird’s nest fern 

Johannesteijsmania magnifica 
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The ‘Cool’ Little Fern 

 
 

 

Ferns are grown for their varied foliage and the 
green tropical effect they add to the garden. Only 
a few ferns have been declared weeds in South 
Africa and most are in category 3, on the invasive 
plant list. There is one small fern, classed as a 
category 1b- declared weed, that has been under 
observation for many years and even more 
recently, in the news. It is not planted in gardens 
and can’t be bought at nurseries. It is not eye 
catching in any way, unless it has formed a huge 
colony. This little fern is the exotic Azolla 
filiculoides. It is a small floating fern that can 

completely cover the water surface of freshwater dams and slow flowing 
rivers. 
 
Many countries have harvested Azolla for over a thousand years and use it to 
enrich the soil in rice fields, as green manure. In South Africa Azolla was 
declared a weed because it covered freshwater bodies that were used for 
irrigation or recreation. Government introduced the frond-feeding weevil, 
Stenopelmus rufinasus, as a biological control agent to eradicate the fern. 
The weevil was first released in 1997 and within three years it had reduced 
the Azolla population to the point that any threat was eliminated. 
Unfortunately the weevil also targeted our indigenous Azolla pinnata subsp. 
africana as the host specific trials were slightly off. The good news was that 
Azolla invasions of our freshwater systems was under control with this Azolla 
specific biological agent and Azolla is no longer deemed a threat although it 
is still on the invasive plant list in category 1b.   
 
But is it good news? Azolla is the little fern that has and could just again, 
save the world. Scientists suggest that the earth’s temperature was seriously 
rising about 55 million years ago in the early Tertiary. The earth was moving 
towards a super-greenhouse state because of volcanic activity, with 
increases in atmospheric carbon dioxide and 
methane greenhouse gasses. They believe 
this resulted in increased global temperatures 
with the average Arctic temperature close to 
15

O
C. There was however, an ‘abrupt’ 

decrease in temperatures and the super-
greenhouse world cooled to its present state 
of a bipolar-icehouse, due to a decrease in the 
carbon dioxide levels and reversal of the 
greenhouse effect. This event seems to have 
saved the world. 

By 

Allan Nel 

 

Stenopelmus 

rufinasus 
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fernatican@gmail.com 

Recent explorative drilling in 
the Arctic region supplied 
earth cores that demonstrated 
that  warm water plankton 
disappeared as cooling began, 
while the deposits believed to 
be from the time the CO2 
levels decreased, showed 
eight meters of core composed 
almost completely of Azolla. 
The Arctic ocean was 
landlocked with surface 
freshwater, high temperatures and 24 hours of 
sunlight in summer. Ideal conditions for Azolla, that 
has the unique ability to double its biomass in 2-3 days and absorb 
atmospheric CO2 and nitrogen with the help of a cyano-bacterium inside 
the leaf cavities. Estimates suggest that it is able to absorb 1000kg of 
nitrogen and 6000kg of carbon per acre each year. The carbon dioxide 
levels of over 3500ppm fell to only 280ppm. This Azolla event lasted for 
about a million years but it is probably the reason the historic climate 
change was reversed and the world as we know it survived. 
 
Azolla has been taken on space missions to confirm its use as water 
purifier and oxygen provider for space travel. Since the industrial revolution 
CO2 levels have been steadily rising to above 400ppm. But Azolla could 
save the world again. Developing countries have stated that they cannot 
prioritize climate change while they are facing food and energy shortages. 
But this little fern could combat climate change, as well as provide food, bio
-fertilizer and even bio-fuel. The earth’s history of 55 million years ago 
might just need a little human help if it is to be repeated. What we as 
humans need to do is work with nature and not destroy it.  
 
“The next time you see Azolla growing in a pond or lake, think about how 
this tiny fern may have and can again dramatically alter our world.”         

Photograph from Internet 

For more 

information on 

Azolla visit the 

Azolla foundation 

website : 
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Polypodium reclassified 
 
Ferns were dominant land plants during the Carboniferous era 
and a major source of today’s coal and oil. Present day ferns 
are cosmopolitan but are more concentrated in the humid 
tropics, with a few families  in subtropical and temperate 
regions and a few extending into alpine regions and more arid 
regions. There are about 300 genera containing 12000 
species of fern. Ferns were divided into four major groups, 
Psilotatae, Lycopodiatae (lycophytes or club mosses), 
Equisetatae (horse tails), and Filicatae (ferns). More recently 
scientists have decided that lycophytes (Iseotaceae, 
Lycopodiaceae, and Selaginellaceae), are not so closely 

related to ferns as we thought, but Psilotatae and Equisetatae, along with the 
Ophioglossaceae and Marattiaceae, are relatives of the true ferns. 
 
The classification of ferns has always been very controversial, based on DNA 
studies, a consensus has been emerging on overall relationships. This has shown 
that traditional characteristics, particularly those of venation, sori, and indusia, were 
not failsafe identification aids and sometimes related genera were placed in different 
families. This has now been recognized by some botanists who have reworked the 
classification and named new families and genera. The Polypodiums are no 
exception. Where almost all the fern looking ferns were once classified as 
Polypodium, they were all closely examined and different genera names were 
created to help botanists examine and 
understand smaller groups of plants. 
 
 
The last known Polypodium have been 
split into many genera. Some of these are:  
 

•Neurodium 
•Pleopeltis 
•Goniophlebium 
•Serpocaulon 
•Campyloneurum 
•Microgramma 
•Pecluma 
•Phlebodium 
•Polypodium 
 
The polypods left in Polypodium 
are the Hawaiian species Polypodium 
pellucidum, the North American polypods mainly P. glycyrrhiza and P. 
sibiricum with a whole complex of hybrids with nice names, the Asian, 
African and European Polypodium vulgare, P. cambricum complexes and 
hybrids. 
 
Before the DNA studies, it was quite easy to recognize a Polypodium 
because it did not fit into any other known group. After DNA studies this still 

remains true. How the Polypodiums survived the classification system is 
illustrated in the cladogram on the next page. 

by 

Jolanda Nel 

Polypodium vulgare 

Polypodium cambricum 

Polypodium glycyrrhiza 
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Polypodium 

vulgare 

Microgramma lycopodioides 

 Goniophlebium formosanum 

Pleopeltis polypodioides 

subsp. eckloni 



Pteridoforum 104 
Page 10 

Some Thoughts on 

Ferns and Climate by Albert van Lingen 

To lose an entire species of plant or an entire genus due to habitat loss, caused by either 

changing climate or man’s destruction of habitat, is a terrible thing to witness. I will 

attempt to shine some light on this complicated topic. ..but first.. “the elephant in the 

room” (sensitive topic). What is causing weather patterns to change (AKA climate 

change – what is global warming)? What are the real facts? Why all the climate hysteria 

on social media? 

I will try to cover all the important climatic factors and explain how they are linked and in 

the end bring it back to ferns and how plants are adapting or struggling to survive. 

Earth’s Climate  

A radical past. 

Let’s start by looking at earth’s radical past climatic history. 

The earth has gone through many changes, even after the end of Dinosaurs, including 

discoveries that defy belief like “the green Sahara” and  “forests on Antarctica”.    

Forests on Antarctica. Yes, forests on Antarctica. Today there is evidence of 

Antarctica’s temperate forests, buried under the ice. So how did it happen and where did 

the forests go?  Back then there were permanent land bridges connecting South America 

and New Zealand with Antarctica. Scientists estimate South America broke away from 

Antarctica 50 million years ago and New Zealand followed about 40 million years ago. 

While this land bridge was in place, it prevented the Antarctic Circumpolar Current (ACC) 

to form which made the oceans a lot warmer and the oceanic heat was more evenly 

spread between the Equator and the Poles. Warm oceans around Antarctica created 

conditions similar to those around Tasmania and New Zealand today.  

As the continents drifted away and the gap widened, the ACC started increasing in  

intensity and its momentum forced the Jet Stream above it to gain strength. This resulted 

in a global drop in temperature of about 15OC in higher latitudes, to where we are 

currently, with freezing temperatures around the Poles.  

The Green Sahara. During the African Humid Period (AHP) roughly between 15000 

and 5000 years ago, the Sahara Desert went through a period that was much wetter 

than today. So wet that in the middle of the Sahara there were huge freshwater lakes 

with Hippos, Crocodiles, Giraffes and basically all the animals you would associate with 

moist Savannahs in East Africa. (A change in the earth’s orbit or tilt affected the amount of 

electromagnetic energy the earth received from the sun, ending the AHP.) 

The “Little Ice Age” somewhere between 1550 and 1850 was an exceptionally cold 

period compared to today and impacted Europe with larger glaciers in the Alps and rivers 

freezing over during winters.    

The ‘Year Without Summer‘ in 1816 was probably caused by the eruption of Mount 

Tambora in 1815. The eruption caused a “volcanic winter”, cooling the planet and 

triggering food shortages.  

Another example is Greenland that had no permanent ice cover during the summers 

when the Vikings from Iceland settled there, from 985  to early in the 14th century, after 

which  they abandoned Greenland . 

All this just shows us how radically the climate has changed in the past.  

The 1815 eruption 
of Mount  
Tambora, 

Indonesia, was the 
most powerful 

volcanic eruption 
in human recorded 

history, since 
180AD. 

Sensitive and vulnerable or as 
tough as it gets, ferns were 
among some of the first 
vascular plants to colonize the 
earth, like the family 
Osmundaceae, that overcame 
incredible obstacles over the 
course of history,  dodging 
large extinction events and 
dramatic changes in the 
climate and yet they are still 
with us today.  
Ferns are some of the first 
plants to colonise a new born 
island like Asplenium 
trichomanes and Nephrolepis 
cordifolia with spores settling 
the moment the lava rock 
starts to cool. Their tiny spores 
carried by wind across vast 
open oceans giving them a big 
advantage to increase their 
range and to insure the 
survival of their species. Some 
ferns like Cheilanthes robusta, 
Pellaea calomelanos and 
Asplenium cordatum have 
even adapted to growing in hot 
arid areas like the Karoo, 
Namib and Kalahari in the dry 
west of Southern Africa.  
In this article I want to highlight 
the climatic challenges facing 
fern species living on the edge 
of what they can tolerate to 
survive as the earth’s climate 
goes through changes. 

2020 



 Climate drivers and climate prediction models 
 
So how well can we predict future changes in the climate? 
 
As yet we don’t have the technology to precisely measure and quantify all the drivers and forces that 
drive our climate. We have come a long way and today’s technology has certainly improved predictions. 
Some important factors are dust from deserts and deep ocean currents. The storing and building up of 
heat or cold over decades, are not even included in the equation of computer generated climate forecast 
models. Not to mention the upper air Jet Streams that encircle the poles with new evidence suggesting 
that they are probably among the biggest climate drivers. We only started to get a better picture of what 
happens since the introduction of advanced weather satellites and super computers 20 years ago. What 
happened before, is merely theoretical on a global scale, with limited and isolated data collections made 
in the past. Full scale ocean temperature and global wind monitoring also only became possible 20 
years ago and predicting and understanding ENSO and when the next big El Nino will hit, still remains 
almost impossible.  
 
A closer look at climate drivers  
 

· The sun. It is the most powerful source of all heat energy on earth. As we are entering a solar 

minimum which means less activity on the surface of the sun, there is a lively debate among 
scientists whether  it would prove or disprove if it was the biggest cause of warming temperatures of 
the last 30 years, or if CO2 gasses from human activity are to blame. 

·  

· Air pollutants and smoke in the ozone layer and upper atmosphere interact with cosmic rays   

influencing cloud formation. Ozone gasses like water vapour also play an important role in trapping 
radiant heat from escaping the atmosphere, so the earth  remains warm enough for life to exist.  

·  

· From satellite images, dust storms from deserts, volcanic dust and ash from bush fires add to the 

amount of cloud condensation nuclei that are available to form clouds. Too many nuclei to condense 
with the water vapour in the atmosphere causes the droplets to remain too small to fall as raindrops. 
More clouds insulate the earth adding to the heat being trapped in the atmosphere.. 

·  

· So what is the link between sunspots and temperature? More activity on the sun means fewer cosmic 

rays hitting the earth to affect aerosol particles used as cloud condensation nuclei, making clouds 
darker - reflecting less sunlight so more sunlight reaches the earth’s surface and warms the planet 
more than usual. Less sunspot activity means more cosmic rays reach earth as the solar magnetic 
field is weakened and eventually a cooling trend forms. 

·  

· Then there are ‘Sunspot activity cycles’ with the sun going through periods where there are more 

visible sunspots and periods of no sunspots on its surface. An eleven year cycle with changing 
numbers in sunspots and an overlapping long term 90 year cycle can be observed and it is part of the 
“Solar Minimum event”. 

·  

· Now another big driver: Earth is not always the same distance from the sun and the seasons are not 

always of the same length. This is where the Milankovitch Cycle comes in. In short the Milankovitch 
Cycle observes different changes in earth’s orbit around the sun (Eccentricity) and the angle of tilt at 
which it rotates on its own axis (Obliquity) that controls the seasons. Earth also has a wobble in its 
rotation (Precession). This influences the amount of solar irradiances the earth receives at different 
times of the year. For example, when the Southern Hemisphere has summer in January it is at the 
closest distance to the sun on its 365 day orbit around the sun and furthest away in July.  

·  

· On an even bigger scale the earth passes through a spiral arm of the Milky Way every 145 million 

years, increasing cosmic ray flux as we pass through it. The earth also oscillates perpendicularly to 
the galactic plain every 64 million years. All this impacts on cloud nucleation on earth as mentioned 
before.  

 
These are just some of the bigger climate drivers with many more factors, not even mentioned,  that 
have to be factored in. 
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El Niño–Southern 
Oscillation 

(ENSO) is an 
irregularly 

periodic variation 
in winds and sea 

surface 
temperatures over 

the tropical 
eastern Pacific 

Ocean, affecting 
the climate of 
much of the 
tropics and 

subtropics.  

The warming 
phase of the sea 
temperature is 

known as El Niño 
and the cooling 

phase as La Niña. 

Milankovitch 
cycles describe 

the collective 
effects of 

changes in the 
Earth's 

movements on 
its climate over 
thousands of 

years. The term 
is named for 

Serbian 
geophysicist and 

astronomer 
Milutin 

Milanković.  
 
 

In the 1920s, he 
hypothesized 

that variations in 
eccentricity, 
axial tilt, and 
precession 
resulted in 

cyclical variation 
in the solar 
radiation 

reaching the 
Earth, and that 

this orbital 
forcing strongly 

influenced 
climatic patterns 

on Earth.  

Pteridoforum 104 
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The theory that mostly 
changes in the sun is 
causing the changes in 
global temperatures has 
more solid science behind 
it and some believe that 
because of the solar 
minimum we are entering 
we could be on the verge 
of a global cooling trend 
that technically started in 
2017 already and its 
effects would become 
more evident over the next 
10 years. Let’s hope so, 
because a warming planet 
means more intense 
storms and drier places 
becoming even more dry 
while wet areas could see 
more severe flooding.   

Now the counter argument – CO2 Theory. 
 
The “CO2 Theory” roughly splits into two views. One view agrees with the 
above but attributes less impact from changes in the suns output and argues 
that higher CO2 levels accelerate the natural heating. The other argues that 
only changes in CO2 levels cause changes in the earth’s climate, causing 
runaway global warming.   
 

The “CO2 Theory” suggests that even though human activity only contributes 
a small amount of CO2 compared to natural CO2 we did disturb the delicate 
balance of earth’s climate. The positive feedback loop created is building up 
momentum and speeding up the heating process. For example, more ice 
cover reflects more sunlight away from earth adding to the cooling of earth. 
The opposite happens when CO2 builds up in the atmosphere, trapping heat 
and the re-uptake heats the oceans through this closed loop, as not enough 
heat can escape because of the CO2. As the oceans heat up, ice sheets 
start to melt faster than normal and the process is repeated over and over 
causing runaway global warming as less ice is reflecting sunlight away. 

 
The theory of higher than normal CO2 gasses in the atmosphere that traps 
more heat than normal and causes the warming we have seen since the 
1980s with rapid climate change, has become a political game. Even though 
the theory has not been conclusively proven it 
is used, portraying melting ice and heat 
waves as a coming calamity and apocalyptic 
end to man’s way of life.  

 
We are technically still in an ice age, as the 
periods where earth has permanent ice 
sheets over both poles are considered an ‘ice 
age’ that started approximately 2.5 million 
years ago and continues to the present. It is 
called the Quaternary glaciation or 
Pleistocene glaciation.  

 
Now back to ferns. 

 
The eastern, southern and western Cape coastal belts, once a green 
paradise with large networks of mountain forests and moist grasslands now, 
like most of Southern Africa regularly face droughts and increasing 
temperatures.  
Global warming affects the middle latitudes countries like Southern Africa 
and Australia the most because they lie on the border between the tropics 
and the polar regions.  Because of this, the interior of South Africa has an 
increased spread of arid vegetation types and ever shrinking forest zones 
and wetlands. Combined with pressure from increasing land use for cattle 
grazing and agriculture, open-pit mining, and deforestation, our precious 
ferns are running out of habitat and time. 

 
Flora study example  
Although the Quiver Tree (Aloidendron dichotomum) is a majestic and iconic 
tree sized succulent, it’s the only plant species I am aware of that has been 
used in a study to monitor the impact of climate change on a plant in South 
Africa. Because Quiver Trees are very sensitive to changes in temperature, 
the study data show that the trees have gradually shifted their distribution 
into higher elevations, showing a preference for slightly cooler areas and 
illustrating how plants adapt in their own way to the changes. 

Quiver tree 
Photo  by  Bjorn Christian 

Torrissen 

(Wikipedia) 
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South African fern examples 

 

If the climatic conditions required by a specific fern species, like temperature and precipitation, 
is altered in the area of its natural distribution range,  it could run out of an appropriate habitat 
and go extinct in that specific area.  Ferns that grow at cooler, high elevations of moist afro-
montane grassland and cloud forest along the escarpment, such as Melpomene flabelliformis 
(Grammitis flabelliformis), Hyperzia dacrydioides, Crepidomanes inopinatum and Asplenium 
hypomelas  are uniquely adapted to growing in a precise temperature range. The reduced 
suitable habitat  could influence the distribution of these and many other fern species 
indigenous to South Africa, should it get warmer. 

 
Cyathea dregei and Blechnum attenuatum (Lomaridium attenuatum) are other good examples 
to study. They have an unusual natural distribution that is indicative of a wetter and cooler 
past, when their distribution was more widespread. Cyathea dregei still occurs across the drier 
interior of South Africa in small isolated colonies as far inland as the Northwest Province 
border to Botswana, in the upper catchment of the Marico River where the Magaliesberg 
mountain range ends. It is also found growing in full sun at higher elevations in the western 
Magaliesberg Mountains next to semi-permanent water. It does not need to be wetter, but only 
cooler to grow successfully. This area receives on average less than 550mm of rain per year 
as apposed to 750mm or more in the wetter, eastern parts of the country, where it is much 
more commonly found. Many other fern species are found hidden across this area, in 
sheltered gorges and canyons,  far outside their usual range, with colonies separated by 
hundreds of kilometres of open savannah and grassland. Examples are Oleandra distenta and 
Microlepia speluncea. These isolated micro climates are under the most pressure from a 
shrinking habitat due to climate change, let alone the impact of human destruction.  

 

 
 

 

In conclusion  

 

I hope this article helps in some way to understand the complexities of climate 
change and its impact on  the flora. 

Regardless of what you consider the cause of higher than normal average 
temperatures, fern species and our planet’s bio-diversity are under more pressure 
to survive. Very little research into ferns specifically and the effect of climate 
change is being done.  

 
Understanding the complex relationships between plants and animals and  
focusing more on saving and protecting entire ecosystems should be a priority. 
Ultimately, to protect the habitat and the entire ecosystem is the main goal, as well 
as understanding the impact of climate change as best we can. 

 

      Albert.vanlingen@yahoo.com 

   Albert van Lingen 

JN JN 

Oleandra distenta Cyathea dregei 
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BOOK REVIEW 

 

 
TITLE: POLYPODIUM Cultivars and Species 

AUTHOR: Martin Rickard 

PUBLISHER: British Pteridological Society 

 Special Publications No. 16 (2019) 

ISBN: 978-1-9162617-0-9 

Soft Cover 

 

 

This brand new publication comprises 320 

pages (width 170 mm; height 245 mm). It has 

many colour photographs of living plants, as 

well as herbarium material and some hand-

drawn illustrations. For many years, the genus 

Polypodium and its cultivars, has been a 

passion and study field of the author. Over the years, many other genera were 

included in Polypodium, such as Goniophlebium and Serpocaulon. In this 

work, however, the author concentrates on the strictest sense of the 

genus Polypodium.  

 

The first chapter gives a General 

Introduction, focussing on the history 

and distribution, a list of taxa recognised 

by the author and nomenclature of 

cultivars. Information on the principal 

collectors, historically and current, as well 

as the principal Polypodium selling 

nurseries, both historical and still in trade 

in 2019 are provided. Notes on how the 

author went ‘Hunting for Polypodium 

cultivars’ follow.  The author then shares 

information on growing Polypodium, their 

hardiness and pests and diseases.   

 

Polypodium in Europe, the second 

chapter, goes into the recognition of the species and the recognition of 

Polypodium vulgare hybrids. A further three pages are dedicated to 

Polypodium cambricum nomenclature. 

 

Reviewed by 

Jolanda Nel 

Martin Rickard 
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A total of 152 pages are devoted to the Southern 

polypody, Polypodium cambricum and 13 of its 

cultivars, in Chapter 3. Mention is made of where these 

cultivars were found and some of their characteristics 

are provided, with photographs of either herbarium 

material or living plants. 

 

The following chapter covers information on a group 

that is difficult to distinguish between, namely  

Polypodium interjectum, P. macaronesicum and P. 

vulgare. Apart from having many cultivars, 

Polypodium vulgare and P. interjectum tends to 

hybridise, to form Polypodium x mantoniae.  

 

Polypodium in North America and Hawaii (Chapter 5) comprises 60 

pages, initially discussing five Major problem groups of species which are 

likely to hybridise with many intermediate fazes. Information on 13 species 

are individually given, including their cultivars, once again illustrated with 

photographs. 

 

Information on the five or six Polypodium species occurring in Asia 

follow, in Chapter 6. 

 

A two paged Chapter 7 covers the Polypodium in Australasia, with notes 

mainly on the  plants introduced to New Zealand. 

 

The last Chapter covers Polypodium in Africa. This part is divided into 

those plants occurring in North Africa (fringing the Mediterranean), 

“British East Africa” and South Africa. 

 

Finally the author gives 

Acknowledgement to all the 

people and institutes that 

provided him with information, 

references, prints and herbarium 

specimens, some dating as early 

as 1848, on especially 

Polypodium, in the years while 

working on this project.  

 

It is a comprehensive work of 

many years of study, travel and 

field outings, bringing the 

Polypodium of the world 

together. The wide array of diverse forms and multitude of cultivars of the 

genus, can be confusing. This book  gives insight into this. 

 



                Earthworms - The Good, the Bad and the Ugly 
 
Cleopatra of Egypt declared them holy and Aristotle called them the intestines of the earth. Charles 
Darwin wrote of the earthworm in 1881, “It may be doubted whether there are many other animals 
which have played so important a part in the history of the world, as have these lowly organized 
creatures”. At school we are taught that earthworms, related to leeches, are essential organisms and 
are beneficial beyond any other soil living organism. Few people have dared to say anything nasty 
about earthworms.  
 
South Africa has about 300 indigenous earthworm species. Globally there are around 4400 species. 
They are divided into three categories based on where in the soil they live.  
 
Epigeic species: Describing earthworms that live in the topsoil and deposit wormcasts on the 
surface. They are small with relatively short lifespans and rapid generation times. They do not construct 
permanent burrows and live in the organic matter near or on the soil surface where they play an 
important role in decomposition and incorporation of organic material into the soil.  
 
Endogeic species: Describing earthworms that build complex lateral burrow systems in all 
layers of the soil. These earthworms feed on subsurface organic material in soil. Their more permanent 
branching horizontal burrows help with mixing and aeration of the soil.   
 
Anecic species: Describing earthworms that build deep vertical burrows and only surface to 
feed on organic matter. They have vertical burrows that penetrate the soil deeply.  
 
South African conditions are quite harsh for earthworms, so our species live well below the surface of 
the soil and require a lot of territory to feed, they are  Anecic. Because of this our indigenous worms are 
not suited to vermi-composting or worm farms. The European earthworms that are Epigeic have been 
imported to be used in vermiculture.  These worms are kept in large containers as worm farms and fed 
organic waste that they break down to form compost or vermi-tea. The species involved are Eisenia 
fetida, Eisenia andrei and Lumbricus rubellus. They are called red wigglers,  brandling worm, manure 
worm and tiger worm, are difficult to tell apart and often raised and exported together for worm farms.  
 
Apart from our indigenous species, 50 other species of introduced earthworms have been found in 
South African soils. Some of them are now well established and adapted to South African soils and 
have replaced local worms in gardens and arable fields. There is growing concern that these worms 
may have a negative effect on the environment by consuming all the organic matter available. The 
effect on the soil structure near the surface is also under threat. The main issue is the loss of the “O-
Horizon” - the uppermost layer in the soil profile and the change in the “A-Horizon” the next layer down. 
These worms are breaking down the limited organic matter in our environment so rapidly that key 
nutrients such as nitrogen (N) and phosphorus (P) become less available in the root zone. Some plant 

species dependent on the O-Horizon habitat may be totally lost while understory 
vegetation may be severely reduced, with negative consequences for indigenous 
biodiversity.      
Despite all the scientific data and all the sources available that stress the very significant 
differences between gardening in containers and gardening in the ground, many still 
insist that the same approaches and the same soils amendments can be used 
interchangeably and with equal success. Earthworms need their freedom and should not 
be restricted to pots. In the garden a thick layer of organic matter or mulch will 
accommodate a large worm population. In containers the worms alter the physical and 
chemical properties of soils, changing the pH, nutrient and water cycles, and disrupting 
symbiotic relationships between soil fungi and roots (mycorrhiza). They speed up the 
breakdown of organic matter and the soil into smaller particles, which means that 
ultimately they reduce soil aeration. These potted plants will need soil replacement 
sooner than those without earthworms as they turn the soil into fine grained mush and 
can lead to poor drainage and the destruction of the roots. 
 
Rather than placing worms directly into houseplant pots, create a vermicomposting, or 
worm composting, bin that provides a nutrient-rich substance. A worm bin is a ventilated 
container deep enough that worms won't climb out. A bedding of shredded, crumpled 
newspaper and corrugated cardboard provides a place for worms to burrow. A small 
amount of soil or crushed eggshells acts as a digestive aid. Fruit and vegetable scraps 
and decaying matter such as dead leaves serve as food for the worms. Red wigglers are 
ideal for vermicomposting. Mix the worm castings,  the result after worms digest food, in 
with plant soil as a natural fertilizer. Diluted with water the mixture can be used as a 
liquid fertilizer. 
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By 
 

Allan Nel 
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Some interesting facts about earthworms:  
 

•The slimy skin allows the worm to breathe. Vessels close to the porous skin absorb oxygen from 
the air or water. If a worm dries out it basically suffocates. With heavy rain earthworms 
underground have little  available oxygen and move to the surface to survive.  

•Earthworms have been discovered as much as 3 kilometers below the surface of the Earth. 
•The average earthworm’s lifespan is 15 years, in which time it can produce up to 40,000 offspring. 

These worms are hermaphrodites, having both male and female sex organs. So when two 
worms mate, both worms produce offspring by egg-cocoons that can be dormant in soil for 
many years. 

•Fossil evidence shows that earthworm-like creatures have been around for at least a half a billion 
years, surviving the mass extinction of animals about 65 million years ago that finished off 
the dinosaurs, amongst others. 

•If an earthworm is split in two, it will not become two new worms. The head of the worm may 
survive and regenerate its tail if the animal is cut behind the clitellum. But the original tail of 
the worm will not be able to grow a new head. 

•In soil below fields in South Africa there are up to 70 worms per square meter, while in a forest in 
Canada there are more than 700 worms per square meter. 

•One of the largest earthworms in the world is found in Southern Australia. It can grow to 1.2 meters 
and weight 0.5 kg. Legend has it that an earthworm, more than 7 meters long was once 
found in South Africa in 1967. 

•Researchers have estimated that earthworms in England produce 20 tons of castings per hectare 
per year, while in the Nile valley it rises to 2500 tons per hectare. 

•Benomil®, a systemic bensamidazole fungicide, is poisonous to earthworms. The Benomil® binds 
to microtubes and inhibits cell function as well as reproduction of earthworms even at 
registered dosages. Carbaryl is also toxic to earthworms. 

•Earthworms contain the same amino acids as beef. Dried earthworms contain 60% protein and 
10% fat as well as calcium and phosphorus. In some countries they are eaten raw, dried 
or as earthworm pies. 

•An Australian company uses 500 million worms to produce a liquid fertilizer that is marketed 
around the world. 

•The hammerhead worm (Bipalium sp.) is a terrestrial flatworm. This large planarian lives on land 
and is a predator on earthworms. 

 
Darwin wrote:  "Long before man existed the land was in fact regularly plowed and still continues to 
be thus plowed by earthworms."  
 
Man has benefitted from the presence of earthworms in balanced ecosystems and where good 
farming practices are followed. Gardening with earthworms is a bit more tricky, especially where 
containers are used. Earthworms can be good, bad and ugly.   
 

Apple farming on 
the Clan Leslie 
E s t a t e  n e a r 
Harrismith in the 
Free State. 
 
~To minimise the 
risk of residue on 
the fruit, increase 
its nutritional 
value, and reduce 
chemical use and 
withholding 
periods, the 66ha 
apple orchard 
switched to 
organic production 
methods.   
 
~Earthworm 
castings are used 
as straight 
fertiliser, or are 
further processed 
into foliar and soil-
feed teas. 
 
~The earthworm 
castings are mixed 
with water, 
molasses, ground 
lucerne and 
fishmeal, and 
brewed  for three 
weeks. When its 
ready the tea is 
diluted with water 
and use  as a 
foliar feed. 
 
~“The earthworms 
manage the 
environment for 
me,” says Mike 
Leslie. “The soil is 
moving towards a 
natural state of 
balance  without 
chemical fertiliser.” 
He estimates that 
this production 
system needs 
one-third less 
irrigation water. 
“The savings are 
significant.” Mike 
was astonished 
when he first saw 
the increase in 
root growth as a 
result of the mulch 
and soil feed. 
“This increased 
nutrient uptake 
has resulted in 
healthier, stronger 
apple trees.” 
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As a birthday treat to me, Allan suggested that we break away for a weekend to one 

of our favourite ferny places - Mount Sheba.  

 

Mount Sheba is situated at 24
O 56' 21.04" S; 30O 42' 46.90"E, about 10 km from 

Pilgrim’s Rest, on the Mpumalanga escarpment. 

Although the area is mostly known for pine 

plantations, most of the + 1 500 ha of the Mount 

Sheba Reserve is still unspoiled indigenous 

vegetation. There is some evidence left of the 1883 

gold rush. The Reserve has existed since the 1920's. 

Even after  new owners decided in the late 1960's to 

build a luxury hotel, the indigenous forest survived. 

Amazingly, even if visited in the very dry season, 

ferns always look good there. You are always sure to 

see numerous fern species, lots of bird life and get 

the feeling of a real forest. 

 

We have not been to that part of the country for a 

number of years and on social media we read that 

some parts of the road, after deviating from the N4, 

were in a very bad condition. As we did not want to 

spend the whole day en route, we departed from Gauteng, early on Friday, to have 

at least part of the day to enjoy some fresh air and the beautiful surroundings of that 

area. Much to our surprise, the road conditions were 

better than expected and we had time to explore a 

number of ferny spots along the Robber’s Pass (R533).  

It was clear that deciduous ferns were only starting to 

emerge, due to the rains arriving only very recently. 

The sighting of Schizaea pectinata, a rather un-fernlike 

fern, is always very special. Asplenium friesiorum, not a 

very common fern, were unfurling fronds everywhere. A 

fire that swept through that specific spot, left none of 

the fronds from the previous 

season. Pleopeltis 

polypodioides subsp. ecklonii , 

growing on some of the trees, 

looked very healthy after the 

recent rain. Observing the 

condition of the ferns en route, 

gave us the promise that we 

were in for a real treat, once at 

Mount Sheba. 

 

 

By Jolanda Nel 

Schizaea pectinata 

Asplenium friesiorum 

Pleopeltis polypodioides 

susbsp. ecklonii 
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The dirt-road, between the turn-off on the Robber’s Pass and the 

Mount Sheba Reserve, is always a challenge, due to logging 

trucks, but the reward is so sweet when you reach the Reserve. 

Although clouds were gathering, we decided to explore the “Lost 

City”. We would then have the whole of the Saturday for the 

forest area. We were rather thankful for the clouds, as this area 

is quite exposed, and by midday, the summer sun can be 

merciless on a clear day. Amazing rock formations, sculptured 

over thousands of years by the forces of nature, leave one under 

the impression that you are amongst the ruins of a lost city, 

hence the name. On a misty day this area can be very eerie, 

adding even more to the impression of a “Lost City”. The unique 

location, geology and climate create a specific microclimate and 

habitat for some most unusual ferns. Clumps of Cheilanthes multifida subsp. 

lacerata grew at the bases of many of the ‘ruins’. Elaphoglossum acrostichoides  

growing on the lower rocks, had many young fronds uncoiling. Due to a fire that 

swept through earlier, the colonies of Asplenium friesiorum were not as abundant as 

I remembered from previous visits. A disappointment for us, 

was that the Ophioglossum polyphyllum var. polyphyllum, 

we know from previous visits, were still dormant due to the 

rain being ‘late’. 

 Once again we were amazed at the frequency of large 

colonies of Huperzia gnidioides, growing on the rocks. 

Some of the colonies of Selaginella dregei were so healthy 

and green, after recent rain, that one could be excused if 

you mistake them for Selaginella caffrorum. Where nature 

has taken its toll, corroding away, leaving little crevices, the 

white form of Pityrogramma argentea call it home. 

Unfortunately most were still shrivelled up. Asplenium 

theciferum grew on the stunted trees. Among the grass, at 

the bases of the boulders colonies of Dryopteris athamantica looked fresh with 

their new fronds. On the slope, huge specimens of Blechnum tabulare grew. One 

loses track of the time, wandering amongst the ruins. The rumble of the 

approaching thunder and the dark colour of the 

clouds made us head back. We made it back to our 

vehicle just in time, to not get ourselves soaking wet.  

 

The road to the hotel, winds down through the forest 

for about a kilometre. In the downpour, you could 

imagine that you are driving somewhere in a tropical 

rainforest. In dry conditions, I prefer to walk that 

kilometre, 

drinking in 

the sounds 

and              

smells of the 

forest. Huperzia 

gnidioides 

Dryopteris athamantica 

Asplenium theciferum 
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During the night there was another heavy 

downpour and I wondered if we would be 

able to walk in the forest. If not, that would 

have been quite disappointing. By the time 

we were done with breakfast, the rain had 

stopped and although still heavily overcast, 

conditions were fine for 

our walk. Due to the wet 

conditions, we decided to 

take one of the less strenuous walks, 

where in the past we have seen a 

wonderful variety of ferns. Some of the other trails might have 

been far too muddy. The “Marco’s Mantle” walk is about 5 km, 

and the most frequently used trail. The whole trail is through 

the forest. Just, as we turned onto 

the trail, from the tarred road, 

beautiful rosettes of Asplenium 

rutifolium greeted us. The path 

winds along the slopes of the 

mountain and the banks had 

numerous Asplenium boltonii, A. 

lobatum, A. varians, more A. 

rutifolium, A. splendens, 

Cheilanthes viridis and Pteris 

catoptera.  

Asplenium rutifolium 

Pleopeltis polypodioides  

susbsp. ecklonii 

Blechnum tabulare 

Pityrogramma argentea 
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After the rain earlier that morning, the trail was very slippery, once you 

start walking on the rocks and tree roots.  You had to concentrate a lot 

on your feet, not to fall. So, we took it slowly, stopping every few 

steps, to first admire the surroundings. There were some interesting 

fungi and Streptocarpus, in bloom,  which also drew our attention. It 

sounded as if, high up in the trees, the narina trogon (Apaloderma 

narina), was following us all the way, with its hoarse hoot. At the 

stream crossings we encountered Nothoperanema squamiseta and 

Stegnogramma pozoi, two of my favourite species. We came across a 

colony of Marattia fraxinea var. salicifolia. The more mature plants had 

beautiful pink fronds unfurling. There were 

numerous young plants in the colony. The 

colony of Polystichum macleae, was not as 

large, as I remembered, but it is always a 

special species to see in its natural habitat. 

Side by side two other rather rare species 

grow abundantly, Megalastrum lanuginosa 

and Arachniodes webbiana subsp. foliosa. 

Yet another, not often encountered 

species emerged with new fronds, 

Polystichum luctuosum.   

 

Reaching the waterfall signalled that most of the steep 

descending was done. Blechnum attenuatum lined the 

waterfall and were abundant on the 

banks of the stream. More uncommon 

ferns, like Asplenium monathes, the 

lady fern Athyrium scandicinum (A 

newtonii), even the odd Cystopteris fragilis surrounded us. The 

tree trunks were mostly covered in moss, but we also saw some 

with filmy ferns, Crepidomanes melanotrichum.  

 

Proceeding along the stream, Loxogramme abyssinica grow on 

almost every tree around us. We decided not to take the turnoff 

to ‘Gola-Gola’, as previous visits proved that the specific area did 

not have other noteworthy ferns. But right here, at the turnoff we 

took notice of the Cheilanthes hirta var nemorosa. From here 

it was not far to where the trail, leading back to the hotel 

starts. Here a healthy colony of the indigenous maidenhair 

Adiantum poiretii grows.  

Marattia fraxinea 

var salicifolia 

Cheilanthes hirta var nemorosa 
Adiantum 

poiretii 
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What used to be a dirt road, leading back to the hotel, is now so overgrown, that 

only a footpath remains. A troop of cheeky samango monkeys (Cercopithecus 

albogularis) were playing in the trees and came over to have a closer inspection of 

their far-distant cousins. The large Huperzia dacrydioides, 

near the road, was even more impressive than on previous 

visits. Forest bracken (Hypolepis sparsisora) colonies are 

now part of the vegetation that has overgrown the once dirt 

road. The clubmoss, Lycopodium clavatum, 

with clubs waving in the wind, rambled on 

the banks along the path. This indicated that 

we were almost back at the hotel.  The trail 

back, was not as long and steep as I 

remembered. Could it be thanks to the over-

cast conditions, or was it thanks to my lungs 

being filled with fresh air, or my mind filled 

with the beauty of the surroundings, I 

wondered.  

 

All too soon the 

weekend was over, 

but what a wonderful 

birthday treat! On the 

weekend we saw 65 

species of ferns and once 

again experiences the magic 

of the Mount Sheba 

forest.  

 

Huperzia dacrydioides 

Lycopodium 

clavatum 

Blechnum  

attenuatum 

Polystichum 

macleae 

Asplenium 

protensum 


