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The fernery at 
Churchtown Botanic 
Gardens, Southport. 
See the full fern list 
and write-up of the 
IATFG visit at the end 
of this newsletter.

INDOOR AND TROPICAL 
FERN GROUP


Summer Newsletter 2022

Welcome 
Welcome to the second edition of the Indoor and Tropical Fern Group 
(IATFG) newsletter. Since the last newsletter we’ve had our first group trip 
to the stunning fernery at Churchtown Botanic Gardens. We have a full 
write-up of that visit, including a comprehensive list of all the ferns you 
can find there. We are looking forward to our meeting in September, 
visiting Valdy Pierozynski’s tropical fern collection. More on that later. 

We have news of a couple of new projects we are initiating, along with 
information on how you can get involved. We are beginning an exploration 
of Davallia in cultivation. Our aim is to ascertain the types of Davallia we 
are all growing, with the hope to clarify how we can identify the most 
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common species. Following on from the article on hothouses in our last 
edition (found on the BPS website), we also want to do a short survey on 
the temperatures at which you maintain your collections. 

We are pleased to bring you a feature on a Doodia × Blechnum cross 
written by Dwayne Stock, of Verdigris Ferns, with Peter Hind from 
Australia. Peter Blake has a write-up of a trip he made to the Netherlands 
visiting Hortus botanicus Leiden and the University Botanical Garden in 
Utrecht. He also gives us an article on a favourite fern of his, 
Pityrogramma austroamericana. Matthew Reeve continues his 
exploration on the different environments used for growing tropical ferns. 
In this edition he focuses on humidity. 

Future activities this year include a show stand at the 
BPS and Carnivorous Plant Society show at RHS 
Wisley on 23–24 July 2022. Both Peter and Matthew 
will be displaying ferns, so please come along and 
say hello. Our next newsletter will be in December. If 
you would like to contribute an article, please get in 
contact. Horticulture, fern science, articles on 
specific tropical and sub-tropical ferns, visits to 
tropical ferneries or field trips discovering ferns in 
tropical places will all be of interest to members of 
our special interest group. If you have ideas for 
venues we could visit, or for projects that this group 
could initiate, please contact us. As always, we need 
our group to grow so please spread the word to any 
interested parties. 

IATFG Annual Meeting 
Our first annual meeting will be hosted by Valdy 
Pierozynski in Hertfordshire. The meeting will take 
place on Saturday 3 September 2022. We will have 
the opportunity to explore Valdy’s collection of tropical ferns. If you are 
interested in giving a short talk on tropical or indoor ferns please contact 
either Peter or Matthew. We will also organise an opportunity to swap any 
spare plants you have. More information will be sent out about this 
meeting during the summer, and all members of the group are welcome to 
attend. A full write-up will appear in the winter IATFG newsletter. 

Contact Us 
Peter Blake (co-leader)  peterblake1952@gmail.com 

Matthew Reeve (co-leader)  matthew@reeve.name

Oceanopteris 
cartilagineum 
‘Tropicum’ (syn. 
Blechnum) sporelings 
being grown-on, ready 
for the IATFG plant 
swap at our Annual 
Meeting.



British Pteridological Society 13 June 2022

Indoor and Tropical Fern Group Summer Newsletter 2022 3

Davallia in Cultivation 
Do you keep any species of Davallia? Trying to identify which species we 
have can be very difficult. The fact that most plants seem to be incorrectly 
labelled in the trade, coupled with botanists moving several taxa around, 
has led to a lot of confusion within this genus. Initially, we would like to 
begin to survey what Davallia species you think you have and the name 
you received it as. During the next stage we will select several species to 
focus on and maybe request pictures of fronds and rhizomes, and complete 
a thorough literature review. Anyone who is interested in getting involved 
and helping on this project please email Matthew or Peter. 

Cultivation Temperatures 
We have created a quick survey to find out some basic information on the 
temperatures and humidity levels you try to maintain for your tropical 
ferns. One of the purposes of the IATFG is to pool together our 
horticultural expertise and develop our understanding of how to keep 
indoor and tropical ferns. We will be sending you a email inviting you to 
complete the survey and we will compile the results for the winter edition 
of the IATFG newsletter. Completing the survey should take no more than 
5–10 minutes. 

Doodia × Blechnum Hybrids 
Dwayne Stocks 

In 2005 we moved onto a bush block on the South Coast of New South 
Wales, Australia. There were quite a few ferns on our block, and this is 
what led to us to start collecting them. Around 2007, we started operating 
our fern nursery as a way to expand our collection. This may possibly have 
grown into a bit of an obsession over the years.  

Our stock plants were all kept in the nursery, and we would get plenty of 
volunteers popping up here and there with all the spore floating around. 

IATFG Timetable 
Saturday 23 July 2022 & Joint BPS & Carnivorous Plant Society Show 
Sunday 24 July 2022  at RHS Wisley 

Saturday 3 September 2022 IATFG Annual Meeting, hosted by 
    Valdy Pierozynski in Hertfordshire 

Friday 25 November 2o22 Copy deadline for IATFG Winter newsletter 

Friday 26 May 2023  Copy deadline for IATFG Summer newsletter
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Figure 1. 
Doodia maxima. The 
New Currowan Creek 
hybrid.

Anything that looked different, we would put aside. Over the years, we 
ended up with quite a few oddballs—things that didn’t really match the 
species we had but looked similar. Quite a few of these looked like 
Blechnum or Doodia. Of course, Blechnum has been split into different 
genera, but for the purposes of simplicity I’m going to use the old 
genus name.  

Skip forward a decade plus some and we had come to the conclusion that 
most of these oddballs were probably hybrids. Most looked a bit like 
Doodia aspera, a common native in our area. We had two different forms 
of Doodia maxima which also seemed to fit in this group of oddballs. We’d 
never seen any of these in nature, despite 15 years of treks into the bush. A 
bit of cresting here and there, but no hybrids. And this is where the irony 
kicks in.  
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Figure 2. 
Doodia maxima. Fertile 
fronds spore pattern.

Early this year, we were doing a bit of gardening on the top of our block. 
There was this patch of ferns I’d mowed around for years. They were in a 
slight depression about 1 m across and more than once I’d considered 
mowing them as well (Figure 1). From a distance, they just looked like 
Blechnum cartilagineum (now Oceanopteris cartilaginea, not to be 
confused with the separate taxa Blechnum occidentale from Mexico and 
the South Americas which also has Blechnum cartilagineum as a 
synonym). But as I was walking past this patch on the way to where we 
were gardening, I noticed the spore pattern clearly indicated a hybrid 
(Figure 2). Certainly not what I’d expected to see! At this point, I had a bit 

of a laugh. I’d been searching for a hybrid 
for ages and I had been walking past one a 
few times a week for years without even 
noticing. The patch is about 20 m from 
my front door and both parents naturally 
occur within 10 m of the patch (Figure 3). 

Now, let’s revisit D. maxima. There has 
been speculation that this is a naturally 
occurring cross between D. aspera and B. 
cartilagineum. If this is true, then the 
patch on my block is also a D. maxima, 
which makes at least three variant 
hybrids. I’ll get back to this a little later. 

“I’d been searching 
for a hybrid for 
ages and I had 
been walking past 
one a few times a 
week for years 
without even 
noticing.” 

   –DWAYNE STOCKS
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So, onto the technical stuff, courtesy of Peter Hind from our local fern 
study group in New South Wales.  

Doodia maxima = Blechnum cartilagineum × Doodia aspera 

I have no doubt that plants ascribed to this taxon (D. maxima) are 
unrelated to each other being an 
assemblage of separate, potentially 
sterile, clones. The result of a recurring 
natural hybrid between 
B. cartilagineum and D. aspera, is 
based on the observable morphological 
characteristics inherited from the 
purported parents. 

Most plants are closer in appearance to 
B. cartilagineum, the fertile fronds 
being narrower than the sterile fronds. 
The plants that look closer to D. aspera, 
have a harsh sandpaper texture and are 
more or less not dimorphic. They have 
pale green fronds with the lowermost 
pinnule pair occasionally deflexed, 
these last two characters are derived from B. cartilagineum. The sori in all 
are like D. aspera, but are in a single row each side of and close to the 
pinnule midrib, rarely a few in a second row. 

Figure 3. 
Blechnum cartilagineum 
(left) and Doodia 
aspera (right). 
Examples of the 
parent species.

Figure 4. 
Doodia maxima. Sterile 
and fertile fronds of 
the Currowan Creek 
hybrid.
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The herbarium material, including 
Charles Fraser’s collection from the 
Warragamba River in 1825 held at Kew, 
consist of fertile fronds only. Herbarium 
specimens from Queensland and New 
South Wales, held at Brisbane and 
Sydney, show its range as being from 
Noosa Heads, Queensland to Lawlers 
Creek, West of Dalmeny on the South 
Coast of New South Wales. Anecdotal 
reports suggest that D. maxima is 
sterile. Each clone needs to be tested, 
although if fertile you would expect to 
find larger unconnected colonies. 

A new occurrence of this taxon has 
recently been discovered by Dwayne Stocks at Currowan Creek, west of 
Batemans Bay, New South Wales. It consists of one patch of interconnected 
plants. The sterile fronds have much 
wider pinnules than the fertile ones, 
much like many plants of 
B. cartilagineum (B. cartilagineum and 
D. aspera are both abundant at this 
site) (Figure 4). This clone besides 
being noticeably dimorphic has quite a 
distinctive sori pattern, with at least 
some of the pinnules having a second 
row of sori, alternating with the ones 
close to the midrib, coalescing as they 
ripen. The large fronds of D. aspera 
often have two rows of sori (Figure 5 
and Figure 6). The deflexed lowermost 
pinnule pairs on the sterile fronds are 
particularly noticeable. As in 
B. cartilagineum, they point backwards 
forming an acute angle with the upper surface of the stipe (Figure 7). The 
basal stipe scales are fairly long and resemble those of B. cartilagineum 
(Figure 8). 

PETER D. HIND, 12 FEBRUARY 2022 

Now let’s revisit D. maxima. So we now have three different forms of this 
cross in our collection. How is this possible? 

I was having a conversation about ‘genus jumping’ with a person in the 
United States about a month ago. Now this topic was new to me at the time 
but, in short, it is about crossing ferns from different genus that should not 
cross. And from all accounts, they can (they have the plants to prove it). 
The interesting bit lies in the technique they are using to do this and it 
would explain our three hybrids. The idea is that you sow one species first, 

Figure 5. 
Doodia maxima. The 
hybrid spore pattern.

Figure 6. 
Doodia maxima. A 
closeup of the spore 
pattern.
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Figure 7. 
Doodia maxima. The 
deflexed lowermost 
pinnae.

and you sow it light (don’t use much spore). Two months later, you sow the 
second species heavy. Why do this you may ask? Well, as the prothalli 
matures, it produces the female organs. By waiting a couple of months, the 
first species has reached this point. Now we are surrounding these with the 
second species, which will be primarily 
male (to start with). This maximises 
the chance of cross fertilisation 
between the two. And apparently, any 
hybrids will look most like the mother 
(the first species sown). If we apply this 
logic to our D. aspera hybrids, it means 
that one hybrid should look like the 
Doodia and the other like the 
Blechnum, which is true.  

What about the third one though? So, 
this third one comes from North 
Queensland where the variant 
Blechnum cartilagineum var. tropicum 
lives. In my experience, this is generally 
a smaller plant that has shorter, wider fronds and is noticeably dimorphic. 
This could potentially explain the third hybrid (Figure 9). 

Figure 8. 
Doodia maxima. The 
stipe scales.
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And one final thing. On my block the B. cartilagineum drop spore a month 
or so before the D. aspera. With the logic above, that means that any 
hybrid here will most likely look like the Blechnum, which it does. 

Figure 9. 
Blechnum cartilagineum 
var. tropicum. The third 
parent. 

DWAYNE STOCKS 
Dwayne has been 
involved with ferns for 
the past 15 years and 
runs a fern nursery with 
his wife Kylie. Both have 
a passion for all ferns 
and are avid fern 
collectors with one of 
the larger fern 
collections in Australia. 
Dwayne is also the 
developer behind the 
aboutferns website 
(www.aboutferns.org).

PETER D. HIND 
Peter born in Derbyshire, England and 
emigrated to Australia in 1964. He worked for 
40 years at the Royal Botanic Gardens & 
Herbarium in Sydney, where his interests in 
plants, particularly orchids, palms and 
increasingly ferns led to being joint curator of 
the ferns in the herbarium with Dr. Elizabeth 
Brown. He retired in 2008 and has maintained 
a keen interest in ferns, particularly in both 
growing and classification of Blechnum and 
Doodia and the several natural and cultivated 
hybrids in this group. He leads walks in ferny 
areas, particularly in the Blue Mountains, west 
of Sydney, including the BPS trip in 2009, and 
many weekend excursions and study sessions 
with the Sydney chapter of The Australian 
Native Plant Society, Fern Study Group.
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Growing Pityrogramma austroamericana 
Peter Blake 

Pityrogramma austroamericana is a very 
attractive tropical fern with a brilliant 
yellow farina coating the stipe and back of 
the fronds (Figure 1 and Figure 2). It is 
very similar, though finer in texture, to 
P. calomelanos which has a white farina. 
They grow in similar locations and these 
similarities have led to a lot of confusion 
in the naming of these ferns in the past. 
However, these two names are now 
accepted as valid. 

In my experience in India and Sri Lanka, 
these two species are not found together, 
although both grow in well-drained, 
brightly lit sites. I cannot pinpoint what 
exact factor determines which species will 
prevail at a site. However, P. calamelanos 
seems to favour wetter areas, lower 
altitudes and can grow on flat ground. Whereas P. austroamericana is 
seldom found on the flat. I have seen P. austroamericana growing in the 
sandy banks at the side paths, in piles of builders’ rubble at the sides of the 
road, and in house walls where 
there is a supply of water from 
broken drainpipes. It will grow 
in stone walls at altitudes where 
there is regular misting by cloud, 
as in the tea plantations. 

P. austroamericana behaves like 
many ‘xeric’ ferns in having a 
large root-run, often under 
rocks, and in tolerating full 
tropical sun for part of the day. 
These requirements need to be 
remembered when trying to 
grow this species in the UK. 
Generally, it is a small or 
medium-sized plant in the wild, 
30–40 cm in height, but can 
grow larger in ideal conditions 
(Figure 3). 

Figure 1. 
P. austroamericana 
growing in a bank in 
Sri Lanka.

Figure 2. 
The yellow farina.



British Pteridological Society 13 June 2022

Indoor and Tropical Fern Group Summer Newsletter 2022 11

This fern produces large quantities of spores 
from sori which emerge through and obliterate 
the farina on the back of the pinnae. These 
spores spread widely, and they can be quite an 
invasive contaminant in a glasshouse. They are 
easy to weed-out as grains of farina are visible 
with a hand lens when the stipe is only 1–2 cm 
in length. The requirement for heat, light and 
moisture means that most ‘volunteers’ die 
before becoming troublesome. 

If spores are collected, sown, and are kept in 
light at 15 °C or more, prothalli may appear in 
as little as three months. Sporophytes may 
take another six to nine months to grow to    
3–4 cm, a size suitable for potting-on singly. It 
is best not to let them grow larger than this 
before potting-on, as they will have roots 
several times longer than their fronds and can 
become very tangled together. Sporelings are 
often quite soft and weedy and rot-off easily 
(Figure 4). It is best to water them from below 
and not to wet the plant itself. The sporelings 
will grow quickly and fronds may be 20 cm within as little as six months of 
potting (Figure 5). Throughout their growth, a careful watch should be 
kept for aphid infestations on the under sides of the fronds. They seem to 
be particularly susceptible to this 
despite the protective farina. If they do 
become infested, a puff of a pyrethroid 
insecticidal powder is the best 
treatment as liquid insecticide will 
destroy the waxy farina and may cause 
rot. To fully develop the golden farina, 
they need a high light level and will 
tolerate direct sunshine (Figure 6). In 
insufficient light the farina becomes 
pale and sparse. 

The compost should be free draining 
with a good quantity of grit or chipped 
bark added, but it should not be 
allowed to dry out. If the plant does 
wilt, then standing the pot in water and 
spraying the fronds lightly with rainwater may recover them. However, 
despite being similar to xeric ferns in their cultural requirements, they do 

Figure 3. 
A large plant growing 
in a vegetable garden 
in Sri Lanka.

Figure 4. 
Sporelings separated 
and potted-on.
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not show the ability to ‘resurrect’ in 
the way that xeric ferns often do.  

In my experience, 
P. austroamericana plants do not 
last forever. Three years or so has 
been the maximum that I have 
achieved. Causes of death have been 
aphid infestation and overwatering 
from above, often by ‘helpful’ plant-
sitters when we have been away. 
They also don’t tolerate our weather 
conditions outside in the UK, 
although they may be tolerant of 
summer weather if covered and 
protected from being waterlogged. 
They are certainly tropical and don’t survive at 10 °C in the winter months. 
I have found 20 °C is required for them to look good. A high light level is 
also needed, especially in the dark 
winter months, and artificial light 
may have to be used. Despite 
these slightly awkward 
cultivating conditions, P. 
austroamericana is a beautiful 
plant and is well-worth growing. 

Figure 5. 
A young plant 20 
months after sowing.

Figure 6. 
A mature plant, 30 
months after sowing. 

PETER BLAKE 
Peter became interested in 
tropical ferns whilst making 
regular trips to India in the 
1990s and 2000s. He retired 
from the NHS in 2012 and 
was able to develop his 
interest in growing tropical 
ferns from spores. He now 
lives in Norwich where he can 
provide much more space for 
their culture. He maintains a 
particular interest in the ferns 
of South India and Sri Lanka.
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Visit to the Botanical Gardens of Leiden 
and Utrecht 
Peter Blake 

As our first trip abroad after the 
pandemic, my partner Nick and I 
went to the Netherlands to visit 
Hortus botanicus Leiden, the 
University Botanical Garden in 
Utrecht and the Arboretum 
Trompenburg in Rotterdam. I hoped 
to see tropical ferns at the first two 
and I had contacted Miguel 
Fernandez Voortman, a BPS member 
in Leiden, and Marco de Jong in 
Utrecht beforehand. 

Hortus botanicus Leiden is one of the 
oldest botanical gardens in the world. Founded by Clusius, it was a ‘physic 
garden’ of medicinal plants. However, over the years large collections of 
foreign plants were cultivated, especially those from the Dutch East Indies 
(Indonesia). Siebold’s house is just a few doors away from the Hortus. As a 
collector of medicinal plants, he was 
one of the very few explorers allowed 
into Japan in the three centuries of 
Japan being closed to foreigners. The 
house is now a museum of his 
ethnological artefacts and herbarium 
specimens. 

The hothouses at Leiden consist of a 
large modern building (Figure 1) and 
a series of older buildings 
culminating in a large, heated pool 
for a Victoria waterlily (Figure 2). 
Entry is through the new building 
with a large variety of tropical plants 
and trees in the ground. There is a high-level walkway over the canopy and 
winding paths at ground level (Figure 3). Supporting pillars are clad in 
peat blocks (these are still available in the Netherlands) and the building is 
heated and humidified. At some time, a visitor released tiny 2 cm tree 
frogs which are surprisingly noisy and make for a very tropical 
atmosphere. In this building is a large Cibotium schiedei and many smaller 
ferns such as Pteris semipinnata (Figure 4). The canopy has thickened 
over the years and some ferns, which I remembered from previous visits, 
had not thrived in the diminished light and had disappeared.  

Figure 1. 
The new tropical 
house, Leiden.

Figure 2. 
The Victoria waterlily 
pool.
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Figure 3. 
The high-level 
walkway.

On leaving the new building there used to be an older 
glasshouse with shelves of tropical ferns and orchids. It was 
these that I was keen to see again as I wanted to do some 
comparisons between species of Goniophlebium. Unfortunately, 
what was previous a very packed glasshouse, was now half-
empty (Figure 5) and most of the ferns had either gone or were 
in groups ready for shipment elsewhere (Figure 6). Miguel told 
us that the glasshouse had developed a crack in the floor, 
necessitating removal of the ferns whilst repairs were 
undertaken. In the meantime, an Amorphophallus titanum had 
come into bloom and had been exhibited in the space. This had 
pulled in over 5000 visitors, all of whom had paid their entry 
fee. At a time of financial stringency, this made the idea of using 
the space for displays of popular plants very attractive. So, the 
long-established fern collection had been dispersed to other 
botanical gardens and the zoo at Blijdorp, Rotterdam. 

There was still a row of shelves along one side of the glasshouse with pots 
of ferns including 
Drynaria and Pyrrosia. 
Miguel told us that he 
was keen to catalogue 
these plants and ensure 
that the labels were 
correct. He was also 
optimistic that some of 
the epiphytic ferns could 
be displayed elsewhere in 
the Hortus. 

The outdoor collection of 
over 300 varieties and 
species of ferns is 
maintained by Miguel, 
Harry Roskam, who is 
known to many members 
of the BPS, and one other 
gardener. They only work 
for one day per week as 
volunteers. The area of 
the fern garden is being 
increased, and Miguel 
has written an article 
about this for the BPS 
Summer Newsletter.  

Figure 4. 
Pteris semipinnata.
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Figure 5. 
The old fern house.

Figure 6. 
Ferns ready for 
distribution 
elsewhere.
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In contrast to the ancient Hortus botanicus, the University Botanical 
Garden in Utrecht was created in the University Science Park in the early 
1960s. It contains a large defensive fort on an island, and it is this island 
that has been made into the 
largest rock garden in Europe. 
The rockery has three permanent 
gardeners with Connor Smith as 
the lead. Marco de Jong, who 
showed me around, has just 
completed his training and is in a 
probationary period, hoping to 
be taken onto the permanent 
staff. Ferns are not a special 
interest of this botanical garden 
but there are hardy ferns planted 
around the moat of the island, 
with excellent care and labelling 
of all plants (Figure 7).  

In terms of tropical ferns, there were some in the very large hothouse and 
adjacent glasshouses (Figure 8). Here the labelling was not accurate, and 
Marco was hoping to correct this. The very large Angiopteris evecta that I 
had seen on previous visits had been cut back and moved away from the 
central pond to allow in more light. There was a large Sphaeropteris 
cooperi (syn. Cyathea) and many familiar ferns such as Cyrtomium, 
Phlebodium and Anemia species (Figure 9). However, I found one which I 
had not seen before labelled as Microsorum punctatum. I knew this was 
incorrect and took photos which allowed me to identify it as Leptochilus 
wrightii (Figure 10). I also studied a plant labelled as Blechnum 

Figure 8. 
The tropical 
glasshouse, Utrecht.

Figure 7. 
Pyrrosia lingua growing 
outside on a peat 
block bank.
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occidentale and determined that it was probably Blechnum 
appendiculatum, as it had a minutely hairy rachis rather than being 
glabrous (Figure 11). 

These were very enjoyable and worthwhile visits, though the dissolution of 
the tropical fern collection in Leiden was disappointing. I am very grateful 
to Miguel, Marco, Connor and Harry for spending time with us. 

Figure 9. 
An unlabelled Anemia 
species.

Figure 11. 
Blechnum species, 
probably 
B. appendiculatum.

Figure 10. 
Leptochilus wrightii.
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Hothouse Humidity 
Matthew Reeve 

Since the summer newsletter 
I’ve made progress on my new 
hothouse. The structure is now 
complete and most of my 
tropical ferns have taken up 
residence. Most importantly, the 
living room is now cleared of 
the stacked IKEA plastic tubs 
that were acting as a temporary 
fern nursery. I’ve been spending 
the first few weeks trying to 
stabilise and optimise the 
environmental conditions. 
The final panels of glass had barely been positioned, a smell of silicone still 
lingered in the air, and I was already moving a few ferns into the new 
hothouse. I was going away for a few days, so rather than rush in with any 
delicate ferns, I decided to move my collection of small tree ferns in there 
for the few days I was away. The ferns in the cold greenhouse were 
beginning to flush with fronds and would appreciate a little elbow room. I 
also added a small electronic thermometer and hygrometer, so I could 
monitor the temperature and relative humidity whilst I was away. I figured 
before rushing out and buying heaters and humidifiers, I should at least 
see how the environment behaved with no extra support. 

The hothouse is essentially an 
aluminium, double-glazed, lean-to 
conservatory. It fixes to a north-east 
facing wall, but the south facing 
elevation isn’t glazed apart from the 
roof section. So, during the summer 
the structure doesn’t get much 
direct light apart from the early rays 
of sun, which hit a small section of 
the structure but are filtered by 
several tall silver birches when they 
are in leaf. The conservatory 
company advised not to use an 
automatic roof ventilation system, 
as they usually go wrong and they 
wouldn’t be able to guarantee. Instead, I opted for a small side window, 
should additional ventilation be required, and the plan was to install a wall 
ventilation fan in the future. 

The completed 
structure of the new 
hothouse.

A few baby tree ferns 
acting as guinea pigs. 
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Over the few days the temperature inside the 
structure maintained a steady few degrees above 
the outside temperature. There was a slight 
increase in temperature with the morning sun 
relative to the outside temperature but nothing 
like I’ve seen in the other greenhouse structures in 
the garden. So, the thermal glass was working, to 
the point where I was almost wishing there was 
slightly more thermal gain from the morning light. 
It meant the heating bill would be higher 
than anticipated. 

The humidity was essentially the same as outside 
but raised by about 20 %RH after watering the 
plants and wetting the concrete floor. As one 
would expect, this gradually dropped to match the 
outside humidity over the course of a couple of 
days. So, how could I achieve a constant 18 °C and 
80–90 %RH? I had an old oil convection heater. It 
had setting of either 1000 kW or 2000 kW. With a 
simple probe thermostat, on the lower heat level setting, I rigged the 
heater up. The temperature soon stabilised with a gentle oscillation of 
about 1 degree. Even though the floor print of the hothouse is small, only 
3 × 2 m, it’s relatively tall, and what soon became 
apparent was the positioning of the probe of the 
thermostat made a huge difference to the average 
temperature reading. As I moved the thermostat 
around, it was clear the floor temperature was 
several degrees cooler than higher in the structure. 
The introduction of an oscillating fan sufficiently 
remedied this effect and lessened the difference 
across the structure but didn’t remove it 
completely. The fan is on continuously and in my 
opinion, reduces the amount of time the heater is 
on, as the heat is distributed more evenly. After 
considering a commercial fogger, I opted for a 
domestic ultrasonic humidifier. Much cheaper and 
one had served me well in the hot cupboard. 
Should it not work, I would be able to use it 
elsewhere, so it wouldn’t be wasted. 

I filled up the humidifier, a 6 l model, and set it to 
maintain 80 %RH. Within the course of two days, 
I needed to refill it. This was a problem. I don’t use 
a reverse osmosis system, so my only option was 
tap water. Buying 18 l of deionised water from Tesco every week wasn’t 

Probe thermostat.

Oil convection heater.
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practical and I had tried 
rainwater in humidifiers in the 
past but algae becomes a 
problem—not to mention a risk 
of disease from bird droppings 
and so on. You may remember 
in my attempts to raise the 
humidity in the house, I quickly 
coated every surface in a fine 
calcium dust. Vapourising 18 l of 
hard tapwater in the hothouse 
weekly wouldn’t be healthy for 
the plants as they would be 
quickly covered in the deposit. I 
didn’t outwardly panic at the 
stage, I buried my head in the 
sand and I began to move a few 
more ferns into their new home. 
To begin with I added nothing I 
felt was too delicate. Mainly a 
few large Nephrolepis which 
were suffering inside—ironically 
from low humidity—and my 
Drynaria baskets. What I 
noticed was as more plants went 
in, the humidifier was on less 
and less. Miraculously, move 
forward a couple of months, a few more ferns, benches with capillary 
matting, and the humidity remains constant at between 85–95 %RH and 
the humidifier is rarely on. If the door to the hothouse has been open for a 
brief period, it will switch on for a few minutes but nothing more.  

As we’ve moved into summer, the thermal gain has increased slightly, so 
mid-morning I’m finding the temperature goes up to around 22 °C. The 
hottest it’s reached outside (in the shade) this year is 25.4 °C on the 
17 May 22. Inside the hothouse on the same day the most it got to was 
24 °C. For comparison, the polycarbonate lean-to (cold greenhouse) went 
up to 31.4 °C on the same day and the hot cupboard (wood and perspex) 
26.7 °C. Both these structures get more sunlight during the course of the 
day. So, the positioning and type of glazing has certainly helped to keep the 
temperatures more stable in the new hothouse. 

At this point I’ve never felt the need to open the side window and I have no 
immediate plans to install the planned ventilation fan. I’ll monitor what 
happens as we hit the higher temperatures of summer. I’m aware that 

6 l ultrasonic 
humidifier.
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these conditions aren’t fundamentally far off 
what you would expect in a closed terrarium. Of 
course, I’m on the lookout for problems with 
mould, but I’m hoping that if I can keep the air 
circulation sufficiently high I can avoid 
problems associated with a lack of ventilation or 
stagnant air. It’s early days but my 
Microgramma seem happier in the ‘windy’, 
humid conditions than they were in the hot 
cupboard, so I’m sitting back and observing for 
the time being. 

What Is Humidity? 
Humidity is the amount of water vapour held in 
the air. There are several measurements of 
humidity. For us fern growers we are concerned 
with relative humidity, which in simple terms is 
the ratio of how much water vapour is held in 
the air to how much water vapour the air could 
potentially hold at a given temperature and 
pressure. Relative humidity therefore varies 
with the temperature, meaning a change in 
temperature will alter the relative humidity, even if the total amount of 
water vapour in the air remains constant. Colder air can hold less water 
vapour than warmer air. Relative humidity is expressed as a percentage 
(%RH). At 100 %RH, the air is said to be ‘saturated’ and is at its 
‘dew point’. 

The dew point is the temperature to which air must be cooled to become 
saturated with water vapour, assuming constant air pressure and water 
content. When cooled below the dew point, the air’s capacity to hold water 
vapour is reduced and airborne water vapour will begin to condense to 
form liquid water known as ‘dew’. When this occurs, usually via contact 
with a colder surface, dew will form on that surface. 

Interestingly, relative humidity is only a measurement of the invisible 
water vapour. Mists, sprays, fogs and aerosols of water do not count 
towards the measure of relative humidity of the air and won’t necessarily 
directly affect the relative humidity. However, the presence of mists and 
fogs may indicate a body of air may be close to its dew point. Warming a 
body of air that contains a fog may cause that fog to evaporate, as the air 
between the water droplets becomes more able to hold water vapour. 
Relative humidity affects our own perception of temperature. This is 
because a high relative humidity may hinder the body's ability to cool itself 
as it can slow down the evaporation of perspiration from the skin. 

Oscillating fan used 
for air circulation.
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Why Is Humidity Important To Ferns? 
The main factor that has led to ferns and their allies evolving in humid 
environments is that their lifecycle has a reliance on moist habitats. In 
ferns, the egg, produced by a structure called an archegonium, remains 
static while the flagellated sperm, produced by a structure called an 
antheridium, have to swim in a thin film of water to an egg. Therefore, 
although the adult fern sporophyte (the general fern plant with leaves and 
such), can live in fairly dry soil, the sperm need a film of water to swim to 
the egg. Therefore, ferns are mostly found in areas that are at least 
seasonally wet. Many ferns therefore grow in moist areas as it is a more 
conducive environment for their reproduction. Consequently, this is also 
why ferns often grow in shady areas, as many moist areas are in shade. 
There are, of course, exceptions to this, and many ferns have adaptations, 
included changes to their morphology and reproductive behaviour, that 
allow them to survive in places where they can grow for extended periods 
of time with very little moisture—these are often referred to as xeric ferns. 

By evolving in moist environments, ferns have made other adaptations, 
that have yoked them further to relying on higher levels of humidity. The 
extra moisture in the air means there is less potential for transpiration—
less water from the plant evaporates. It is harder for water to evaporate 
into more saturated air than into dryer air. Therefore ferns, and other 

With the addition of 
greenhouse staging, 
more ferns are moved 
into their new home.
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plants that live in moist environments, are generally able to keep their 
stomata (the tiny holes in their leaves which allow gas exchange) open 
longer and wider because there is less risk of losing excessive amounts of 
water. In turn, this increase in CO2 absorption means more photosynthesis 
and more growth. Another way of framing this is that the rate of 
photosynthesis increases as the humidity increases. More photosynthesis 
is particularly welcome if you are living in an environment with reduced 
light levels. If a fern species which has evolved and adapted to living in a 
humid environment finds itself in drier conditions, then transpiration 
rates will be too high and fronds may quickly desiccate. 

What Is VPD? 
Without getting overly complicated, vapour pressure deficit (VPD) is a 
concept that explores the difference between the maximum possible water 
vapour pressure (saturation vapour pressure) and the actual amount of 
water vapour pressure (actual vapour pressure). In essence it’s a 
measurement that relates to the plant’s ability to transpire, open its 
stomata and thrive. At a low VPD the stomata will open but there may be 
no room in the air for more water vapour and therefore transpiration may 
not occur. As VPD increases the stomata will get smaller and close, 
meaning CO2 uptake will reduce. Under these conditions too much water 
could evaporate from the leaf due to a larger difference in vapour pressure 
between the leaf and the air. An ideal VPD means the stomata will open 
and there will be just enough room in the air for the correct level of 
transpiration. It’s a balancing act. Most ferns are adapted to low VPD 
environments and will suffer when the VPD is high. It’s worth also 
considering that VPD requirements may change during different stages of 
growth. A study of Nephrolepis cultivars (Dawson, King and Staay, 1991) 
shows, despite these ferns being among the most sun-tolerant of ferns, 
they all exhibit best growth when very low VPD levels were maintained. 
The following table shows the basic relationship between environmental 
factors and VPD. 

Relationship Between Environmental Factors and VPD

Increase Temperature

will Increase VPDDecrease Humidity

Increase Light Intensity (Leaf Temperature)

Decrease Temperature

will Increase VPDIncrease Humidity

Decrease Light Intensity (Leaf Temperature)
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Techniques To Increase Humidity 
1) Adding more water to the environment. This may be in the form of 
standing vats of water or ponds. The water will evaporate and increase the 
humidity. The higher the temperature of the water, the more evaporation 
will occur. Using damp capillary matting, expanded clay balls or gravel will 
have a similar effect. 

2) Terracotta pots. By using terracotta pots, water is wicked away from the 
soil into the pot and evaporation will occur from the surface of the pot into 
the environment. 

3) Wetting the floor. In environments such as greenhouses, you will be 
able to wet the floor. The water will evaporate and increase humidity. 

4) Lower the temperature. Excessive heat will potentially reduce humidity, 
lowering the temperature may help. Providing shade to your greenhouse 
might work. Increasing ventilation may lower the the temperature but it 
could potentially lower the humidity further if the outside air has a lower 
humidity level. 

5) Use a humidifier, fogger or misting system. There are several types 
available which use different mechanisms to add water vapour or mists to 
the air. Commercial foggers generally use high pressure to create a fine 
mist through nozzles. There are smaller ultrasonic systems available which 
would be suitable for smaller greenhouses, conservatories and plant 
rooms. Very small ultrasonic systems and misting systems are also 
available for terrariums. The latter being available from reptile and 
amphibian specialists. Be aware that if you are using tap water in a hard 
water area, excessive use of these systems may result in calcium deposits 
on your plants which, as well as being unsightly, may impede 
photosynthesis and affect the health of your plants. 

7) Using a handheld mister or spray. The effect will probably do very little 
to adjust the relative humidity, any adjustment is likely to be only 
temporary. 

8) Grouping plants. Keeping plants closer together will increase relative 
humidity locally around the plants. 

9) Positioning your plants. You may find there are corners or areas of your 
greenhouse that may have greater localised humidity. The temperature 
differential from the bottom of the greenhouse to the top, will equally 
mean there is also a differential of humidity too. If the top shelf of your 
greenhouse is 20 °C with a relative humidity of 62 %RH, and the floor of 
your greenhouse is 16 °C, the corresponding relative humidity at the floor 
would be around 80 %RH. 
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Measuring Humidity 
Hygrometers are used to 
measure humidity. There are two 
main kinds. Mechanical 
hygrometers make use of organic 
substances (typically a piece of hair) 
that will contract and expand in 
response to the humidity. 
Contraction and expansion of the 
hair element in a mechanical 
hygrometer causes the spring to 
move the needle on the dial. 
Electronic hygrometers measure the 
change in electrical resistance of a 
thin layer of lithium chloride, or of 
a semiconductor device, as the 
humidity changes. Other 
hygrometers sense changes in 
weight, volume, or transparency of 
various substances that react 
to humidity. 

I’ve experimented with a few brands 
of electronic hygrometers in my 
greenhouses. It’s worth noting that 
most of them are not recommended 
for use outside or in environments over 90 %RH. However, I’ve had most 
success with the Govee H5179 Smart Thermo-Hygrometer. This little 
device can hang in the hothouse and sends data to your smartphone via 
Bluetooth and WiFi. It’s battery powered, with a working humidity range 
of 0–99 %RH and working temperature range of -20–60 °C. It also allows 
you to export your data. I did chance one outside, but it got rained on, and 
promptly stopped working. I replaced it but in a new position under the 
eaves of the garage, so it remains away from any rain. 

Govee H5179 Smart 
Thermo-Hygrometer 
records continuous 
data and send to my 
iPhone via WiFi and 
Bluetooth.

MATTHEW REEVE 
Matthew is an amateur 
pteridomaniac with a passion 
of tropical, tender and aquatic 
ferns. He works in theatre as 
a musical director and 
composer. He recently joined 
the BPS committee and co-
leads the Tropical and Indoor 
Fern Group with Peter Blake.
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IATFG Meeting: Churchtown Botanic 
Garden 
The IATFG had its first fernery visit on 29 April 2022, the day before the 
BPS AGM at Edge Hill University. The fernery in Churchtown Botanic 
Gardens, Southport, has become one of the best-maintained and best-
stocked heated ferneries in the country. Much of the restoration and 
development of the fernery has been led by Michael Hayward, who lives 
locally, with volunteers from both the BPS and the Botanic Gardens 
Community Association (BGCA) in association with Sefton Council. On a 
very pleasant sunny Friday, sixteen members of the IATFG, BGCA and 
some friends and relatives, met outside the fernery where Michael 
Hayward gave a brief history of the building. It had originally been part of 
a huge glass conservatory, which has now been demolished. The building 
was re-roofed in the 2000s and, over the past decade, many of the plants 
had been donated by members of the BPS and by Royal Botanic 
Garden Edinburgh. 

The building is heated by hot-water pipes during winter months and a 
minimum of 10 °C is aimed for. Unfortunately, the boiler has not been one 

Michael Hayward 
giving us a brief 
history of the fernery.
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hundred percent reliable. Overnight 
temperatures have occasionally 
dropped to 4–5 °C and electric heaters 
have had to be brought into use. The 
roof is fully-glazed and white-washed 
but there is no moveable sun shielding. 
Humidity is provided by standing water 
in several places and a restored central 
fountain. An obsolete misting system 
has been removed and watering is by 
hand and hosepipe. Ventilation is 
difficult to control as the winding 
mechanism for the rooflights has 
become rusted. 

Inside the building the temperature 
was tropical. Many ferns had grown to 
enormous proportions in comparison 
with what many of us could achieve at 
home. There were many different 
species of tree ferns, at least five species 
of Dicksonia, six Cyathea types and four Cibotium, in addition to a large 
Ptisana salicina (syn. Marattia salicina) and an Angiopteris evecta. Many 
of the wall pockets had been repaired and stocked with epiphytic ferns and 
some attractive Epiphyllum, which were in flower. Platycerium veitchii 
grew high on the walls in the sunlight through the glass roof and there 
were specimens of P. alcicorne, P. bifurcatum and P. ellisii. 
There were large stands of pale green Microlepia 
platyphylla and Phegopteris decursivepinnata, showing the 
benefit of winter protection for a borderline hardy fern. 
Three different Blechnum species thrived in the warmth as 
did eleven species of Pteris. The central fountain had been 
repaired and added to the humidity of the fernery. The 
fountain had been planted with Adiantum capillus-veneris, 
which was growing well in the dripping water, and Marsilea 
quadrifolia thrived at the pond edge. 

Alison Evans told us that there were now over 100 different 
ferns in the Fernery, mainly from donations. Since our visit, 
Alison has surveyed the plants and has brought the list of 
species up to date. This list shows just how large and 
extensive the collection is at Southport. As the first fernery 
visit for the IATFG, it was a great success!

Marsilea quadrifolia 
growing on the 
fountain edge, with 
Nephrolepis cordifolia 
‘Duffii’ and Adiantum 
capillus-veneris in the 
background. 

Platycerium veitchii 
growing 
lithophytically.
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List of Ferns in the Fernery at Churchtown Botanic Gardens 
29 April 2022

Adiantum capillus-veneris, caudatum, davidii, 
hispidulum, pedatum subsp. 
pedatum, peruvianum, raddianum, 
raddianum ‘Fritz Luth’, raddianum 
‘Microphyllum’, raddianum ‘Pacific 
Gem’, tenerum

Alsophila dealbata (syn. Cyathea), macgregorii 
(syn. Cyathea gleichenioides), smithii 
(syn. Cyathea)

Amauropelta beddomei (syn. Parathelypteris)

Angiopteris evecta

Anisocampium niponicum (syn. Athyrium niponicum 
var. pictum)

Arachniodes simplicior

Asplenium antiquum, antiquum ‘Crissie’, 
antiquum ‘Osaka’, australasicum, 
bulbiferum subsp. bulbiferum, nidus, 
oblongifolium, obtusatum subsp. 
obtusatum, scolopendrium subsp. 
scolopendrium, trichomanes

Campyloneurum angustifolium, phyllitidis

Left to Right. Isa 
Arslan, Martin 
Rickard, Sandra Cain, 
Michard Hayward, 
Rita Hardman, Sean 
Barton, Peter Blake, 
Nick Lodge, Alison 
Evans, Roger Golding 
and Matthew Reeve.
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List of Ferns in the Fernery at Churchtown Botanic Gardens (cont.) 
29 April 2022

Cibotium chamissoi, glaucum, menziesii, 
nealiae, schiedei

Cyrtomium falcatum ‘Rochfordianum’, fortunei, 
lonchitoides, macrophyllum

Davallia bullata (syn. mariesii), pentaphylla, 
tyermannii

Dennstaedtia bipinnata

Deparia petersenii subsp. petersenii

Dicksonia antarctica, blumei, fibrosa, 
sellowiana, squarrosa, 
thyrsopteroides, youngiae

Didymochlaena truncatula (syn. lunulata)

Diplazium esculentum

Doodia media

Doryopteris pedata

Drynaria coronans (syn. Aglaomorpha)

Dryopteris sieboldii, varia

Equisetum hyemale subsp. affine, myriochaetum, 
× bowmanii

Goniophlebium percussum, subauriculatum

Lecanopteris pustulata subsp. pustulata (syn. 
Phymatorsorus diversifolius)

Lophosoria quadripinnata

Lygodium japonicum

Marsilea quadrifolia

Microgramma lycopodioides

Microlepia platyphylla, strigosa

Nephrolepis cordifolia, cordifolia ‘Duffii’

Neoblechnum brasiliense (syn. Blechnum), brasiliense 
‘Crested’ (syn. Blechnum)

Oceanopteris gibba (syn. Blechnum gibbum), ciliata 
(syn. Blechnum moorei)

Onychium japonicum

Osmunda japonica

Parapolystichum microsorum (syn. Lastreopsis 
microsora)
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List of Ferns in the Fernery at Churchtown Botanic Gardens (cont.) 
29 April 2022

Pellaea cordifolia, ovata

Phegopteris decursivepinnata

Phlebodium aureum, aureum ‘Mandaianum’, 
areolatum (syn. pseudoaureum)

Platycerium alcicorne, bifurcatum, ellisii, veitchii

Plenasium javanicum (syn. Osmunda javanica)

Polystichum luctuosum (syn. tsussimense), vestitum

Psilotum nudum

Pteris cretica subsp. cretica, cretica 
‘Wimsettii’, dentata (syn. straminea), 
ensiformis, ensiformis 
‘Evergemiensis’, incompleta, longipes 
(syn. wallichiana), parkeri (syn. 
albomarginata), quadriaurita, tremula, 
umbrosa, vittata subsp. vittata

Ptisana salicina (syn. Marattia)

Pyrrosia eleagnifolia, lingua, lingua ‘Ogon 
Nishiki’, lingua ‘Tachiba Koryu’, lingua 
‘Yabane Fu’, sheareri, similis (syn. 
lingua ‘Similis’

Sphaeropteris cooperi (syn. Cyathea), cooperi 
‘Highland Lace’, medullaris (syn. 
Cyathea)

Thyrsopteris elegans

Todea barbara

Woodwardia prolifera, radicans, unigemmata
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