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World”
Adrian Cooper
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Chairman’s Chatter
I hope that you like this issue of the Group’s newsletter. There is
whole lot of unique information on both Iran and North Macedonia
with many mysteries that are being discovered now that these
countries have become more accessible over the years. In addition,
there is a very detailed presentation of what one of our premier
growers does in order to grow his fritillaries. A great deal of
thought has gone into his methods and the reasoning behind it is
well described. We have had to curtail this article for reasons of
space so you will receive the second instalment in the next
newsletter as long as you pay your subscription!
By the time you read this, we should have completed our separation
from the AGS. This has entailed the closure of the original bank
account and the setting up of a new one. This necessitates a change
in all subscriptions paid by standing order so you will receive a
communication shortly with the revised requirement to cancel your
existing standing order and to substitute it with one bearing the new
account details. Apart from that it is very much business as usual
so…
I hope that you can all come to our spring show and listen to the
two excellent speakers that we have lined up. This will be in the
New Haw Community Centre which is easily accessible off the
M25.

Bob Wallis
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Return to Eight Frit Mountain: the Journey Back
and Beyond
Pietro Roseo
Summary of the talk given to the Fritillaria Group in March
2019 (Bob & Rannveig Wallis)
What an amazing country Iran is! There is so much to see in what
is an incredibly plant-rich state. It has been ten years since we were
last there ourselves but in 2017, the intrepid Pietro led a small
group around the north western area and found many things that
none of us knew were there or in some cases even failed to identify!
Having landed at the new airport, the group proceeded to the area
around Zanjan. It had been a very cold winter and there was still a
lot of snow lying on the passes in this largely quite dry area.
Nevertheless, Iris hymenospatha, in a variety of colours and
Fritillaria zagrica were found in flower surrounded by the
ubiquitous Ranunculus kochii and a Colchicum which looks like a
small form of C szovitsii. The continuation north-westwards was
hampered by the refusal of the bus driver to take his bus over the
many potholed roads on the route and necessitated a change of
vehicle and driver. It was only due to the resourcefulness of xxx,
their Iranian guide, who enabled them to get on their way towards
Khakhal, this time in an ancient, out of work, school bus. En route
the sumptuous Iris acutiloba subsp longitepala was in perfect
flower as was the newly described Crocus reinhardtii, Iris
pseudocaucasica, I reticulata and a mysterious fritillary which
unfortunately was quite immature so it was impossible to identify it
with any certainty. The flowers seemed to be colouring into
pinkish but its affinities will have to wait for another trip.
The road eastwards from Khalkhal goes over a pass in the Talysh
range and then descends steeply towards the mild, humid Caspian
Sea. This transition zone from the steppe climate of the high
plateau, through an alpine region and then into the temperate rain4

Iris acutiloba subsp longitepala East of Zanjan
forest has enabled the evolution of a diverse and wonderful flora.
The most notable of which is fabulous deep yellow Paeonia
wendelboi and the deep green leaved Galanthus transcaucasicus,
which grow on opposite sides of the watershed. On the eastern
slopes, in the upper reaches of the forest, the snowdrop grows with
both pink and yellow-flowered Corydalis cava, C angustiflolia,
Cardamine sp, the semiparasitic Rhynchocorus elephas, the tiny
deep blue Anemone caucasica, Iris reticulata, Cyclamen elegans
and Primula vulgaris. It is here that Fritillaria kotschyana was just
opening its large green and brown flowers. It grows in this misty
place amongst many herbs like Papaver orientalis, and bracken
which together with the large leaves of Colchicum speciosum,
shade the fritillary bulbs throughout the summer only to die down
and get flattened by snow in the winter in preparation for the
regrowth of the spring flowers.
Heading further north and west we go back over the Talysh onto the
high, dry plateau, passing by a few F gibbosa in the small bushes
5

F gibbosa

F atrolineata

on sandy hills and Iris paradoxa yet to come into flower. They
eventually ended up on the banks of the Aras river, the border with
Azerbayjan, where both subspecies of Iris iberica, subsp
elegantissima and subsp lycotis were growing. This whole area is a
mecca for oncocyclus Iris and besides those noted above, the
exquisite Iris paradoxa subsp mirabilis has found its niche not far
away and I barnumae subsp urmiensis grows on a ridge between
the Lake Orumiyeh and the Turkish border. The area around here
and all the way southwards, around the lake and on again in
Kordistan Province has good populations of F crassifolia subsp
kurdica, preferring always to be amongst loose rocks and in screes.
The aforementioned ridge is the home of a multitude of a Fritillaria
which has been given various names. The accepted name in Iran is
F chlororhabdota but it is not very different from F caucasica. It
was collected here by the BSBE expedition in 1963 but remained
unnamed until 1997. It is mainly brown-flowered but Pietro
showed us a lovely yellow form. Still to the west of the lake but at
lower altitude, there are a number of gorges and a form of F
assyriaca grows in the rock ledges here. There are minor.
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F chlororhabdota yellow form

F uva-vulpis

differences from F assyriaca as we find it in Turkey and the black
rather than dark green nectaries have enabled it to be separated as F
atrolineata
Heading further south again, paralleling first the Turkish border and
then that of Iraq, we enter Kordistan Province. The road between
Saqqez and Marivan has seen a lot of reforestation but it is still a
wonderful area for bulbs. Iris bakeriana, I pseudocaucasica, I
aucheri, Tulipa humilis and various forms of Crocus biflorus all
abound here. A particularly good find was the rarely seen
Corydalis haussnechtii with its purple bracts. This border area is
the source of that commonly cultivated fritillary, F uva-vulpis, with
its bright green leaves which are much broader than the related F
assyriaca and brown flowers with a yellow apex. It is only
common in wet fields that are not too deeply cultivated so that its
rice grain-like offsets can get spread around. Pietro also showed us
a green-flowered species that certainly resembles F uva-vulpis but it
is not possible to be sure what it is without some further
investigation.
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Fritillaria assyriaca and F uva-vulpis sometimes grow together in
seasonally wet fields and it is uncertain which is which.
The treasures did not end there as the next stop revealed an
abundance of Anemone coronaria and a forest of almost a metre tall
I aucheri with flower colours ranging from white to blue. Red
flowered, Tulipa humilis possibly in the form we know as T
kurdica, was also here in good numbers peppered with very
variable Fritillaria persica and Bongardia chrysogonum. The
highlight nevertheless was a north-facing shale scree slope where a
large number of Fritillaria crassifolia subsp hakkariensis grew.
Here it varies from an ivory white to quite a reddish brown unlike
the generally green-flowered form found in adjacent Turkey.
Nevertheless the long ridged nectary with a black mark at the base
are the defining characteristics of this very local plant. The flower
shape is a square bell whereas its close neighbour and very similar
F poluninii has a narrower flower which becomes quite flared.
The nectary in this case is short providing a ready distinction. This
latter fritillary grows a few miles south of Marivan, very close to
the border with Iraq, and seems to be carefully watched over by an
army post which past experience has taught the group to avoid
8

Fritillaria crassifolia subsp hakkariensis inhabits north-facing shale
scree
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when one has a camera. Your reporter was very surprised to see the
variation in Iris zagrica here as it seems to grade into the variable I
reticulata. All the I zagrica that we have seen before have been
remarkably constant. The group also found lots of Eranthis and
Crocus biflorus complex here. We christened this place 8-Frit
mountain many years ago now and it still lives up to its name.

F avromanica is a newly described one from the Avroman
mountains.
One of the species here looks very like a form of F chlorantha in its
broad green lowest leaves and its tubular flower but the flower is
brown with a marked green fascia down the midline of each tepal
and has recently been described as F avromanica after the mountain
range where we are. It grows on an open part of the hillside, in bare
areas between 60 cm tall spiny Astragalus bushes. Another much
larger fritillary looks very like F crassifolia subsp kurdica but it is
at least twice the size of those found elsewhere nearby and may
merit a new name.
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A large form of F crassifolia subsp kurdica shares the mountain
with a green form of F straussii
The flowers may be either brown with a yellow apex on each tepal
or fully yellow. It grows in full sun at this altitude (2600m) on a
south-facing slope but it obviously gets a deep snow covering in
winter. In shadier places very close by there are good colonies of F
straussii. The flowers are mainly green at this site, being brown, or
at least fading to brown, further north. The large bright green
leaves which are in opposite pairs or whorls are a clear sign its
identity. Another mystery that will repay further investigation is a
plant in the F assyriaca group with green flowers. The stem leaves
are narrow and canaliculate and the basal leaves, especially those
on immature bulbs are ovate to broadly lanceolate. The style is
quite stout, leading one to the conclusion that this is another form of
very variable F assyriaca. Dotted around the slopes here are
numerous F imperialis and F persica which together with F uvavulpis, a striped form of F assyriaca and F poluninii complete the
number to justify our christening of this area “Eight-Frit Mountain”
and that is only if we lump all the F assyriaca lookalikes under one
name! If not, we will have to increase the value of the name!
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The green-striped F assyriaca typical of those in Iran
The route eastwards from here runs along a green agricultural
valley with plenty of wild field margins in between. Here were
spotted several orchids: Ophrys straussii and Orchis collina, and on
dry parts, many deep red Anemone biflora. The fields and their
margins provide ideal conditions for the rhizomatous Fritillaria
assyriaca. The striped flowers are the commonest variety found in
this part of Iran.
Sanandaj lies in a valley so the road eastwards goes up several
hairpins and through tunnels on to a pass before the long descent
towards Hamadan. The group located good F zagrica here along
with more typical looking Iris zagrica and several red tulips which
seems to be T faribae. It is here that we had found, in previous
years, a small brown-flowered Fritillaria with a stout style, broad
lower leaves but narrow canaliculate upper leaves. It looks very
like what Khaniki christened as F chlororhadota but it lacks the
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Fritillaria aff assyriaca, East of Sanadaj
green stripe inside flowers so it is another mystery whose solution
will only be possible if we can go back there and take a closer look
at a larger population. For now we can only refer to it as F aff
assyriaca.
The road onwards through Hamadan towards Aligudarz is now a
dual carriageway so it is easy to miss the wonderful Iris meda
which occur along here or perhaps they have been destroyed by the
road building because they seem to be in much smaller clumps than
13

in previous years. Occasionally there are small oak bushes
denoting an area where the moisture level is higher. It is here that
Orchis punctulata and O simia came into view along with
Aristolochia bottae, the shuttlecock-shaped flower heads of Allium
noeanum and more Fritillaria persica (photograph inside back
cover) in a lovely yellow form.
We are now not too far from one of the Fritillaria imperialis
reserves. With a brand new gateway announcing its presence, the
one above Khonsar is well worth a visit. It actually has more than a
monoculture of the fritillary as the group found lots of Corydalis aff
verticillaris a form that lacks the typical up-turned spur, the
Bellevalia relative: Alrauwia nutans and in wet flushes Fritillaria
reuteri. The flowing water making photography a rather damp and
muddy pastime. In fact, the party was reminded that kneeling
requires some careful observation as Pietro showed us a close up
picture of a Zagros Spider-tailed Horned Viper which they had
spotted in spite of its excellent camouflage. The curious
arachnidiform tail is waved to attract small birds.
The final botanical stop of the tour was on the outskirts of Arak,
where a large rocky hill occupies the considerable space between
the east- and west-bound roads of a dual carriageway. The
kaleidoscopic range of the Anemone biflora that occur here is
outstanding. The whole hillside is a floral treat of Gagea and
Tulipa with the rare Alrauwia bellii crowning the summit.
This was not just a botanical tour but a multifaceted tour de force
including wonderful architecture, landscapes, insects, reptiles and
several birds. It is not possible to include it all here but I hope that
we have captured the essence of Pietro’s presentation.
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Some Fritillarias in North Macedonia
Ian Robertson
In May 2019 four of us went to look at plants in the mountains of
North Macedonia bordering Albania and Greece. Unusually for
recent years it had been a late winter so there was quite a lot of
snow still lying. We started on Mt Pelister on which there are large
areas with acidic soil which fritillaries don’t seem to favour.
However, lower down it is more alkaline with large populations of
Lilium martagon and not far from one of these there was a single
rather pale coloured Fritillaria exactly like some I saw near
Trebinje, Bosnia. I hunted around to try to ﬁnd some more, but to
no avail. I think that this may be either F messanensis or F.
montana but I can’t be sure which.

Fritillaria montana on Mt Magara (photo: Roy Skidmore)
Next we went to Magara where there was quite a large population
of what seem to be F. montana. Previously I had only seen these
on the show bench, when the ﬂowers were a dark chocolate brown
and seemed larger than those on Magara which were only thimble
sized. Also there was considerable colour variation from dark
brown to a distinct reddish brown and to having the outer petals
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speckled. They were growing through quite rank grass which had
been compressed by snow and as they were only about nine inches
high, I suspect they would have soon been hidden by the new grass.
We found no Fritillaries as we climbed the steep path through the
beech woods, and when we emerged the path was covered in snow.
However on the hill side next to the path, among the patches of
snow there were a few F. montana, all with speckled outer petals.
Other plants ﬂowering with them were the pale yellow form of
Crocus cvijicii, and Saxifraga ferdinandi-coburgi and S.
macedonica. I suspect there may have been more F. montana
further up but the heavy snow deterred us from looking.

F macedonica on Mt Jablanca (Roy Skidmore)
Having spent the night in Struga we walked up Jablanica to look for
the three species of Crocus that grow there and also Fritillaria
macedonica. This was the third time I had been up there and
previously had seen a few of the ubiquitous Crocus veluchensis and
also the newly described, Crocus jablanicensis - rather like a white
C.cvijicii with a white style - and about twenty F.macedonica. This
16

time we struck it just right. There were a lot of both crocuses plus
C. pelistericus and a large population of F. macedonica, all at peak
ﬂowering. All this area is above the tree line and is open grass
moorland and the pH is about 6.0. There are some wet areas near
the stream where the C. pelistericus grows, and while the F.
macedonica can be found in several places on the hillside, the
largest population was not far from the stream on ﬂat ground and
quite close to the crocus. Some quite large patches of sedge grow
on the hillside and we found several fritillaries growing there.
Interestingly on the two previous occasions when we have been in
that area we have searched and never found anything in the sedge
areas. That was probably eﬀectively three weeks later than this
year, which was a late Spring, and previously the sedge was much
more rank than this year. Similarly, we have walked very close or
even over where the main Fritillaria population was and never
noticed any fritillaries. This was probably because this year we got
there before the ﬂocks were brought up to graze. In previous years,
they would probably have eaten any seed pods there may have
been. The sheep do not eat the sedge so the seed will survive and
therefore it acts as a reservoir. All the ﬂowers that we found were a
very uniform dark chocolate colour and just a bit smaller than the
familiar F. melaegris.
Next stop was Mount Korab. This is not an easy site to reach as the
higher part of the road up is rough and only accessible in a 4x4. We
hired one with driver who took us as far as the second (unmanned)
police station, from where we climbed for an hour to get above the
tree line. As we walked up the rough track Roy Skidmore shouted
and leapt back as a viper reared up at him. This was a Meadow
Viper (Vipera ursinii) which can apparently give a very nasty bite,
but in this instance failed to do so, which was lucky, as we were a
very long way from any help! In 2017 we had seen a very small
one in exactly the same place, so it may have been the same one
that had grown a bit. Shortly after that incident we reached a site
where in 2017 we had seen one or two fritillaries.
17

F macedonica on Mt Korab (Roy Skidmore)

Crocus veluchensis in the snow melt on Mt Korab. (Roy Skidmore)
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This time there must have been at least ﬁfty looking at their best.
We then climbed higher up a fairly steep track through the grass
moorland up to about 2000m. There were a lot of Crocus
veluchensis but no sign of C. pelistericus or C. scardicus which we
had hoped we might see, but also quite the largest population of
fritillaries I have ever seen. I don’t think it is an exaggeration to
say that there were literally hundreds of thousands of F.
macedonica stretching all the way up the mountain and all in
pristine condition. Also whereas the population on Jablanica was of
a fairly uniform colour there was much more colour variation in the
Korab population, from dark chocolate to a rather paler red brown.
Whether 2019 was an especially good year, or simply that we got
there before the ﬂocks started to graze I don’t know, but we
certainly struck it lucky and they really were a sight to behold.
Having spent some time up there we were disturbed by someone
shouting from higher up the mountain and as this was close to the
Albanian border and a known haunt of smugglers, we decided that
discretion was the better part of valour and beat a fairly hasty
retreat!
Our ﬁnal mountain was Sar (Scardus) where we drew a blank so far
as Fritillaries were concerned, probably because the soil is fairly
acid - between 5.5 and 6.0. However there were large patches of
Crocus scardicus near the snow, a lot of C. veluchensis, and
Daphne mezereum was in ﬂower peeping out of the juniper scrub,
but there were no Fritillaria to be seen. You can’t win them all, but
this was nevertheless a very successful trip. Fritillaria macedonica
is said to be fairly rare but from what we saw it is locally abundant.
It seems only to grow in open grass moorland at about 2000m, well
above the tree line and must be covered with quite deep snow in
winter. The sites we visited are not very easily accessible, and
entailed two hour, uphill - sometimes steep -walks from the car.
Though perhaps I should not over stress this as your scribe, an
admittedly quite ﬁt, octogenarian managed without much trouble.
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Crocus scardicus grows on Mt Sar (Scardus) as the name suggests.
I have a ﬁnal postscript on the weather conditions this season in N.
Macedonia. In the mountains it was quite a late Spring, but in the
valleys it had obviously been fairly early. Both Ramonda nathaliae
and R. serbica grow there, and on previous occasions, in early June,
we had seen both in ﬂower. This year, two weeks earlier, the
ﬂowers were over and we saw not one. So beware reading too
much into weather forecasts for the large towns in the valleys, they
are not good indicators of weather in the mountains.
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Growing Fritillaria: What I do and Why
Colin Everett [Part 1]
Summary of the talk given to the Fritillaria Group in
November 2019 (George Elder)
Colin began by telling us that he and Paul Cumbleton had recently
moved their home and bulb collections from suburban Surrey to
rural mid-Somerset where they are developing a garden that enables
them to experiment with different plantings. He then proceeded to
give an informative and thoughtful account of how he grows
Fritillaria. The talk was illustrated by many explanatory slides and
Colin’s photographs of his superbly grown plants.

Colin’s Fritillaria house is the one immediately behind
Paul’s crevice garden

21

His collection is housed in a well-ventilated greenhouse and
currently consists of 395 pots of Fritillaria species and subspecies
with 111 of the 162 known species being represented.
Pots and potting mixes
All plants are grown in black plastic pots using a size appropriate to
the stage of growth. They range from 7cm square (200mL) to 2L
long toms with most of the collection currently housed in 9cm
square, 13cm deep (400mL) containers.

He found that growing in pure Seramis or cat litter (see FG Journals
24:4-11, 2009 and 31:13-15, 2012) did not work for him so he now
makes most of his growing media from three components: John
Innes 2, 2-4mm grit and the Seramis-like material Sanicat Pink,
mixed in the ratio 1-1-2. The John Innes 2 is home-made using
loam with an adequate clay content to ensure sufficient ionexchange capacity to hold fertilisers. The fertiliser holding capacity
of those commercial John Innes composts based on a sandy loam
can be improved by adding about 10% by volume of cat litter.
“Mix A” contains equal volumes of John Innes 2 and grit. In a
400mL pot this holds about 85mL of water. Adding an equal
amount of Sanicat Pink to mix A increases the water holding
capacity to about 125mL per 400mL pot. The smaller granules of
the Tesco cat litter he used to use increases this to about 146mL.
The cat litters also hold moisture away from the roots. This “mix
BS” (50% mix A, 50% Sanicat Pink) is the one that he uses for all
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Fritillaria except species such as F. camschatcensis, F. davidii, F.
koidzumiana and some Chinese sp. which are grown in a mixture of
equal parts of John Innes 2, composted bark, leaf mould (or multipurpose compost) and perlite. The other Chinese sp. go into mix BS
or BA (50% mix A, 50% Absorption granules) - which mix they go
into depends on the level of moisture their roots seem to require.
The “absorption granules” are the same as the now no longer
available Tesco cat litter – see appendix for information. Before
filling pots, the drainage holes are covered with pieces of shade
netting; crocks are not used.
Producing and growing seed
Seeds are sown densely on top of mix BA in September/October
and covered with about 5mm of grit. Pots are then stood outside for
two weeks to allow rain to rehydrate the seeds. If there is no rain
they are watered twice. They then go into a fridge at 5-6°C. For the
two batches of seed sown in 2019, refrigeration was started on
October 9th and 19th. Seed received after the end of October is
stored and sown the following year. Pots in the fridge are inspected
every day or two and any that have germinated are taken out and
put in the light. Those showing no germination are removed at the
end of March. More information about using refrigeration to aid
germination is given in Colin’s article in FG Journal 42:17-24,
2018. It seems to be particularly useful for germinating ‘difficult’
species such as F. alburyana and other high altitude species. In
addition, the earlier germination obtained for many species gives a
longer first growing season, for example 112 days for F. eduardii.
Pots of germinated seed are placed on a seed tray to prevent any
escapees being lost in the plunge. They are watered regularly with a
weak solution of fertiliser. Watering from the bottom to prevent
damping off is only necessary if the crop of seedlings is particularly
dense. Seedlings are moved to a frost-free greenhouse if there is
any risk of freezing.
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Seedlings only require watering from below if they are densely
packed
Since bees and other insects are poor at distinguishing between
Fritillaria species, hybrids are likely to arise in any large collection
unless care is taken to keep species pure. Some hybrids make
attractive plants. Such promiscuity can be prevented by shielding
plants with insect-proof plastic netting; vegetable bags from
Sainsburys make good screens.
Anthers rather than a paint brush are used for pollination in order to
avoid possible contamination. Warm days are best for pollination;
F. chitralensis in particular being unlikely to set seed unless the
weather is warm. Low temperatures may kill some seeds. In
particular, F. chitralensis will not tolerate anything lower than 5°C
after pollination to get viable seeds. When plants from separate
clones are not in flower at the same time, pollen may be stored for
two years (this is as long as he has done it so far) by using a
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procedure developed by lily growers. Dehisced anthers are
harvested and placed in unsealed Eppendorf tubes which are then
kept in an airtight jar containing silica gel for 12-24hours before
being rapidly sealed and stored in a deep freeze. They can then be
used after leaving to thaw at room temperature.

Queen wasps are a major pollinator in spring so plastic netting can
be used to prevent random insect pollination

F purdyi x biflora is a result of open pollination
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Watering and Fertilising
Unlike many growers, Colin has no fixed date on which he starts
watering in the autumn but waits for a night temperature
consistently below 10°C. He then adds water at 10% of the pot
volume (32% of the total water holding capacity of his mix) once a
week for three weeks until the mix is 96% saturated. Pots are then
never allowed to dry out. The aim of staggering initial watering in
this way is to make the emerging roots search for water which he
believes helps to stimulate more root growth. As with seedlings, he
feeds at every watering with only occasional exceptions. Although
this regime works well for most species, some benefit from drier
conditions. For some American species such as F. liliaceae and F.
recurva, less water is required early in the season and watering
should be very restricted as they flower. The latter in particular has
a reputation for splitting up after flowering but this can be
prevented by keeping the compost dryer to stop the basal plate
rotting and hence only being left with rice.

F liliacea benefits from drier conditions
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The mixes BS and BA that Colin uses for most of his collection
contain little nutrient so the selection of a fertiliser that works well
during the cooler months of the year when Fritillaria make most of
their growth is important. Most fertilisers are designed to work best
at warmer temperatures and could potentially cause problems if
applied at cooler temperatures. The reason for this is that the
activity of the nitrifying bacteria that most efficiently convert
ammonium salts and urea (together referred to as ammoniacal
nitrogen) to the nitrates that promote growth is markedly slowed at
temperatures below 13 – 15.5°C. These bacteria produce nitrite as
an intermediate which is potentially toxic. At higher temperatures
this is converted very quickly. It is not known whether nitrite is
toxic for Fritillaria. The signs of nitrite poisoning are root
browning, leaf wilting, dark green leaves, stunted growth, leaf burn,
chlorosis or flecks on leaves. Those of ammonium toxicity are
similar.
Colin therefore recommended the use of fertilisers in which
ammoniacal nitrogen is less than 40% of total nitrogen compounds.
Thus he suggested that Chempak 8 (NPK 12.5-25-25; ammoniacal
nitrogen 39% of total nitrogen) is a better choice than the Tomorite
(NPK 4-3-8; ammoniacal nitrogen 53% of total nitrogen) that is
used by many bulb growers. In some tomato fertilisers 100% of
their nitrogen is ammoniacal nitrogen. Chempak 8 was suggested as
it is relatively easy to obtain. Colin himself currently uses 5g/9.1L
water of Peters Excel NPK 15-5-15 (21.3% of total nitrogen as
ammoniacal nitrogen) for most of the growing season. At 82ppm
nitrogen and with a conductivity of around 1000μS this dilution
achieves his objectives of keeping the former below 100ppm and
the latter below 1700μS. Later in the season he changes to a higher
potassium feed of 2.5g/9.1L water of Peters Excel NPK 13-5-20
(15.4% of total nitrogen as ammoniacal nitrogen) to which he adds
2.5g/9.1L water of sulphate of potash to give 36ppm nitrogen,
184ppm potassium and a conductivity of about 1000μS. He also
mentioned another fertiliser, Peters Professional Winter Grow
Special NPK, that is specially designed for dull weather and lower
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temperatures. It contains a lot of fast-absorbing nitrate nitrogen
(ammoniacal nitrogen only 7.9% which equates to 39.5% of total
nitrogen being ammoniacal nitrogen) for quick effects and is ideal
for application when growth is desired during the winter. This
would be good for Fritillaria and similar to Peters Excel 15-5-15.
He uses the latter simply because he has a good stock of it that Paul
uses for his South African bulbs. Peters Professional Winter Grow
Special (20-10-20) he would suggest using at 4g/9.1L water. This
should give 87-88ppm of nitrogen for most of the season. Later in
the season he advises taking this down to 2g/9.1L water but adding
2.5g/9.1L water of sulphate of potash.
In addition to fertilisers, the addition of preparations that contain
various bacteria and mycorrhizae may help to control fungal
problems, though their effect on the growth of Fritillaria is
uncertain. TNC Mycorr Hydro (from The Nutrient Company (TNC)
Ltd) which is designed for rapid draining media such as clay balls
(e.g. cat litter) was recommended with the warning that these
products have a short shelf life if stored incorrectly so are better
used fresh.
Growing
All pots are plunged in sand. Since his plunges are quite shallow,
15cm and 18cm, there is a danger that the bottoms of the pots may
become surrounded by water-logged sand which impairs drainage
and may lead to rot. He has therefore constructed a drain to remove
excess water. Pots are lifted regularly to inspect for emerging roots.
Once these appear, pots are marked with a red label and left
undisturbed. A moisture meter is used to monitor moisture levels at
the bottom of the sand plunge which in turn then gives an indication
of when to water.
His greenhouse is unheated and there are no heating cables in his
plunge. So far he has found that most species will withstand subzero conditions for a short time. For example during the ‘beast from
the east’ in March 2018 his greenhouse was covered in ice and the
leaves of many species lost turgidity but they soon recovered.
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Outside in the bulb meadow F. elwesii was untroubled. However
there are exceptions and some species, for example F. striata, need
the protection of a frost-free greenhouse during freezing weather.

Pots are plunged in sand; red labels indicate
those from which roots have emerged.
Dormancy and repotting
When the weather starts to warm up he aims to keep the
temperature in his greenhouse below 25°C in order to prolong the
growing season. He does this by covering it with 70% factor shade
netting. Repotting starts soon after all growth has died down.
Seedlings are usually repotted two years after germination. Older
bulbs are repotted annually. Bulbs are planted about halfway down
the pot i.e. some 6-7cm deep for most of his collection. There are
always exceptions, for example F. camschatcensis likes being near
the surface. When he has large numbers of small bulbs he plants in
layers starting halfway down and then building up to three layers,
each one separated by a thin layer of compost.
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Colin emphasised the importance of finding the right depth of
planting to promote flowering. He illustrated this by showing that
F. purdyi did not lose its contractile roots until planted about 10cm
down in a 2L pot. The importance of this is that the bulb can put all
its energy into flowering rather than expending energy to get
deeper.
He also mentioned that the basal plates of some species can be
damaged if too much pressure is put on them during repotting. He
avoids this by shielding the base of the bulb between the blades of a
pair of forceps.
Finding the right conditions for summer dormancy is an important
part of the cultivation of Fritillaria species. In general they resent
too much warmth. Those that come from areas with very hot
summers are often found deep in the soil where temperatures are
well below those at the surface. In Colin’s greenhouse, most pots
remain plunged during the summer but the plunge is covered by 2’’

Large numbers of small bulbs are planted in layers
thick polystyrene sheets which are suspended a few inches above
the pots. Again he aims to keep the temperature around the pots
below 25°C; for example, on a warm day with a temperature above
the cover of 39°C, that below is only 26°C.
30

F. purdyi: deep planting avoids contractile roots and promotes
flowering. From top to bottom represent three years of growth
ending at when the bulbs reached, or were placed, at sufficient
depth.

Polystyrene sheets shade pots during dormancy
Seedlings and pots of un-germinated seed are treated differently
(see FG Journal 42:17-24, 2018). When the pots are dry they are
stored in layers in thick-walled polystyrene boxes with lids. To
prevent desiccation, the bottom layer of pots is on a layer of damp
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newspaper. If the weather is particularly hot they may need
standing briefly in shallow water to keep them just moist. But care
is needed; both too dry and too wet can be fatal.

Treatment of pots of germinated and un-germinated seed during
dormancy
Species such as F. camschatkensis, F. davidii F. koidzumiana and
some of the Chinese species that dislike a dry dormancy spend the
summer outside in a shady part of the garden. It is too hot and dry
for them in the greenhouse. …… to be continued
Appendix (Added by Colin after his talk)
Tesco no longer sell a cat litter suitable for horticultural use.
However exactly the same material is still available, sold as
granules for absorbing chemical spillages. Like cat litter, spillage
absorbent granules can be made of various materials so you need to
get the right type. Two that are the correct type are:
"All Purpose Absorbent Granules" which is sold by Euro Car Parts,
who have branches all over the country and also sell online - see
https://www.eurocarparts.com/p/euro-car-parts-absorbing-granules20ltr-542770770.
The second is "New Safety Tread Industrial Spillage Absorbent".
This is available from several sources; the cheapest we have found
is https://www.racking2go.co.uk/safety-tread-granules.html. Both
these are a smaller granule size than Sanicat cat litter or Seramis.
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A fine yellow form of F persica found between Hamadan and
Aligudarz in Iran. (Pietro Roseo)

