
/

Summer 1992Volume 50 Number 3

Bulletin of the
-American Rock Garden Society



Cover: Campanula formanekiana 

by Rob Proctor of Denver, Colorado 



Bulletin of the 

American Rock Garden Society 

Features 
Ferns to Adorn the Woodland, by Judith Jones 163 

Ten Primulaceae of the Pamir, by Josef Halda 171 

A Dozen Gems from Turkey, by Zdenek Zvolanek 181 

Looking at Seed, by Geoffrey Charlesworth 187 

Using Recycled Materials in Rock Gardens, by Wiert Nieuman 194 

Carnivorous Plants for Bog Gardens, by Frederick W. Case, Jr. 205 

Unraveling the Secret of Primula kisoana, by Norman C. Deno 211 

A Crevice Garden in Oregon, by Phyllis Gustafson 215 

The Mystery of Lilium tenuifolium, by Norman C. Deno 225 

Departments 
Seed Exchange 229 



Dryopteris affinis 'Crispa Gracilis' 

162 Bulletin of the American Rock Garden Society Vol. 50(3) 



Ferns to adorn 
a Woodland Waterfall 

by Judith Jones 

F e r n s suitable for woodland and 
waterfall gardens in the Pacific North
west are legionary, even selecting only 
those under 2' in height. But a mere 
checklist of regionally suitable selec
tions, however exciting, hardly address
es the needs of the majority of rock 
gardeners. Here ferns well suited to 
success in most of the temperate US 
are discussed, highlighting some new 
information on well known favorites, 
but mainly familiarizing you with newly 
available or little known varieties. 

Let us begin with that elegant aristo
crat, the maidenhair fern, Adiantum 
pedatum. The western maidenhair, 
Adiantum aleuticum (previously 
known as A. pedatum ssp. aleuticum) 
is more environmentally versatile and 
more variable in form than the eastern 
maidenhair, formerly Adiantum peda
tum ssp. pedatum. The western maid
enhair has a hand-like appearance to 
the blade rather than the circular fan 
shape of the eastern maidenhair. A full 
description and explanation of the 
architecture of the Adiantum peda
tum complex can be found in Cathy 
Paris' article in Rhodora Vol. 93(No. 
874): 105-121. This article places all 

the previously recognized western 
subspecies of A. pedatum in a newly 
named species, A. aleuticum. Former 
subspecies are reduced to ecotypes. 

I find that the western serpentine 
ecotype of A. aleuticum, formerly 
classified as A. pedatum ssp. calderi, 
is happiest in fu l l sun in western 
Washington. In fact, when we have 
spore-grown plants of this serpentine 
ecotype in the nursery, they w i l l 
languish and finally expire unless 
pulled out of the shaded greenhouse 
into a brighter area. This ecotype is 
more alluring to slugs, at least in our 
garden, than the typical A. aleuticum 
found in western Washington. We 
have a crested popula t ion which 
seems to have "sprung from the loins" 
of the serpentine ecotype, as these 
plants are only happy when grown in 
an exposed situation in nearly full sun. 
The cresting has not been a stable 
feature on all plants—some plants 
may not crest at all in some years, and 
in others not all the fronds are crested. 
Other individuals maintain the charac
ter consistently. 

The dwarf ecotype of A. aleuticum 
(formerly A. pedatum ssp. subpumi-
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lum) should be placed in a more 
protected situation. In nature it is only 
found growing close to coastal waters. 
The key to growing this little treasure is 
to remember that it rarely grows in 
spots that get hot. It always has "cool 
toes." From growing large populations 
of this plant, we have noted and set 
aside a number of plants intermediate 
in form between the dwarf and the typi
cal western species. When we sow 
spore from these, we get predominant
ly normal and intermediate types, as 
well as some dwarf types. I believe this 
medium form to be what English fern 
growers refer to as ' Imbr ica tum ' , 
although assigning that name to it is 
fraught with difficulty now that the 
dwarf ecotype has itself been returned 
to the realm of cultivar status. So many 
names have been applied to the dwarf 
form since it was introduced to horticul
ture by Carl English that I have yet to 
determine what the first published culti
var name was. I suspect that 'Aleu-
t icum' and ' Imbricatum' were used 
interchangeably for this plant. If anyone 
has any pertinent information about 
early gardening articles mentioning this 
dwarf, please contact me. 

We find the intermediate form to be 
exceptionally sturdy as a nursery crop, 
as it has stouter, shorter stipes than the 
typical species and is less prone to 
tangling with its neighbors when grown 
in close quarters. It withstands greater 
punishment from pelting rain and wind 
without being flattened. Plants reach 
about 15", with the pinnules only slight
ly overlapped. I can easily spot these 
medium types when sorting through 
hundreds of plants, although there are 
a few individuals that blur the distinc
tions. It is interesting to note that Dr. 
Paris mentions that in nature a range of 
intermediates also exists. 

If you have the space to encourage a 
bit of maidenly romping, then you might 
seek out the invaluable groundcover 

Adiantum venustum that hails from the 
Himalayas. Al though this fern has 
reportedly been found in Bri t ish 
Columbia and is rumored to have been 
collected on the Olympic Peninsula by a 
renowned Oregon plantswoman, 
neither occurrence has been substantiat
ed. I can trace the erroneous Canadian 
reference back to A. J. Macself's 1952 
book Ferns for Garden and Green
house . Macself states that the plant was 
discovered in Canada by the author of 
the species, Don . However, this is not 
true. Neither T. M. Taylor, in his classic 
Pacific Northwest Ferns and their 
Allies, nor Cody and Britton, in their 
invaluable and thorough volume Ferns 
and Fern Allies of Canada, refer to 
any such occurrence. Unfortunately, this 
error has been repeated by many 
authors writing popular books on ferns. 

The original type of Adiantum 
venustum was collected in Nepal in 
1825. Ren-Chang Ching, in his immor
tal Icones Filicium Sinicarium, Fascicle 
5, lists its range as northwestern Szech-
wan, northeastern Himalayas, and 
Afghanistan. There is a closely related 
species in West China, Adiantum 
smithianum, with which A. venustum 
has been confused, according to the 
author. Since A. smithianum is a very 
common fern in the mountains in the 
eastern Tibetan Plateau and northwards 
in China to the Shensi and Shansi 
Provinces, it would be intriguing to try 
this species also. The material that I 
have examined locally is certainly that of 
A. venustum, but it is always possible 
that spore was collected f r o m A. 
smithianum and named in error. If 
those gardeners who have this fern 
would like to press a sterile and a fertile 
frond to send to me, I would like to see 
if we are all growing the same species. 
Since A. venustum is most often propa
gated by rhizome division and not by 
spore, it is most likely that all US garden 
populations are alike. 
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There is a lesson to be learned here. 
Thinking about the possibility that I 
might actually have overlooked A . 
smithianum because I assumed from a 
cursory glance that it was A. uenus-
tum fills me with chagrin. Very often if 
we are intimately familiar with a plant, 
we will casually identify it in another's 
garden without carefully noting the 
distinguishing key characteristics that 
definitively separate our known plant 
from its relatives. Gardeners may smirk 
when botanists stop to key out some 
plant whose identification seems obvi
ous. Yet even if the plant seems to 
shout its identity, it is best to examine it 
closely before declaring its name. If you 
can confirm all the identifying details, 
then open your mouth and venture that 
it appears to resemble said plant. 
Following this cautious method may 
save you from having to recant a rash 
identification. As a bonus, you may 
begin to notice popula t ional or 
geographical variations you didn't see 
before. 

Enough historical and philosophical 
peregrinations! On to descriptive facts. 
The translucent, reddish crosiers of 
Adiantum smithianum arise in late 
February or early March in Seattle and 
magically coalesce into luminous, bril
liant green triangles. Mature fronds are a 
dry, pale, glaucescent green. In autumn 
they bronze to a burnished copper with 
successive frosts. The tripinnate fronds 
have pinnules shaped like inverted pie 
slices with the tip at the base. Each 
pinnule is distinctly stalked with the 
rounded, flared edge cut into numerous, 
small, deltoid, acutely dentate teeth on 
the sterile fronds. The teeth are consid
erably less sharp on the fertile fronds, as 
the pinnule edges fold back to cover the 
sori, one to three in number. Since the 
rhizome is widely creeping, the fronds 
may be distant or prominent depending 
on the environment. This fern actually 

likes to have its edges agitated and will 
colonize much faster if disturbed than if 
left alone. When making divisions, you 
should rip it up into skimpy little rhizome 
bits and place them shallowly in a flat or 
wide pot in a friable soil mix. Large divi
sions of ten languish and expire. I 
managed to send a few clumps to the 
compost before figuring this out. Of 
course, then I bought a book which told 
me this very thing—after I had learned 
from my own disastrous experience. 
Athyrium filix-femina. 

Next on my list of reliable yet desir
able deciduous ferns are selected culti-
vars of the English lady f e r n , 
Athyrium filix-femina. 'Minutissimum' 
is a miniature reflection of the species 
and forms lovely mounds of delicate, 
soft, golden-green fronds. It is chary 
with its spore production and aggressive 
colonization is not a problem with this 
simple little moppet. Incidentally, you 
have my permission to be rude to igno
rant nurserymen who misspell filix-
femina as "felix-femina," changing the 
meaning from "lady fern" to "happy 
lady," and to those who fail to get the 
ending on the descriptive epithet, 
'Minutissimum' not 'Minutissima' to 
agree with the gender of the genus. 
Athyrium is neuter. "Filix-femina" is a 
noun, rather than an adjective, and so 
does not agree with Athyrium in its 
ending, but retains its own. 

I have some charming percristate 
and grandicapital miniature forms that 
remain only two or three inches tall, but 
I have yet to sow their spore to see 
what percentage of parental-like proge
ny will result. One exquisite dwarf form 
that I have sown has delicately dissected 
pinnules set closely together with feath
ery, fimbriate edges and tips. This 
uncrested parent has yielded two 
distinct dwarf forms, as well as some 
larger, setigerate forms with fan-shaped 
crests. The dominant form to appear is 
a lovely, lightly fimbriate, congested 
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form with demure apical and pinnae 
cresting. In the other form the conges
tion is lessened, and the pinnae flair out 
to ruffled fans with fimbriate edges at 
the tips completed by a fully flared apex 
reminiscent of cotillion petticoats. I like 
to think of these little gems as my 
'Fancy Fronds Strain'. 

One Victorian lady fern that always 
had gardener appeal is Athyrium filix-
femina 'Frizelliae', the so called Tattling 
Fern. Mrs. Frizell found this fern in 
1857 on her property in Ireland where 
"it grew between two boulders so fast 
and with so little soil, that it was with 
great difficulty my husband removed it." 
The pinnae are reduced f r o m the 
normal size and shape to almost flat 
fans, which when measured are from 
fan apex to fan apex only half an inch 
wide. 'Frizelliae' forms may range in 
size f rom a demure 6" to the more 
usual 12-15". Since this introduction to 
Victorian gardens, many crested and 
grandicapital forms of it have appeared, 
but none have the quaint charm of the 
original uncrested type. 

The biggest problem wi th many 
Victorian cultivars is that they do not 
come true from spores, although they 
may maintain some of the parent's 
character. Athyrium filix-femina culti
vars are particularly notorious for their 
widely varied progeny. 'Frizelliae' is like 
the proverbial little girl who "when she 
was good she was very very good, but 
when she was bad, she was horrid." 

The key to growing and buying 
unstable fern variations is to be wary 
and educated. Find out in advance what 
a given variety should look like. If a 
specimen has defective pinnae with 
parts missing or is inconsistent in char
acter, do not purchase or accept it. 
Also, know your supplier. Ask if she 
practices selective culture, eliminating 
poor forms. If the grower evidences 
surprise at such a practice, be a bit 
skeptical about the product, unless you 

know from experience how to select for 
yourself. 

Even though I promised not to whet 
your appetite with "iffy" items, I have 
to push the parameters for this neat 
ground cover, since one of my faithful 
customers, Jim Rugh of Northboro, 
Massachusetts, confidently states that 
Blechnum penna-marina 'Cristatum' 
survives in zone 4 quite faithfully. It is 
difficult to say whether the cresting 
further dwarfs this already small species 
or this crested form is a sport of B. 
penna-marina var. alpinum, found in 
the alpine areas of the South Island of 
New Zealand. Brownsley and Smith-
Dodsworth don't recognize such a vari
etal distinction, only remarking that the 
fern is widespread and occurs f rom 
lowland to high alpine areas. We were 
delighted to have a chance to entertain 
Dr. John Braggins of Auckland Univer
sity last summer, and he remarked that 
as a boy he had at least four to five 
different sized forms of B. penna-
marina in his garden! 

'Cristatum' is painfully slow from 
spore, but once it is in the garden, it 
creeps about just as successfully as the 
unadorned species. The pinnate fronds 
emerge reddish-rose in the spring and 
color to chocolate in winter. In this 
crested version, the apex of each frond 
is f la red like a half-open f a n . In 
midsummer the fertile fronds arise well 
above the 3-4" sterile fronds with folded 
segments suspended like the roofs of 
Chinese pagodas. Although I encour
age customers to place this fern in quite 
a bit of sun in the Pacific Northwest, I 
would recommend that gardeners in 
less cloudy climes give it a somewhat 
sheltered spot. 

Dryopteris is a vast genus with many 
of our most easily grown, consistent 
garden performers. Worldwide we see 
many species that have a marked 
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morphological affinity for one another, 
which reduces their value f r o m a 
commercial standpoint. Even to the 
trained eye, the distinctions may come 
down to very fine technical points. 
While collecting such ferns is a great 
challenge to the aficionado, such an 
esoteric pursuit is not significant in the 
larger gardening picture. 

In the big picture, however, we can 
appreciate a most singular dwarf varia
tion of the golden scaled male fern, 
Dryopteris affinis, with "slender leath
ery divisions, curved hook-like at the 
tips." When I first photographed this 
fern in England, I couldn't help visualiz
ing the caterpillar in Alice in Wonder
land sitting atop the mushroom with 
his many limbs curved out to grasp his 
hookah. Although Dutch growers have 
been sending scores of plants to the US 
under the name 'Crispa congesta', the 
true Victorian name is 'Crispa gracilis'. 
In his 1888 handbook, Choice British 
Ferns: Their Varieties and Culture, 
Charles Druery describes this fern as 
having "the crisped character modified 
in a very singular way, the pinnules 
being bent back and then curved 
forward and sharply pointed." In his 
1910 book British Ferns and Their 
Varieties, Druery relates that 'Crispa 
gracilis' was one of the two remarkable 
deviations raised by Dr. Lyell in 1866 
from a sowing of a Welsh find, a dense
ly compressed, crisped f o r m . This 
dwarf is somewhat stiff and brittle and 
should be kept in a protected position, 
out of the way of foot and beast traffic 
and safe from loosely attached over
head limbs. 'Crispa gracilis' has very 
rigidly upstanding fronds of 8" that look 
good backed by the protection of a 
substantial rocky outcrop. 

Polystichums are the precocious 
celebrities of the fern world with their 
predominantly wintergreen nature. 
They run the gamut from wee mites 

favoring rocky outcroppings in moun
tainous regions to larger, lush-fronded 
species favoring sheltered wooded 
regions. There is no lack of ideas or 
desire about which polystichums would 
be highly suited to rock gardening, but 
there is a lack of available spore-grown 
material. I am inordinately fond of our 
western American alpine species. 
However, they are a challenge f rom 
spore and producing sufficient numbers 
of reliable, garden-ready plants is not 
an easy task. The alternative of collect
ing material is not even an option as far 
as I am concerned. But given enough 
time to doggedly stay at the task, I feel 
that sooner or later we'll be able to find 
a plant or plants amenable to produc
tion and cultivation. 

Such a plant is Polystichum scop-
ulinum, a hybr id between Po/y-
stichum imbricans ssp. imbricans and 
Polystichum lemmonii, both desirable 
rock garden subjects in their own right, 
but both are slow and temperamental 
f r o m spore. One of our foremost 
commercial fern growers in the Pacific 
Northwest has been able to grow P. 
scopulinum using traditional green
house fern sowing and growing proce
dures. The resulting progeny were a 
l i t t le more relaxed than their wi ld 
brethren, but once in the garden they 
began to take on the upright ladder 
look that makes them stand out in the 
wild. Closer inspection of the lanceolate 
frond reveals the unmistakable pinnate-
pinnatifid to bipinnate structure. One 
can see the influence of P. imbricans in 
the pronounced auricle on the upper 
side of each pinnae, the so-called 
polystichum "thumb," which is deeply 
pinnatifid or even separate as a single 
pinnule. The pinnae edges have lobe
like teeth, mostly not bristle-tipped, 
showing its affinity to lemmonii. The 
size is suitable for the rock garden, 
ranging from 6-14", and it is best in 
rock crevices or at least with a rocky 
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mulch to keep the roots cool and the 
fronds free of splashed soil. 

We have hardly begun to access all 
the Asian polystichums suitable as 
garden subjects. Many that we now 
grow commercially have been so 
successful because they are apomictic 
or apogamous. As pteridologists contin
ue to scrutinize chemical and chromo
somal make-up, it has become 
apparent that many Japanese ferns are 
in fact apogamous. To a grower, this 
translates into crops that develop faster 
and show little foliar variation from the 
parent and each other. 

Sue Olsen, proprietor of Foliage 
Gardens in Bellevue, Washington has 
been responsible for dissemination of 
the next fern, which she grew from 
spore sent by Czech rock gardener, 
Zdenek Seibert. Polystichum neo-
lobatum (sometimes spelled neoloba-
tum) is a strikingly handsome fern 
known from Japan, China, Nepal, and 
the Himalayas. Although it can eventu
ally reach 20-30", it is relatively slow-
growing and so visually appealing that 
once you see it you'll find a space for it. 
The pinnae echo the overall shape of 
the lanceolate frond with its gradually 
acuminate apex. The blade itself is 
bipinnate and the upper pinnule next to 
the rachis is rigidly upright and large 
enough to overlap the lower pinnule on 
the pinnae above it. This plaited effect 
is enhanced by the stiff, coriaceous 
texture of the fronds. The traditional, 
deep, primeval green is overlaid with a 
silvery, opalescent patina that seems to 
have unplumbed depths. Even in the 
most severe winter tribulations, the 
fronds of this fern remain unconcerned
ly perfect. 

Many woodsias seem to be variations 
on a single theme with bipinnate fronds 
that are hairy, scaly, or neither. They 
are so useful in the rock garden, with 
their very early spring growth comple

menting the early bulbs when all other 
foliage looks drab and winter-weary. 

My favorite Woodsia hails from Asia 
and resembles a miniature western 
sword fern, Polystichum munitum. 
The pronounced auricle on the upper 
side of the pinnae next to the rachis 
echoes the classic polyst ichum 
"thumbs-up" look. The species name 
celebrates this delightful affinity with a 
most euphonious epithet, polysti-
choides. The pinnae are adnate 
(merged into the rachis), so they look 
like many ascending, oblong wings. 
The downy, silvery-white hairs on the 
pinnae are most noticeable on develop
ing young fronds. 

Perhaps there is a corner of your 
garden where the tree canopy is so 
dense that all the herbage fades into an 
indistinguishable mass. A small waterfall 
and pool surrounded by "scollies" and 
holly ferns would give light and detail to 
such a murky glade with bold, yellowy-
green fronds. 

Asplenium (Phyllitis) scolopendri-
um occurs in the British Isles, and 
Europe to Madeira, Asia, Mexico, and 
North America. Without a doubt, the 
"scollies" that are sold in the nursery 
trade are of British or European origin. 
Anyone professing to have Nor th 
American material is either mistaken, 
or a cad who collected a rare and 
endangered plant. While the American 
hart's-tongue fern is cultivated with 
great difficulty, even from spores, the 
European hart's-tongue is easily grown, 
readily propagated by division, and 
quite uninhibited about self-sowing from 
spores under the right conditions. 

Beginning f r o m the understated 
elegance of a simple blade resembling a 
bayonet, this fern gave rise to more 
named varieties than any other species 
during the heyday of Victorian fern 
hunting and growing. It is certainly a 
spectacular sight to see the moist valley 
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basins of the County of Devon in 
England carpeted with swaths of swords 
up to 3' long and 4" wide. I've never 
succeeded in growing the species to this 
size in cultivation, despite our much-
touted damp, cloudy Seattle weather. 
"Scollies" do like humid, shady places 
but prefer that their roots be surrounded 
by a well-drained soil incorporating 
sandy loam with a small proportion of 
peat and coarse sand. If you have acidic 
soil, it is best to mix in some limestone 
chippings. Lacking this most aesthetic 
of rock garden components, some bits 
of broken concrete or mortar, plentiful 
in urban areas, will do. 

The simplest deviation from the typi
cal "scollie" form is a forking at the 
frond apex. This is curious but lacks the 
appeal of those forms that crest repeat
edly into f lat , splayed-out fans, or 
bunched or twisted corymbs. In the 
Cristatum section, the frond initially 
divides about a third of the way down 
the apex, and these divisions in turn 
divide and then may terminate in crests 
or tassels. There is a section referred to 
as Ramosum, in which the fronds begin 
their division in their lower third and 
carry on division as in the Cristatum 
section. Sowing the spores of good 
forms will provide a range of forms, 
some good, some bad, some indifferent. 

Lacerate forms are those in which 
the smooth edges are deeply cut giving 
a very jagged, irregular outline. In 
'Laceratum Kaye' the tips of the jagged 
edges are slightly fr i l led, giving the 
ragged form a charming consistency. 
The standard reaction is that this 4" x 
6" nest of ruffles is reminiscent of a 
leafy ornamental lettuce. 

In the Marginatum group of the 
Rugosum section, the frond is narrowed 
considerably, with the edge becoming 
slightly ruffled or irregularly cut. The 
most characteristic forms will have a 
fleshy, raised ridge parallel to and just 
inside the frond margin, sometimes on 

both the upper and lower surface, but 
usually just the latter. The form most 
often seen is 'Marginatum Irregulare', 
where the frond is slightly wider, with 
lacerated edges. It lacks the 
pronounced fleshy ridges. 

One novel variation of the marginate 
character combined with the ramose 
character is known as 'Keratoides'. The 
blade begins to branch just above the 
base and branches again in an irregular 
manner two to three times more, giving 
it a stag's-horn appearance. The narrow 
fronds have jagged edges, lending it a 
roughened antler finish, hence the name 
'Keratoides', which means horn-like. 

The most desirable "scollies" are in 
the sterile Plumosum section and are 
known as crispums. The frond is not 
divided in any way, but the surface is a 
series of closely set undulations like a 
goffered Elizabethan neck ruff. There 
were several named forms described at 
the turn of the century, but we only 
recognize a few today. There is a fertile 
crispum that is not as fine as the sterile 
forms but can at least be produced in 
large numbers. There is always the 
chance that a good sterile crispum will 
arise in the progeny. Division can be 
quite slow if you must wait for addition
al crowns to develop, but the "scollies" 
do have a mode of increase discovered 
in the mid-nineteenth century. The old 
frond stipe bases may be removed from 
the caudex with a knife or snapped off. 
These sausage-shaped bundles can be 
cut to about an inch in length, washed 
thoroughly, and laid inverted (cut-side 
down) on damp, sterile sand in a closed 
container. Given sufficient bright, indi
rect light, small, green pimples will 
appear and grow into tiny plantlets. 

The most holly-like of the Asian 
Cyrtomiums is the least cold hardy. 
Cyrtomium falcatum 'Rochefor-
dianum' is widely sold in the house 
plant trade for its ability to thrive with 
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low light and humidity levels. The 
pinnae edges are raggedly incised and 
supposedly resemble the leaf margins 
with stiff, spiny teeth of Ilex aquifoli
um. If you are familiar with this fern, 
you can envision the genus collectively, 
for they all have once divided fronds 
with the pinnae usually falcate, and 
some have a prominent bulge (auricle) 
on the upper side next to the rachis. 
Cyrtomium fortunei most closely 
resembles C. falcatum in overall 
appearance; the most obvious differ
ence is that the former has a dull metal
lic finish instead of a hard, shiny gloss 
on the narrower fronds. It can also 
have more than twice the number of 
pinnae, and the edges are generally 
entire, although occasionally they are 
minutely toothed. There is a f o r m 
designated as C. fortunei var. inter
medium by Tagawa, which has half the 
number of pinnae pairs. The pinnae 
are of greater breadth and length than 
in the typical form. Combined with a 
more relaxed, floppy habit and lighter 
green color, this variety is quite differ
ent in appearance from traditional C. 
fortunei. Both of these can reach more 
than 2' in height, so if your needs are a 
little more downscale, you might seek 
out Cyrtomium lonchitoides f r om 
China. This fe rn is very similar in 
appearance to C. fortunei but has 
chubbier, more ovate pinnae rather 
than the falcate ones of the type. 
Though stiffly erect in the manner of 
C. fortunei, C. lonchitoides has very 
short stipes, making it appear as an 
ascending rosette. A l l of the above 
cyrtomiums seem to require quite alka
line soil. Lime should be added if exces
sive yellowing occurs or distorted new 
fronds arise. All the members of this 
genus require constant moisture during 
the growing season but need a moder
ately loose soil so that they are not too 
soggy in the winter. 

My two favorite holly ferns are the 

least fussy of all the ones we grow in 
terms of both nursery production and 
garden performance. Cyrtomium 
macrophyllum is a real stunner, with 
lemony-green, shiny fronds of over
sized pinnae, only two to eight pairs 
per frond. There is no auricle on the 
narrowly ovate, smooth-edged pinnae, 
so that all the visual emphasis is on the 
huge terminal segment. This can be 
entire or three-cleft. Although C. 
macrophyllum can attain frond lengths 
of 16", the weight of the large, leathery 
pinnae pulls the frond down, resulting 
in a habit more horizontal than vertical. 

The most s t r iking features of 
Cyrtomium caryotideum are its lime-
green coloration, akin to that of the 
newly emerging tips of conifers, and 
the serrate-edged pinnae with elongat
ed, tail-like tips. There are only three to 
six pairs of pinnae topped by a termi
nal pinna cleft into two or three sharp 
segments. Although the fronds have an 
opaque patina, the light coloration 
makes the intricate vein network 
charmingly conspicuous. 

Although ferns must compete with 
the glitz and glamour of the transient 
flowers of assorted angiosperms in the 
garden—and even in the color photo 
section of this publication—they are 
indispensable to the integral garden 
portrait. If you look closely at waterfall 
gardens you admire, you will note that 
ferns are often the cohesive force unit
ing other herbaceous elements. They 
are the very essence of what gently 
cascading water relays to our 
senses—life-renewing serenity. 

Drawing by Jean Emmons. 

Judith Jones is proprietor of Fancy 
Fronds, a mail order fern nursery in Seat
tle, Washington. 
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Ten Primulaceae 
of the Pamir 

by Josef Halda 

I he Pamir, part of the eastern 
Himalaya, is the third highest mountain 
system in the world, with the highest 
average altitude, approximately 5000 
m. It is about 500 km long and 400 km 
wide and lies mostly in eastern Tadjik
istan and western China, with a small 
part in eastern Afghanistan. The high
est peaks are Kongur Tagh (7719 m), 
Kongur Tebe Tagh (7595m) , and 
Mustagh Ata (7546 m) in the eastern 
section, Pik Komunizma (7495 m), Pik 
Lenin (7134 m), and Pik Korzenevskaja 
(7105 m) in the west. Eastern Pamir, 
because it is so arid and so windy, is 
quite without forests—the whole coun
try is steppe or high alpine desert with
out any snow cover throughout the cold 
winter (to -50°C). Western Pamir is 
much more glaciated—the largest 
glaciers are in central Transalai, 
nor thern Zulumart , and in the 
Akademia Range. Pamir means desert 
in the Kirghiz language; in Persian it 
means the roof of the world. 

In the high Pamir are the roots of 
the huge Pyandz River (also called 
Amudarja, or the ancient Oxus), which 
divides the Pamir from Hindukush on 
the south and west and empties into 

Lake Aral. The Indus River drains the 
southern range; the eastern range is 
drained by the 2000-km-long Tarim 
River, which runs into Lake Lop Nor. 

The Pamiroalai lies between Tien 
Shan and the Paropamiz, and is mostly 
in Tadjikistan, with a smaller part in 
Kirghiz ia and Uzbekistan. The 
Pamiroalai is about 600 km long and 
150 km wide. The highest peaks are 
Pik A k Terek (5881 m), Cimtarga 
(5487 m), and Min Teke (5484 m). 

The Paropamiz (or in Afghan, the 
Kopet Dagh) lies in Afghanistan, with 
only the smaller northern part in Tadjik
istan. It is an intermediate mountain 
system about 450 km long in the north
western part of Afghanistan, between 
Kopet Dagh and Hindukush. The high
est part is east of Herat (3594 m). 

Androsace bryomorpha (photo, p. 
199) is an outstanding member of the 
Pamir flora. But as a member of the 
genus Androsace it is not typical. Its 
corolla tube is very long and narrow, 
the seed is tiny and black, and its habi
tat is very much the same as that of 
many dionysias. These are some of the 
reasons why Ovczinikov transferred it 
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to the genus Dionysia. Its grows in the 
Vanch River Valley and the Yazgulem 
River Valley, and is not too rare. For a 
long time only one locali ty was 
known—Lipsky's type locali ty—on 
white marble at the confluence of the 
Matraun and Odudi rivers (the Matraun 
River is a tributary of the Yazgulem, 
itself a tributary of the Pyandz). Every
where else there are huge screes below 
the cliffs; only at the confluence does 
the marble descend close to the water. 
There it is possible to reach A. 
bryomorpha without any difficulty. But 
if you climb up the screes to the huge 
walls—and those screes are not so 
comfortable fo r walking—the 
Androsace is everywhere. We collected 
it at the head of the Vanch Valley at an 
altitude of about 2200 m on black 
marble (which is quite an unusual color), 
in the entire Yazgulem and Matraun 
Valleys at 2200-2800 m, and in the 
Odudi Gorge close to the Odudi Glacier 
at 3400 m. It forms very tight little 
cushions. The plant shown in the 
photograph is the biggest individual I 
ever saw, about 15 cm across. Plants 
are mostly less than 10 cm across. The 
tiny, imbricate leaves are hairy and 
create rosettes each 2-3 mm across. 

The stemless flowers with relatively 
large calyces are white and after polli
nation become slightly pink. The corol
la tube is very long for androsaces, 
more than twice as long as the corolla 
lobes. Tiny capsules contain only a few 
dark, almost black seeds, which are also 
tiny, not typical of androsaces. We 
brought home some cuttings from our 
last trip, but the plants did not live long. 
In the summer of 1991 we collected 
seeds f rom six different localities. I 
hope someone will be more successful 
at growing them. This species definitely 
needs a careful Dionysia culture and a 
lot of patience. But—it is something! 

Androsace caduca is one of my 
favorite plants. It makes very dense and 
very hairy cushions, which are so color
ful in blooming time. The fresh flowers 
are pure white with deep yellow eyes; 
after pollination they have a purple eye. 
Then the flowers turn to pink, and later 
purple. Because the flowers are borne 
over a period of time, you can see all 
colors on one plant. The flowers persist 
f o r long t ime and are relatively 
large—in some forms more than 1 cm 
across. This species inhabits the whole 
Pamiroalai and Pamir, growing on 
exposed ledges and in stony fields. In 
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the garden it doesn't need special condi
tions but grows rapidly from seed or 
cuttings. Plants from Pamir are smaller 
and have tighter rosettes than those 
from Pamiroalai. The plant in the draw
ing, collected in the Fan Mts. at about 
3600 m, is a large-flowered type, more 
robust. In 1991 we collected seeds at 
eight different localities, from the west
ern Pamiroalai to eastern Pamir. 

Androsace akbaitalensis is a 
widespread species that inhabits the 
whole Tien Shan, Pamiroalai and Pamir 
Mts. In Tien Shan and Pamiroalai it 
grows in subalpine and alpine zones 
(3200-4000 m); in the Pamir much 
higher (3800-5600 m). It has larger 
cushions, 50 cm or more across, and 
these are composed themselves of hairy 
rosettes 1.5-2.0 cm across. The flowers 
are in single umbels on short stems, 
although some forms are almost stem-
less. Tien Shan's populations have 
mostly creamy yellow flowers, Pamir-
oalai's are pale yellow, and Pamir's 
mostly yellow, sometimes deep yellow, 
which make a very unusual show. The 
plant in the drawing, collected in the 
central Pamir, alt. 4750 m, is a pale 
yellow, heavy blooming form. The form 
with the biggest petals, collected in the 
Turkestan Range up Kumbel Pass, at 
about. 4300 m, has pale yellow flowers 
too. The small-flowered form, from the 
eastern Pamir, northern Alicur Range, 
at about 5400 m, has bright yellow 
flowers. This species is very easy to 
grow from seeds or cuttings, and doesn't 
need any special care. 

Primula fiexuosa belongs to the 
section Oreophlomis (as do P. rosea, 
P. clarkei, etc.) and inhabits stony 
slopes, grassland between boulders, 
stream edges, and similar cool habitats 
at middle or higher elevations (2400-
3200 m) in only few locations in the 
eastern Pamiroalai and central Pamir. 
The plant in the drawing, f rom the 

central Pamir, the Centralnyj Masif 
under the Fedtschenko Glacier, at about 
3200 m, was taken from the edge of a 
cave close to a waterfall, where condi
tions are very humid. These plants 
were quite tall as a result. In open 
places plants are more compact, with 
fleshy, bright green leaves mostly with
out petioles, and with stems less than 
10 cm tall. Flowers are lilac-pink, or 
sometimes rose or white—each locality 
has a special form. In the mountains at 
higher elevations P. fiexuosa is 
replaced by the high alpine, moisture-
loving P. warshenewskiana. It is a 
great treat to see mountain slopes with 
P. fiexuosa in full bloom! In the garden 
it is a very tolerant plant and doesn't 
need any special care. Our collections 
contain several different forms. 

Dionysia gandzhinae, the closest 
relative of the northern Afghanistan D. 
hedgei, grows on a small limestone 
range above the village of Gandzhino in 
southwestern Tadjikistan, in the north
ern Paropamiz (photo, p. 199). It 
inhabits mostly northern, northwestern, 
or northeastern vertical cliffs and walls, 
between 1800 m and 2400 m, often on 
overhanging rocks. It forms tight cush
ions 10-15 cm across, much smaller 
than those of D. involucrata, which 
reach up to 50 cm across. Dionysia 
gandzhinae is quite glabrous, and 
mostly without any farina. Dionysia 
involucrata is glandular hairy with 
yellow farina on the leaves and stems. 
Leaf rosettes of Dionysia gandzhinae 
are less than 1.5 cm across and are 
bright olive green. (See drawing for 
shape and size of leaves and bracts.) 
Flowering in April and May, its seeds 
are mature in August. The large bracts 
are pale olive green, the flower color 
pale lavender-blue, very unusual. Flow
ers are t iny, 7-8 mm across, wi th 
yellow eyes turning dark violet-blue. 
Seeds are similar in shape to seed of 
D. involucrata but are a little bit small-
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er. Dionysia gandzhinae is probably 
the rarest member of the Primulaceae 
in Central Asia. We have been on 
Gandzhino Dag three times (in 1978, 
1985, and 1991) but have found only 
three populations, each with no more 

than 50 plants. The plant in the picture 
from our herbarium was the biggest 
plant of the whole known population. 
Seed from 1985 germinated well, but 
probably all died in the many gardens 
to which it was sent. This species is 
much more sensitive and requires 
better, more intelligent care than D . 
involucrata, which grows in moister 
conditions. I hope growers will be more 
successful w i th the seed that was 
offered in my 1991-92 catalog. 

Dionysia hissarica, which belongs to 
the section Anacamptophyllum, subsec
tion Scaposae, has a very special and 
rather unhappy history. Lipsky, who 
named the species, had an incorrect 
drawing, which was used again and 
again in botanical literature and did not 
improve the plant's reputation. But it is 
such a wonderful plant! When you see 
thousands in full bloom on cliffs and 
walls, mostly under overhanging rocks, 
the cushions with pretty, large, deep 
yellow, fragrant flowers, you must be 

cross at people who write without hesi
tation about matters outside their knowl
edge. Sometimes it is better to say, " I 
have not seen it," or, " I do not know it." 

Dionysia hissarica (photo, p. 198) is 
a much bigger plant than any other 
dionysia. Some cushions on cliffs above 
the Lower Chandiza River are almost a 
meter across! But most are no larger 
than 50 cm across, especially at higher 
elevations, where they make dense tufts 
of hairy, pale green rosettes. The leaves 
are usually smaller than the bracts, and 
the stems are very short at blooming 
time, but much longer in frui t , and 
curved under new rosettes that develop 
immediately after blooming. This was 
probably the reason why Lipsky 
supposed that the flower stems hang 
down. I am almost certain that he did 
not have a plant in fu l l bloom, but 
rather one slightly past bloom. The new 
shoots grow very fast and cover the 

fertile stems, so that a few weeks after 
blooming the fruits are not visible. If 
you want to see a fruit, you must search 
inside the cushions, under the new 
growth. The seeds are themselves very 
different—tiny, globose, and black. 
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Dionysia hissarica is not too sensi
tive in cultivation, basically like D. 
involucrata, maybe needing slightly 
drier conditions. Our plants were happy 
for almost five years in our greenhouse 
but were killed by broken glass and rain 
through the hole in one summer night. 
The home of D. hissarica is the west
ern Pamiroalai, Uzbek Hissar, basically 
the whole Chandiza River Valley includ
ing all its tributaries, from 1200-2800 
m altitude. It is very easy to find it, once 
you know that it grows on purple lime
stone cliffs, not on sandstone, as Lipsky 
stated, on any exposure, the same as 
D. involucrata. Plants are largest on 
northern or eastern exposures, and 
those in f u l l sunshine are most 
compact, and bloom most heavily. In 
1991 we collected seeds of this species 
at six different localities. Plants from 
higher elevations are much smaller and 
more compact. 

Dionysia involucrata (photo, p . 
197) from the western Pamiroalai is a 
well-known species, grown in Czecho
slovakia since the late 1960s. It is prob
ably the most tolerant Dionysia in 
gardens, growing outside and setting 
seed without any problem. In nature it 
grows in crevices of limestone cliffs 
throughout the valleys of the Varzob 
River and its tributaries at altitudes from 
1400 m to 2900 m. It blooms from 
May to July. It belongs to the section 
Dionysiastrum, subsection Involucratae 
(same as D. gandzhinae), and its clos
est relative is D. hedgei. The flowers 
are mostly pink or rose, but it is not too 
difficult to find white-flowered forms in 
nature or garden seedlings. Seeds 
germinate freely, and seedlings grow 
rapidly in adequate conditions and 
bloom mostly in the second year. But 
slow-growing plants are longer-lived 
than faster-growing ones that have 
been given a lot of nutrients. In the 
open garden this species needs good 
drainage, a vertical crevice, protection 

against heavy rain, and not too much 
shade. Our plants love full sunshine and 
quite a dry summer. This year we 
collected seed from ten different locali
ties. Plants from higher elevations are 
mostly smaller, with darker flower color. 

Dionysia tapetodes belongs to 
section Dionysia, subsection Bryomor-
phae, and it is the species with the 
largest distribution. It is widespread 
from Turkmenistan (Kopet Dagh), and 
northeastern Iran to Afghanistan and 
Tadjikistan (Pamiroalai, Zeravschan 
Range, and possibly the Turkestan 
Range too). The first plants we collect
ed, from the Zeravschan Range, 25 km 
east of Aini, at about 2900 m., were 
dense, yellow-blooming cushions with 
whi te far ina and grew on a few 
dolomite walls. In 1985 we found some 
populations deeper in the mountains 
without any farina and one population 
with yellow farina in the Fan River 
Gorge, altitude 3300 m, on dark lime
stone rocks. A month later on same 
t r i p , around Kumbel Pass in the 
Turkestan range, we saw a lot of cush
ions, probably also D. tapetodes. 
There the plaints were fairly high on the 
cliffs, and we were not able to climb 
because our ropes and other acces-
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sories had been stolen. But it is possible 
that this was a different plant, maybe a 
new species in the genus, who knows? 
Dionysia tapetodes belongs among the 
more tolerant species, and forms from 
high elevations are quite hardy outside. 
Seeds germinate wel l for many 
years—60-70% of a batch of 10-year-
old seed germinated—and we have had 
the same experience with D. involu-
crata and D. gandzhinae. In the 
garden, D. tapetodes needs the good 
drainage of vertical or covered crevices 
and a fairly light soil. 

Primula lactiflora of Section Cortu-
soides is another member of the Primu-
laceae from the Zeravschan Range. It 
inhabits cold rock ledges, walls, and 
islands of tiny shrubs in screes at higher 
elevations (2800-3500 m), but around 
streams it descends much lower (1800 
m). The plant in the drawing was 
collected around one of the smaller 
streams, tributaries of the Fan River, at 
almost 3500 m, growing around wet 
dolomite walls and between large, 
mossy boulders in deep, soil-rich scree. 
This species has a very poor root 
system (the roots are, by the way, very 
fragrant) and a tiny winter bud. The 
leaves are dark green and not deeply 
palmate, with hairy petioles. Slender 
stems bear 1-3 umbels of big, white or 
creamy flowers with purplish tubes and 
dark throats. Tiny capsules contain a 
few black seeds. Primula lactiflora is a 
tolerant species that needs similar 
conditions to those required by other 
members of Section Cortusoides—P. 
cortusoides, P. sieboldii, etc. Propaga
tion from seed is easy and division in 
early spring is not d i f f icul t . In the 
garden, it needs rich humus (leaf mold) 
with a lot of gravel and conditions that 
are not too dry. In too much shade it 
doesn't bloom well. 

Primula geranophylla is another 
species from Gandzhino Dag. It grows 

in moister conditions—under cliffs and 
in partial shade under big junipers (J. 
seravschanica) in dry, stony grassland, 
wi th big acantholimons, various 
Eremurus, blue Geranium collinum, 
and many other species. Primula gera-
nophylla grows mostly as single crowns 
or forms little clumps of small winter 
buds. Flowering occurs during April and 
May, but some plants are still in bloom 
in late June in the colder, moister condi
tions under overhanging rocks or on the 
edges of caves, where water drips from 
the cliffs, condensing in the night and 
creating a much colder microclimate. 
Leaves borne on long, hairy petioles are 
palmate, dark green, and pale beneath. 
Flowering stems are slender, glabrous, 
and 10-20 cm high, with 3-6 pale rose 
or pink, dark-eyed flowers. This little 
beauty, which belongs to the section 
Cortusoides, Subsection Geranioides, is 
still very rare in gardens. 
Drawings by Jarmila Haldova 

Josef Halda is an avid plant explorer and 
proponent of crevice gardening. His 
garden is in Czechoslovakia. He has 
published a comprehensive book on the 
genus Primula, available for $45 from 
Tethys Books, 2735 S. Pennsylvania, 
Englewood, CO 80110. 

Dionysia inuolucrata 
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Arabis alpina var. brevifolia (p. 184) photos by Josef Jurasek 

Potentilla puluinaris (p. 184) Acanthoiimon bracteatum var. capitatum (p. 182) 





Potentilla lignosa (p. 181) 

Campanula myrtifolia (p. 184) Pterocephalus pinardii (p. 185) 
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Omphalodes luciliae ssp. cilicica (p. 183) Campanula aff. hakkiarica (p. 182) 
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A Dozen Gems 
from Turkey 

by Zdenek Zvolanek 

" ' \ ^ o u can meet the first if you explore the marvelous limestone mountains of 
Eastern Anatolia between Lake Van and the Iraqi border. Crevices, fissures, and 
narrow pockets are homeland to one of the best alpine shrublets, Potentilla 
lignosa. Thick, white branches contorted as bonsai are appressed to rocks and 
smartly decorated wi th silver-coated, green, pinnate leaves. The oldest specimens 
are up to 60 c m across and, I suppose, remember the glory of the Ot toman 
Empire a century ago. Beautifully arranged, pure white blossoms wi th red anthers 
are solitary and sessile. The plants bloom in cultivation in May. The habitat of this 
attractive plant is f r o m 1800 m up to 3 2 0 0 m above sea level, only on rocks 
facing the morning sun. We collected cream-colored, hairy seed above Karabet 
Pass in the Kavussahap Mountains. It was early September, and we saw a spatter
ing of flowers. The seed is quickly dispersed across a dozen mountain ranges of 
Kurdistan by fresh, cool , permanent winds. 

Germination of such seed is not a great problem in cultivation. The seedlings 
are not in stress after potting into a substrate wi th 60% grit and 40% sand and 
loam. My three-year-old Potentilla lignosa is quite happy growing on the edge of 
a large trough in Prague. The plant creates compact mats 8 cm in diameter and a 
cent imeter ta l l . It is bravely su f fe r ing the heavy p o l l u t i o n o f this capi ta l of 
Czechoslovakia together wi th me. 

The area south of Lake Van has the climate of a continental semidesert. Local 
alpines are protected by snow f r o m December to May, and the snow is practically 
the only source of water for their growing season. During spring, summer, and fall 
there are usually a f ew short rain showers. It is promising that this dwarf shrub has 
accepted our annual rainfall of 4 0 cm (18") and our hard winter frosts without any 
protection. I am obliged to J im Archibald for his valuable information about Kara-
bet Pass and its inhabitants. Potentilla lignosa (photo, p . 177) was first introduced 
by Otakar Vydra, w h o brought cuttings f r o m Tadjikistan in central Asia. From 
these I produced a plant in 1986 . This f o r m , occurring on vertical cliffs together 
wi th Dionysia involucrata, has creamy white flowers and is more robust than the 
same taxon in Turkey. Josef Halda reports yellow flowers of Potentilla lignosa 
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collected in other localities in Tadjikistan at 1800 m elevation. Seed of this 
marvelous relict shrublet was distributed by Czech collectors in 1991, the Tadjik
istan form by Josef Halda, the Turkish form by Josef Jurasek, so I believe that it 
will quickly be acclimatized to American gardens. 

The same shady, cool, northeast-facing limestone cliffs are occupied by 
Campanula aff. hakkiarica (photo, p. 180). This choice, caespitose, perennial 
alpine has its locus classicus in the Cilo Dag, the highest mountains in the Hakkari 
Massif. The plants I observed in the Kavussahap Mts. match the description of this 
taxon in the Flora of Turkey. Here, above tree line, its flowering stems ascend to 
5 cm, and one can enjoy a wealth of colorful, cylindrical flowers. These are very 
variable in size and color. You can find pale blue, dark blue, purplish-blue, and 
nearly violet, too. It is just what a rock gardener is looking for. The biggest flowers 
are an inch long, the flowering stems one- to three-flowered. The elegant rosette 
leaves are glabrous and acutely dentate, 10-30 mm long and 5-12 mm broad. 
Shiny brown seed germinates the first or second year after sowing. Plants are long-
lived in lowland gardens, slowly developing their leaves, so that you can expect 
only a few flowers on young tufts. This campanula fills long crevices in its natural 
localities, so we can try to propagate it by taking divisions of older specimens. My 
one plant is content in a flat trough planted behind a large stone. It has spent our 
mild, rainy winter without protection. All the seed collected in the Kavussahap Mts. 
was offered for sale under the name C. bornmuelleri. This is closely allied to C. 
hakkiarica, but differs in some morphological characters (yellow seed, flowering 
stems usually one-flowered, leaves crenate-dentate and hirsute on both sides, 5-20 
mm by 3-7 mm). Because Campanula karakushensis, with very similar botanical 
characters, was also described in this area, there may possibly be hybridization of 
the three species. Broader botanical study is recommended to determine with 
certainty the correct name of this taxon. 

A third saxatile plant, Acantholimon bracteatum var. bracteatum, is from the 
alpine tundra above Karabet Pass. This is the only species of the genus with flow
ers produced in round heads. This attractive inflorescence rises only 2 cm above 
compact silver mounds; the flowers are bright pink. This variety climbs across rock 
and calcareous fell fields up to highest summits at 3050 m elevation. The oldest 
specimens form hemispherical polsters about 50 cm in diameter. They grow in full 
sun in heavy soil with no trace of humus and enjoy cold winds. I have killed dozens 
of seedlings in light gritty substrate on hot, humid summer days. 

When I collect seed of acantholimons, I never forget to check the shape of the 
part under the "parachute." If it is pretty fat, I am sure of its viability. Thin, twiggy 
seed (up to 1 mm broad) is thrown out immediately. Only a few plants set viable seed, 
and even here you have to discard 60-70%. In countries with mild, wet winters it is 
better to sow seeds of acantholimons in early spring to prevent rotting or frost-kill of 
seedlings. Acantholimon bracteatum from the Kavussahap Mts. has a smaller sister 
growing in the Palandoken Mts., north of Lake Van. Its name is A. bracteatum var. 
capitatum (photo, p. 177). This breathtaking variety forms buns up to 20 cm across 
with nearly sessile flower heads. The calyx is white, the petals bright pink. Here at 
about 2750 m elevation, it grows on steep walls of igneous rock. 

To complete this brief information about these three plant stars of the Kavussahap 
Mts., I must mention some alpines that share their cliff community. The crevices with 
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east exposure are filled with shiny green, succulent rosettes of Rosutaria semper-
viuum ssp. kurdica, a handsome species with pale, rose-white flowers on 10 cm 
stems. Here also is probably the best gypsophila, G. adenophylla, forming small, 
green mats with nearly sessile, rose flowers. Tiny fissures in the rocks display suffruti-
cose gray cushions with sessile, blue flowers belonging to Veronica thymoides ssp. 
thyrrxoldes. Exposures with full sun please the rare alpine shrub Cerasus brachy-
petala var. bornmuelleri with its carmine buds, pink flowers, and edible red cherries. 
Its strong branches are up to 20 cm tall, and the spreading shrubs resemble their 
close relative from Yugoslavia, Prunus prostrata. Campanula coriacea appreciates 
the same sun-baking but does not grow above tree line. Plants from 2100 m are only 
5 cm high in bloom. Lilac trumpets are borne freely above a dense tuft of small, 
unusually thick, pubescent leaves. Those calcareous cliffs have a rich flora from 
which I must mention two valuable plants. Scutellaria orientalis ssp. virens forms 
compact mats of crenate, serrate, hairy leaves. Its pretty yellow flowers are held 5 cm 
above the rocks. Very rare are the dark green cushions of Acantholimon reflexi-
folium, with rose-pink flowers on short spikes. Perhaps it is rare because its leaves 
are as soft as an armeria and goats like to eat them. My German partner, Rudi 
Weiss, has found a better name for them—"softolimons." 

For six more gems, we move to the central Taurus Mts. to Ala Dag. These 
"Mountains of God" really are divine, and I am prepared to meditate there again in 
September of 1992. When we start to climb the 1830 m between steppe and the 
summits, we are welcomed by the sky-blue flowers of Omphalodes luciliae ssp. 
cilicica (photo, p. 180). Its small tufts of green-glaucous leaves are seen only on 
shady, cold, vertical cliffs. The flowers, 15 mm in diameter, are larger than those 
of their relatives which charm visitors to the Olympos Mts. of Greece. In the open 
garden, we imitate its habitat and plant our seedlings in holes in tufa rock, facing 
north. This chasmophyte is only for experienced gardeners. 

The Ala Dag Mts. share a semidesert climate with the Kavussahap Mts. of 
Kurdistan. All rocks here are an attractive but very hard limestone. We explored 
this area in 1986. My partner was the skillful Czech plantsman, Josef Jurasek. 
When we climbed steep screes at an elevation of about 2400 m, we discovered a 
suffruticose, stoloniferous perennial not yet in cultivation. Josef determined it later 
to be Veronica caespitosa var. caespitosa (photo, p. 178). Flat cushions about 30 
cm in diameter are hidden in early spring by sky blue, dark blue, or purplish-blue 
flowers. Blooming cushions are up to 3 cm tall. Its spreading stems are crowded 
with silver-green leaves with hairy edges and an almost leathery texture. This taxon 
was known only from herbarium specimens. The botanist Siehe collected it at this 
location in 1911. We knew Veronica caespitosa var. leiophylla, whose locus 
classicus is in Lebanon, from many books and from occasional cultivation. It has 
stemless, pale lilac flowers on hemispherical cushions up to 10 cm across, and it is 
not entirely hardy on the Continent. Nor does it bloom freely. Veronica caespi
tosa var. caespitosa, from crevices and stable screes above tree line, is hardy as a 
bone with us. It enjoys any sunny place in the garden with an ordinary soil 
mixture, and it is covered with flowers for half of April. In my opinion, it is the best 
veronica of the entire genus for small rock gardens. 

The local cliff community here has another charming member occupying erod
ed ledges: Androsace villosa var. congesta (photo, p. 197). Its congested, silver-
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hairy rosettes create mats up to 25 cm in diameter. The rosettes are only 5 mm 
across, and the flowers are relatively large, solitary, and nearly sessile, with yellow 
eyes and white petals. The eyes fade to pink as the flowers age. It is not an easy 
androsace to grow in my lowland, urban alpine garden. Josef Jurasek collected 
seed of this delightful plant in 1991 and offered it for sale: that was a wonderful 
opportunity to grow a choice, new alpine. 

At this altitude the shady parts of cliffs are decorated with hard cushions of a 
yellow-flowered kabshia, Saxifraga kotschyi. The sunnier positions are the habitat 
of another gem, PotentiUa pulvinaris (photo, p. 177) In 1986, I overlooked this 
beauty, because in summer its silver-pulvinate buns look like young specimens of 
taller potentillas from calcareous mountains of Bulgaria and Greece. Actually, its 
silver-white, hairy, trifoliate leaves are nearly hidden in springtime by large, golden 
yellow flowers. Some plants are now in the gardens of Josef Jurasek and Ota 
Vlasak, but for quicker distribution into our own troughs it is important to collect 
ripe seed in good amounts. Josef Halda collected seed in the western part of the 
Bolkar Dag massif. 

Arabis caucasica (A. albida) is common in our gardens, and all the more experi
enced owners of small rock gardens share it over the fence to their neighbors. I was 
surprised at how smart and valuable the variety from the Turkish high alpine regions 
is, Arabis alpina var. brevifolia (photo, p. 177). We saw it in screes above 2750 m, 
but the best plants were in narrow crevices. The pure white flowers are larger than 
those of ordinary varieties, and its smaller, broader leaves are fairly thick. In the wild, 
flowering stems reach up to 5 cm tall, and the plants form compact mats about 12 
cm across. In my short experience, this variety keeps its dwarf habit in cultivation at 
low elevations, and the seedlings bloom the second year. 

When we climbed the limestone mountains of the Central Taurus Range in 
September, we were excited by beautifully shaped mounds of Draba acaulis 
(photo, p. 180) offering hundreds of capsules with ripe seeds. This truely saxatile 
alpine could look from a distance like a miniature version of the commonly known 
Caucasian Draba polytricha. But after closer inspection, we saw many differ
ences. Its rosettes are maximally 5 mm in diameter and hairy, varying in color 
from pale green to silver-gray. The compact cushions of the oldest specimens 
reach 40 cm across. It is a marvelous experience to see these alpines blooming on 
summits above 3300 m elevation. In our lowland dungeons, Draba acaulis is shy-
flowering if it does not have sun all day. Deep golden flowers have good size, and 
a little seed is set sporadically. My best plants are on tufa rocks. This most charm
ing draba was lost from cultivation, and we re-introduced it via the attractive seed 
list of Jim Archibald in 1987. 

/ 
For the last three selected gems, we go close to the ancient Cilician Gates, to 

the giant limestone massif Bolkar Dag in the Central Taurus Range. At an altitude 
of 1800 m, among open forest of Cedrus libani, west of the village of Horos, are 
interesting outcrops and cliffs above the broad bed of a brook. Josef Halda and 
Josef Jurasek discovered here a desirable miniature campanula. On dry vertical 
surfaces of the cliffs, in fissures facing north and east, are tiny buns smothered 
with a wealth of long-tubed, whitish flowers. In my opinion, this is Campanula 
myrtifolia (photo, p. 179), a close relative of C. busseri. This dwarf, caespitose, 
suffruticose plant does not resemble classic campanulas in flower but has strangely 
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shaped blooms with protruding styles. In the past, this taxon was described as both 
Trachelium myrtifolium and T. tauricum. I am not sure if this species is now in 
cultivation. At the end of August when I visited this locality, seed was not available. 

We rock gardeners badly need alpines that flower over a long period in the 
summer months. I have found Pterocephalus pinardii (photo, p. 177) a very 
rewarding plant for every beginner, because it blooms freely from June through the 
end of summer, regularly producing a small number of flowers. In its native habitats 
in the Central Taurus Range, it occupies crevices of boulders at about 1800 m and 
grows in fell-fields up to 2700 m. This ability to survive both in steppe conditions 
and in the alpine tundra is very valuable in cultivation. I grow it without any partic
ular care. This Pterocephalus shares cliff communities with Campanula myrtifo-
lia, Pelargonium endlecherianum, Cyclamen cilicium, and the compact shrubs 
of Satureja montana. Pterocephalus pinardii belongs to the Dipsacaceae family. 
It has large, sessile, flat flowers. Plants are elegantly color-coordinated—the pale 
rose-pink inflorescences are offered up on compact, green-gray mats. In open, 
light, calcareous soil my three-year-old plants are about 40 cm across. We can easi
ly propagate them by dividing older mats. Should you need to propagate a large 
number of plants, I recommend that you select viable seeds, those with a thick 
body under their parachutes. 

The last gem for crevice-gardening we discovered in the alpine tundra of the 
Bolkar Dag massif. It occurs sporadically on vertical, east-facing, marble cliffs with 
Draba acaulis, although its main niches are in fell-fields and the stable screes of 
the coldest cauldrons. The name is unknown from the famous rock garden writers, 
so it is my pleasure to introduce to you Dianthus brevicaulis var. breuicaulis 
(photo, p. 178). This species is a classic alpine dianthus, less than 5 cm high in 
flower, and with small, green, linear leaves forming tight tufts. The largest speci
mens in the wilderness are about 15 cm across, and this variety retains its habit in 
cultivation. A very exciting task would be selecting the best plants in full bloom in 
the late spring. There is marvelous variability in size, shape, and color of the flow
ers. Of course, selecting new cultivars among seedlings raised from seed is also 
heaven—or the land above the trees. This variety of Dianthus brevicaulis seems 
to me more difficult in cultivation than the European alpine pinks. Do not use 
humus in your soil mixtures, and use minimally 60% grit. Do not plant it in south 
exposures, but offer them, please, cool root comfort. 

To select twelve aristocratic saxatile alpines from the wealth of Turkey is very 
easy and just enough to slake the thirst of keen rock gardeners. To add more now 
might dull your appetite for another installment in a future article. 

Reference 
Davis, Dr. P. 1962. Flora of Turkey and the East Aegean Islands. Edinburgh 
University Press: Edinburgh 

Zdenek Zvolanek gardens in Prague, Czechoslovakia. He has long been one of the 
leaders of Czech rock gardeners and is a central figure in the Prague flower show. He 
operates a small nursery and travels widely observing alpines and collecting seed. 
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Looking at Seed 

by Geoffrey Charlesworth 

In the process of sowing several 
packets of seed, have you ever 
wondered as you sprinkle the seed on 
the compost, "Is this really what it says 
on the packet?" There are six possible 
answers: Maybe, Maybe Not, Probably, 
Probably Not, Definitely, Definitely Not. 
Sometimes you can be sure that one of 
these answers is true. One of them is 
nearly always false: "Defini tely" is 
usually the wrong answer, unless the 
packet says something vague like 
"Compositae," in which case it may be 
right. A look at some elementary prop
erties of seed may help with the prob
lem. Making allowances fo r no 
botanical training, little power of obser
vation, and limited memory, you can 
add your own inadequacies to mine and 
look for patterns as we sow seed. 

The first two names of a plant, its 
genus and species, are given on the 
basis of certain kinds of similarities 
amongst groups of plants. Individual 
plants of a group of Silene acaulis 
growing on a mountain differ f rom 
each other just as people do in size, 
age, prosperity, and genes, but because 
to us they look much more like each 
other than do people, we think of them 

as "the same th ing . " A group of 
Silene acaulis individuals on a different 
mountain, maybe in a different country, 
may differ dramatically enough that 
they are considered a different race, or 
even a different subspecies, but still 
would be considered to be Silene 
acaulis because of well documented 
similarities. The set of plants we call 
Silene hookeri is obviously different 
from Silene acaulis, with totally differ
ent leaves, habit, habitat, distribution, 
flower color, and flower size, and yet 
the two species are enough alike that 
even a casual observer seeing them in 
flower would want to call them both 
silenes. Silenes differ from Dianthus in 
even more radical ways, visually as well 
as botanically, and we all think we 
could distinguish between the two 
genera if we had a representative of 
each in front of us. To state the differ
ence in words, we would probably have 
to defer to Botany and look under 
Caryophyllaceae, the family to which 
they both belong, in Hortus III or a 
botanical text book. Part of the descrip
tion of the family has to do with the 
organs of reproduct ion of all its 
members, and since seed is the end 
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result of reproduction as far as plants 
are concerned, you are entitled to 
expect that plants in the same family 
would have similar seeds. 

This seems to be a useful way to look 
at the seeds you are sowing. Ideally you 
would like and expect different genera in 
the same family to have different kinds 
of seed from each other; your greatest 
hope is that seed of different species can 
be readily distinguished from each other. 
If so, you are out of luck. Whatever 
trained botanists can deduce from look
ing at seed under a microscope or exam
ining the interior of seed at great 
magnifications, with the naked eye we 
can merely recognize crude differences, 
and we would have a good deal of trou
ble describing or remembering them. I 
have never come across any reference to 
a study that compares seed variation in 
the same way that other plant parts are 
compared. Nevertheless, a few unsophis
ticated conclusions may be drawn from 
superficial eyeballing. We can look at 
size, packaging, shape, color, and 
texture. But remember to mistrust gener
alizations and be prepared for excep
tions to any and all conclusions reached. 

Take alliums, for instance. According 
to Hortus HI these are members of the 
family Amaryllidaceae, which includes 
Galanthus, Leucojum, and Narcissus. 
When I think of allium seed "in gener
al," I remember it as black, shiny, and 
smooth. If it was dropped on a table, it 
would tend to roll off. But then I also 
remember that the size of seed of 
species of A Ilium can vary consider
ably. We never expect seed like dust, 
nor seed as large as a pea. Although 
the seeds can be almost perfect 
spheres, they are sometimes chunky 
with definite edges, and I have seen 
one species that was flat with a papery 
edge. (This didn't germinate so I still 
don't know for sure that it was an alli
um.) You would certainly suspect seed 
of being wrongly named if it was light 

brown dust. You would also know it was 
wrong if you found thorns amongst the 
debris, or if it arrived enclosed in a 
sticky berry. 

Similar seeds to alliums could be 
expected from Galanthus and Leuco
jum, except in these the fruits really are 
berries and if you got fresh seeds there 
would be sticky pulp clinging to them. 
Some of this goo could remain after 
drying. Narcissus seed would also be 
like the allium type—black, round, 
shiny, smooth, and spherical—but only 
as a generalization. Narcissus trian-
drus seed, proving the rule, is dark 
brown, nearly round, and quite dull. 
Sometimes Allium is put in the family 
Alliaceae. The Royal Horticultural Soci
ety dictionary puts Allium in the Lili-
aceae, where there are other members, 
such as Scilla, with similar seeds. 

A second example might be Acan-
tholimon. Its family, the Plumbagi-
naceae, also includes Armeria, 
Limonium, and Goniolimon. The seed 
of this family is enclosed in the calyx, 
which is papery and doesn't release the 
seed easily. The "seeds" you get are 
mostly noisy parachutes, which some
times contain viable seed, but are mostly 
junk. You sow everything and hope for 
the best. Seeds come from a head of 
flowers, in the case of Armeria, or a 
spike, in the case of Acantholimon. At 
first you might mistake them for 
Compositae, but the papery bracts are 
normally different f rom the typical, 
feathery pappus floating above the seed 
of a thistle or an aster. Some compos
ites, though, do have papery bracts (for 
instance, Psilostrophe, Raoulia), that 
could get mixed up with Plumbaginaceae 
seed and confuse the identification. So 
with these genera don't expect clean, 
roly-poly seed, don't expect dust, don't 
expect silky or cottony appendages. Do 
expect crisp, rustling packets of what you 
hope is seed, still enclosed within the 
pointed end of the calyx. 
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First, a look at size classification to see if that is of any use. No gardener sowing 
seed is going to measure the diameter of a seed, much less take a sample and find the 
mean and standard deviation for the sample. The most we are willing to do is give a 
crude verbal description. 

1. Dust-like seed: It doesn't rattle and is very hard to clean. It is easy to elimi
nate the larger pieces of debris but not to separate the real seed from the dust. 
Sometimes the dust, which comes from the crushed capsule, is a different color, 
so the seed is visible. Static electricity causes the seed to stick to the envelope, 
especially a plastic envelope, and you may want to put a spoonful of sand in the 
envelope and shake it up in order to sow it easily. You can't hope to sow seed like 
this individually or even uniformly, and again mixing with dry sand helps to spread 
it out evenly. Examples are orchids, Trachelium, and Centaurium. Just a little 
bigger is: 

2. Tiny seed: This is easy enough to see, but there is usually plenty of dust 
present. The seed itself is audible as it rolls across paper. You can't pick up an 
individual seed, and you have trouble sowing it thinly. You also lose sight of it after 
it is sown unless it is a very different color from the compost. Either mix sand with 
it before you sow, or sow it on a thin layer of sand and don't cover, or do as I 
usually do. Sow on the compost and cover with the thinnest layer of sand you can 
manage. I do this so as not to break the rhythm of my method, even though I 
know better. A real danger is sowing too thickly, especially if you are germinating 
the pots indoors, because of the likelihood of damping off. Also, all corrective 
measures after germination, such as thinning or transplanting in clumps, are an 
extra nuisance. Examples of tiny seed include Campanula, Physoplexis, 
Soldanella, Saxifraga, Meconopsis, and farinose primulas. 

3. Small seed: The size is between Tiny and Medium. It is very unsatisfactory to 
be unscientific but saves time. Instead of measuring, you form subjective classes of 
size with names with only comparative meanings. It means you can only commu
nicate your opinions to people who understand your meanings. Veronica, 
Phyteuma, Linaria would be included in this group. 

4. Medium-sized seed: By the time seed is the size of a pin head, you can see it 
after sowing. You can even place it by pushing it with your fingernail. But it is not 
easy to pick up a single seed between your finger and thumb. This would include 
larger primulas, but also alliums could be this small. 

5. Medium Large: This would be between medium and large and would include 
Cyclamen. 

6. Large seed: This is easy to sow. If you wanted to, you could place it exactly 
where you wanted it on the surface of the compost. The size would run from a 
plastic pinhead that holds a shirt together up to half the diameter of a fresh pea, 
or the size of a dried pea or lentil. You would also include cigar-shaped composite 
seed with or without the parachutes. You could include Dianthus, Astragalus, 
Lupinus, Delphinium. 

7. Very large seed: Small peas up to avocados and coconuts. These could be 
picked up easily without fear of dropping and even sown singly directly in the 
garden, like a bulb. This is a good way to sow Paeonia, Tropaeolum, and some 
annual peas. Other examples are Cardiocrinum, Lilium, and many shrubs, such 
as Cotoneaster and Rosa. 
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You should be ready to object that my examples are unreliable and that you 
have seen larger campanula seed, smaller allium seed, and medium-sized Paeonia 
seed. But then you would be well on the way to recognizing the characteristics of 
different genera and could contribute your own observations. So here are a few 
examples to inspire your own personal list. 

Parnassia palustris is dust-like. So is Centaurium scilloides, a member of the 
Gentianaceae. Gentiana ciliata is almost dust; G. septemfida and G. vema are 
tiny; G. asclepidaea, G. froelichii, and G. cruciata are small; G. purpurea is 
medium, light brown, and flat. 

Trachelium rumelianum in the Campanulaceae is dust-like. Campanula glomer-
ata is almost dust, C. raineri and C. bornmuelleri are tiny; C. barbata and C. 
alpina are small. No species of Campanula is much bigger. Also in Campanu
laceae, Adenophora is small, Edrianthus pumiho is small, Platycodon is small. 

Saxifraga: S. umbrosa is almost dust; S. bryoides, S. luteoviridis, and S. 
ferdanandi-coburgi are all tiny. Nothing else that I can remember is any bigger. 

Sedum divergens is tiny, and I believe most sedums would range from dust-like to 
tiny. 

Pratia angulata and Notothlaspi rosulata are two New Zealand plants with tiny, 
bright red seed. 

Viola pedata and V. eizanensis are both small; V. beckwithii, V. philippii, and V. 
ha!Hi medium. 

Species of Penstemon range from small (P. nanus, P. pumilus, P. laricifolius) to 
medium (P caryi, P. yampaensis) up to medium-large. 

Lewisia rediviva and L. tweedyi are small. 

Primula: the farinose species are mostly tiny; P. bulleyana, P. glaucescens, and 
P. speciosa are small; some primulas are medium. Also in the Primulaceae, 
Androsace uandellii is small, A. pubescens, A. ciliata, and A. mathildae are 
medium. One is always surprised to find such large seed from these miniature 
plants. Douglasia Jaeuigata is also medium, and Vitaliana is large. 

The alpine crucifers are either small or medium; Draba ventosa, Arabis pumila, 
Thlaspi rotundifolia are small. Medium are Aethionema grandiflora, Physaria 
obtusifolia, and some species of Alyssum. 
Dianthus neglectus is small; so is Silene elisabethae (but S. acaulis is tiny). Other 
family members include medium-sized Dianthus hungaricus and D. sylvestris, 
Cerastium latifolia, and C. unifolia. 

Of the Leguminosae (Fabaceae), Trifolium is medium large, Lupinus caespitosus 
is small to medium. Lupinus nootkatensis is large, like dried lentils; Anthyllis and 
Thermopsis are both large. 

Phlox caespitosa, P. kelseyi, and P. pulvinata are all medium. 
Zauschnerias are small, and Epilobium fleisheri is tiny and covered with silk. 

These examples give us some information: Although neither family nor genus 
determine the size of seed, there is reasonable assurance that in some genera and 
in a few families there is a limited range of sizes that is characteristic. 
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Shape is a character that says even 
more about a genus than size. Describ
ing shape, however, is yet more 
hazardous and subjective. You can 
make comparisons with familiar objects 
or use geometric objects as the basis of 
your description, but an irregular, three-
dimensional object without reference 
points or planes is subject to interpreta
tion from an infinity of viewing points. 
Add to that the variability of all natural 
objects, even when they nearly approxi
mate spheres, cylinders, paral
lelepipeds, or planes, and you can see 
why shape is such an elusive property. 

Lilium and Fritillaria are often flat 
disks with the fleshy seed surrounded by 
a papery ring as though a celestial 
elephant had sat on Saturn. Composites 
usually start life with a pappus like a 
shuttlecock, which can be resilient and 
bristly as in many thistles {Cirsium, 
Onopordon), or soft and squashy as in 
Erigeron and Aster, the extreme being 
some species of Townsendia, which 
never recover from getting wet and look 
like dirty dish rags. When the seed is 
ripe, the pappus of some species is easy 
to remove but troublesome to clean, so 
many times you are faced with pappus 
f rom which the seed has fallen off 
(Cirsium, Onopordon). The seed is at 
the bottom of the envelope. If the donor 
has done a good job of removing the 
pappus, the seed looks more or less the 
shape of a cigar or boomerang, some
times short and fat, sometimes long and 
stringy, often with ridges, but sometimes 
smooth, and very variable in color. 
Some seeds are very reluctant to leave 
the receptacle on which they are sitting 
and don't seem to have any mechanism 
for distribution by wind. I am thinking of 
Anacyclus especially, whose seeds you 
have to wrench away from the head 
before you sow them. The flatfish seeds 
are covered with a papery net even after 
they have fallen off, so you have to sow 
everything you find at the bottom of the 

envelope, because the seed looks like 
chaff. With composites in general, you 
may as well sow whatever comes out of 
the packet, because often the bristles 
and strings that arrive are easily 
confused with the seed. One seed direc
tor has nothing but contempt for people 
who don't clean composites properly, 
but I have never found it a bother to 
sow the junk with the good stuff. The 
only problem is when you aren't sure 
there is any good stuff in there. 

Epilobium and Asclepias seed 
comes out of pods surrounded by silky 
hairs. Sometimes the cobwebs stick to 
your fingers {Epilobium crassum). The 
seed itself is not much like composite 
seed after the silk has been removed, 
and it fits into other categories if you 
receive the seed smooth and bare. 

Another type of seed with extraneous 
baggage forms a section of the genus 
Anemone. The seeds are surrounded by 
a woolly material and seem to float in a 
cashmere shawl of creamy white. You 
can sow the whole shawl by laying it flat 
on the compost, and there is no need to 
separate the seeds. The family is Ranun-
culaceae. Also in this family is Pulsatil
la, whose seeds are adorned with a 
long, feathery plume. If you lay a bundle 
of entangled seed on the surface, and 
cover with sharp sand and water (as I 
do), you can expect the moisture to 
manipulate the plumes so that some of 
the seeds pop above the surface. I usual
ly cut off the most obstreperous tails 
before sending the pot outside. The 
genus is distinguished from Anemone 
by this feathery tail, and Pulsatilla is 
sometimes lumped with Anemone, so 
seed would be correctly labeled either 
way. Clematis, also in the family, has 
seeds very much like Pulsatilla in size 
and plumage. Some people insist on 
taking special precautions with these 
seed: either a) plant seed head down, 
tail up, or b) cut off all the tails before 
sowing, or c) both rituals. 
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Some members of the Rosaceae 
could be confused with pulsatillas. Both 
Dryas and Geum have plumes. Other 
members show wildly different features 
and generalizing about the seed of this 
family would be dangerous. Hairy seed 
is not unusual though. Anyone who has 
had rose seeds dropped inside his collar 
by a playful childhood friend knows the 
itching they can cause. Also like the 
woolly anemone seed is the seed of 
Globularia. This is the only genus in 
the Globulariaceae family that you are 
likely to meet. 

The Ranunculus family is also highly 
varied. Aconitum, Aquilegia, 
Delphinium, Eranthis, Helleborus, 
Hepatica, Nigella, and Trollius tend to 
have medium-sized seeds, easily collect
ed, easily sown, smooth and chunky. 
Some of them are slow to germinate 
and some difficult. Ranunculus itself is 
usually difficult, even though the genus 
contains a few obnoxious weeds. Like 
Adonis, the seed should be sown fresh, 
if you want to be sure of germination. 
By fresh, I mean the day you nudge it 
still green but just turning brown from 
the plant—not six weeks later after it 
sits in the mails. But in spite of this dire 
warning, there have been many cases 
of Adonis and Ranunculus producing 
a few plants from seeds sown in winter 
with all the others, after spending 
months trapped in a seed exchange. 

With a magnifying glass you can tell 
more about seed. There should be a 
scar where the seed was attached to the 
walls of the capsule and a mark where 
the orifice was through which the ovule 
was fertilized. As the seed develops, 
these two marks either remain on 
opposite sides of the seed or move to 
positions close together. Different 
genera do different things, and an iden
tification may be clinched if you can 
read these signs and understand them. 
One curved seed is the familiar bean 
shape. Members fo r the family 

Fabaceae, the legumes, are usually this 
shape. They are also medium to large, 
or even very large. So look for this type 
of seed from Astragalus, Oxytropis, 
Lupinus, Anthyllis, Cytisus, Lath-
yrus, and a host of shrubs, trees, and 
border plants. These seeds tend to 
germinate erratically and sometimes 
have to be saved for more than one 
year. Some people advise sand paper
ing or otherwise abusing the seed coat, 
allowing moisture to reach the interior 
of the seed coat. If you only want one 
or two plants, simply transplant the first 
few to germinate. Occasionally, you 
find a stray seed will germinate later in 
the same pot. It seems strange that 
peas and beans, which germinate faith
fully for grade school children and 
vegetable gardeners, are fami ly 
members wi th Astragalus and 
Oxytropis, notoriously fickle in their 
behavior. Difficulty or ease of germina
tion is not a family trait, nor even a 
generic trait. Compare Campanula 
piperi with C. carpatica, or Aquilegia 
jonesii with A. uulgaris. 

Omphalodes takes its name from 
the fact that the seed is shaped like a 
navel. This is a raised medallion in the 
center of a disk-shaped seed. The 
Boraginaceae also include Eritrichi-
um, Myosotis, and Onosma. None of 
these has really tiny seed, and some of 
the "nutlets" have hard coats surround
ing the seed itself. Hence the name 
Lithospermum (seed like a stone), 
whose seed may need special treatment 
to germinate. 

The lily family is highly varied in 
seed shape, including not only Cardio-
crinum and Lilium, with large, flat 
seeds, but scillas (round, black, shiny 
balls) and Tricyrtis (small, brown, flat-
tish seeds), so generalization is out of 
the question. 

Crucifers have less variety in size and 
seed form. Drabas are small, brown, 
non-spherical seeds; alyssums are small 
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to medium, flattish disks of different 
shades of brown. Aubrieta and Arabis 
are similar to one or the other, but a bit 
larger than drabas. 

Umbelliferae (Apiaceae) is a family 
where seed is sometimes unmistakable. 
Look for a large, flat, papery seed with 
a raised line, or two parallel raised lines 
lengthwise along the oval disk. This is 
probably a member of the carrot family. 
Lomatium, Heracleum, and Orlaya 
follow this pattern. 

Other attributes of seed could be 
considered: color and texture. The color 
of Viola seed varies all the way from 
almost black to almost white, but I don't 
think the colors are uniform enough or 
definite enough to be used convincingly 
as diagnostic tests for species. This 
needs more study. Seed varies in color 
on its way to becoming ripe, and if 
collected at varying degrees of ripeness 
still more doubt would be cast on identi
fication by color. The color of nearly all 
seed that I have seen resembles that of 
human hair in its infinite but subtle vari
ability coupled with its limited range of 
weak, tertiary colors. Although there are 
colors you could call yellow, red, or 
blue, it would always be in comparison 
with other grays and browns. 

Texture is w o r t h not ing in any 
description of seed, but again is a rather 
blunt instrument of identification. One 
can talk about surfaces as smooth, 
rough, hairy, woolly, and so on, but 
beyond that, it would be more sensible 
to magnify the objects and describe 
detail that the eye has trouble seeing, 
much in the same way that species of 
Draba are distinguished by the shape of 
hairs on the leaves. Such differences are 
invisible to most of us and will always 
remain too technical for the average 
gardener. 

Finally, we are forced to the conclu
sion that recognizing seed is an exten
sion of the power that gardeners 
cultivate for identifying species just by 

looking at the plant, whether in flower 
or not. After you have seen a plant 
many times, you no longer count petals 
(if you ever did), or compare color with 
a color chart, or take a ruler to measure 
height or petal length. You "know" by 
looking at it exactly what it is, in the 
same way that you recognize a friend. 
Sometimes you even know the 
subspecies or the horticultural variety. If 
we sowed seeds as frequently and as 
lovingly as we grow plants, we might 
know them just as well. 

Drawings by Carolyn Crawford 

Geoffrey Charlesworth annually sows 
over two thousand packets of seed at his 
garden in South Sandisfield, Massa
chusetts. Fortunately, not all germinate. 
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Recycling Materials in 
the Rock Garden 

by Wiert Nieuman 

It may come as a surprise that a 
country known for its flat, sandy land
scape, the Netherlands, is home to one 
of the finest rock gardens in Europe. 
The Fort Hoofddijk branch of the 
Botanic Gardens at the State University 
of Utrecht is similar to many other 
public gardens, with a rock garden, a 
systematic garden, a wild or natural 
garden, tropical greenhouses, and a 
research section closed to the public. 

Utrecht lies in the middle of the 
Netherlands, approximately 35 kilome
ters from Amsterdam, on the border of 
a sandy area near the Kromme Rijn, a 
small branch of the Rhine River. The 
soil consists of a meter and a half of 
very heavy river clay overlying pure 
sand. The nearest stone formations are 
in the Ardennen Mountains in Belgium, 
some 300 kilometers away. 

Constructing a large rock garden is 
quite a challenge, because suitable 
rocks are almost nonexistent in the 
immediate area. The rock garden was 
first built in 1964 on the property at 
Fort Hoofddijk. The garden has about 
12 meters change in elevation and is 
approximately 4,000 square meters. 
Stones from the Ardennen Mountains 

were brought all the way to Utrecht for 
use in the basic construction of the 
garden. The rock garden is divided into 
geographic sections devoted to North 
America, Asia, and Europe. Other 
areas feature mountain woodland 
plants, dry-loving plants, and an area 
which is more or less a scree. 

Recycling Materials 
For a couple of years, my staff and I 

worked on building a small alpine house 
that was placed 6 m deep into a slope. 
We surrounded it with planted troughs 
whose numbers kept growing until we 
no longer had enough area left to prop
erly view them. A decision was made to 
dig away the slope on either side of the 
alpine house. In order to keep the rest 
of the slope from eroding, we built a 
supporting wall made entirely from 
recycled material. 

Where to obtain rocks for this new 
special addition to the rock garden? 
Purchasing from a supplier would have 
been the easy solution, but instead we 
chose to use discarded materials in a 
creative, resourceful way. 

Recycled material was chosen as we 
can get it at no cost, and it serves as an 
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example to the public of what can be 
done with this type of material. The 
walls on both sides of the alpine house 
were made f r o m old concrete curb 
stone, roughly 35 cm long, brought 
from the city of Utrecht. Looking at the 
front of these walls, one can see all the 
interesting divisions and levels that give 
any stone wall its character. By placing 
pieces of old natural curb stone 15 cm 
out from the face of the wall, we creat
ed some very appealing lines integral to 
the design. The most exciting line of 
natural curb stone extends f rom the 
front of the terrace and continues along 
to the top of the wall (photo , p. 200). 

In front of the alpine house and on 
one side, we bui l t low walls f r o m 
broken sidewalk tiles. The broken tiles 
are roughly 15 x 30 cm in size. Here 
also the division lines are visible from 
the front of the walls, where we have 
combined the broken tile with pieces of 
natural stone. In some places the wall is 
recessed 10 cm or more to create an 
interesting effect. 

As a foundation for the wall, we used 
old curb stones laid parallel with the 
slope. This foundation is strong enough 
for our purposes. We then built the wall 
up f rom the foundation at an angle 
leaning back into the slope at approxi
mately 10° to retain the rest of the 
slope. Pieces of curbstone were used to 
build the wall with layers of approxi
mately 3 cm clay and sand in between 
to secure them. Here and there a small 
shrub or conifer was planted into the 
wall during construction. Out of ten 
plants so placed, only a single Daphne 
alpina did not survive. 

Around the alpine house we also put 
up walls made from sidewalk tiles, built 
up from a foundation of curb stone, 
with allowances for a door leading 
inside. The tiles measure 30 x 30 cm. 
They can be easily broken into two 
pieces by setting one stationary tile on 

its side in a pile of sand and breaking 
the other with a firm strike against it. 
The broken tiles were then laid with a 
backward tilt, allowing water to flow 
back into the soil and be retained. 
When building a wall such as this, it is 
very important to leave enough soil 
between the layers of tiles for easy 
placement of rock plants later on. 

Our last experiment with recycled 
materials in this part of the garden is 
alongside the troughs. After providing 
more space to walk around and view 
the troughs, we were able to turn our 
attention to further enhancing them. 
Against some of the troughs we used 
old roof tiles broken lengthwise, a half 
meter long. We placed these half tiles 
sideways, slightly out of balance. The 
result looks like a geological formation 
that has come to the surface of the 
earth. Between the tiles, which have 
been placed 2-5 cm from each other, 
we planted European primroses, such 
as Primula spectabilis, Primula palin-
uri, and so on. In the near future we 
will experiment with roof tiles and other 
concrete materials for constructing 
raised beds and other garden designs. 

We did not do any planting during 
construction of the walls around the 
alpine house. While we have subse
quently added alpine and rock plants, it 
is not our intention to totally cover the 
walls. The structure and line work of 
the walls must always be visible, since 
they add interest and texture to the 
garden. The plants we have used are 
Haberlea, Clematis integrifolia, 
Daphne cneorum, Asplenium 
trichomanes, Saxifraga, Chamae-
cytisus, and Phyllitis scolopendrium. 
Between the broken tiles against the 
alpine house we planted Tanacetum 
densum ssp. amani, Acantholimon, 
Dianthus erinaceus, Eriogonum, and 
Thlaspi in sunny areas. In shaded 
areas, we planted Saxifraga, Vital-
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iana, some Primula species, etc. We 
used plants that had sturdy root balls, 
rooted cuttings, and seedlings without 
soil. In our experience, seedlings at a 
young stage have the best chance to 
survive, provided they are given enough 
attention the first weeks after planting. 

Old stone and concrete materials can 
be very useful in a garden. In our case, 
we used them for a special area, but 
such materials can be used for making 
raised beds, dry walls, or walls for a 
bulb frame. In a place where stones are 
sparse, much can be done with recycled 
material at a very low cost. Cost, of 
course, is not the only factor; ingenuity 
and creativity lend a sense of satisfac
tion at having contributed to the good 
of the environment by using recycled 

materials to their best advantage. In 
Utrecht, we will do more wi th this 
material, and if we have new ideas, we 
will let you know. We would like to 
receive in fo rma t ion about your 
creations! 

Translated by Karen Lederer. Ms. Lederer 
is an American with many years of expe
rience working as a landscape gardener 
and artistic adviser in her native New 
Jersey. She began working at the garden 
in Utrecht in 1990. 

Wiert Nieuman is chairman of the Dutch 
Rockgarden Workgroup and is in charge 
of the rock garden at Utrecht. He has 
written many articles for Dutch gardening 
magazines and several books about rock 
gardening. 

Book Review 

Rotstuinen, by Wiert Nieuman. 1991. Zomer & Kuening: Ede (Netherlands, 
Antwerp (Belgium). 8 x 10.5"; 143 pp., 122 color photos, 26 drawings. ISBN 
90 210 0084 9. 

Here is an excellent text that delivers exactly what its subtitles promise: rock 
gardens, ideas, possibilities, constructions. The author shows that a rock garden is 
above all a setting of choice for one's own plant collections. That being understood, he 
will not discuss the plants, their specific beauty or requirements, but show and explain 
many ways of rock gardening. 

He lets us benefit from his considerable personal experience. Every aspect of practi
cal rock gardening is dealt with clearly and concisely. Old principles are clearly 
explained, but not without a gentle and discreet dusting. For people who have heard 
that all the stones should be of the same sort, he shows what can be done combining 
two or more very different kinds of rocks. For the gardener who thinks that there is 
only one correct way to place rocks, he produces a few counterexamples of great beau
ty. Of course he deals with the "traditional," "naturalistic" rock garden, but he devotes 
as many pages to walls, raised beds, troughs, containers, roof gardens, etc. For the 
serious beginner, there are chapters on safety during construction, labels, collecting and 
storing seeds, propagation. The drawings are very helpful, and the many color pictures 
illustrate and complement the text in the most felicitous way. 

The book is written for today's gardener and it will have considerable value for all 
who are not blessed with natural outcrops and ledges on their property, but have to 
bring in stone from far away. 

As the title indicates, this book is written in Dutch. One can only wish that an 
English translation will be published soon. —J.M. 
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Androsace villosa Josef Jurasek 
var. congesta (p. 183) 

Androsace bryomorpha Josef Halda 
(pp. 171-172) 



Kandiz Gorge, habitat of Dionysia hissarica 

Dionysia hissarica (p. 174) 

Josef Halda 
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Alpine House at Utrecht Botanic Gardens, showing rock work with recycled materials (pp. 194-196) 
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Utricularia cornuta (p. 208), 
Drosera intermedia (p. 207) 

Hugh H . Iltis Drosera rotundifolia (p. 207) Fred Case 

Drosera filiformis var. tracyi 
Pinguicula vulgaris (p. 206) Fred Case (p. 207) Ted Cochrane 
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Utricularia inflata, near Pembroke, Georgia (p. 208) Ted Cochrane 



Carnivorous Plants 
for Bog Gardens 

by Frederick W. Case, Jr. 

I N ^ o s t hardy carnivorous plants 
suited to a bog garden are small, deli
cate herbs easily lost in other vegeta
tion. They may best be grown in beds 
of sphagnum moss or on damp peat 
and sand, but must be kept weed free. 
Instructions for preparing such a sand-
peat or sphagnum moss garden have 
appeared in the ARGS Bulletin, Vol. 
50(1) Winter, 1992. If you already have 
a waterlily pool, an adjacent sphagnum 
bog is especially easy to construct. It is 
particularly appropriate, for fine sphag
num bog mats most frequently develop 
on margins of small lakes and ponds. 
Construction details for the siphon 
system that controls water levels appear 
on page 206. For a natural look, grow 
a few other bog plants with the carnivo
rous plants. 

Perhaps the most remarkable carniv
orous plant is the Venus' flytrap, Dion-
aea muscipula (photo, p. 204). Limited 
to a small region along the Carolina 
coast, it is nevertheless fully winter 
hardy in central Michigan. Protected by 
law from commercial collection in the 
wild, it is easily propagated by leaf 
cuttings and is readily available commer

cially as a propagated plant. The leaf 
resembles a vegetable beartrap, 
complete with jaws, teeth, and touch-
sensitive triggers. The remarkable traps, 
often deep red in color when grown in 
full light, will form, function, deteriorate, 
and replace themselves all summer 
when planted in sphagnum or wet sand 
and peat. The flowers, borne in clusters 
on a fairly tall scape, are white and not 
showy. Venus' flytraps resent encroach
ment by other plants and must be kept 
free from shade and competition. 

Although less familiar than the above 
species, butterworts (Pinguicula) can be 
fascinating. These plants trap insects 
with yellowish, greasy-sticky, "flypaper" 
leaves whose margins roll upward, 
making saucer-like containers for trap
ping digesting fluids. One American 
species, Pinguicula vulgaris, is fully 
winter hardy, but when winter 
approaches forms a winter bud that is 
poorly attached to the soil and unfortu
nately very attractive to rodents. The 
other species from America are from 
the southern states or Mexico and 
Central America. Some have large, 
showy leaf clusters, and most have 
highly attractive, violet-like blooms in 
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A Siphon System For the Bog Garden 

sphagnum 
4 

sand in bog 

'level 
garden hose 

water-lily pond 

Fig. 1 

In each corner closest 
to the pond, sink a deep 
plastic flower pot with 
many small holes in its 
sides and bottom and a 
diameter big enough to 
accommodate your 
hand easily. 

Place a short length of 
plastic garden hose in 
each pot to serve as the 
siphon. One end of the 
hose is in the pot, the 
other in the pond. 

To start the siphon, fill the hose completely with water, removing all the air bubbles. 
Stopper both ends (a paper towel and a thumb work well as a stopper) and place the 
hose in position, each end below the level of the pond's surface, before removing the 
stoppers. This allows the water to flow into the pot and the water in the pot and the 
pond to stay at the same level. 

As long as the pond is at its proper water level, the boa will maintain its moisture. If the 
water in the pond drops, chlorinated or well water can oe added to it and any detrimen
tal substances will be sufficiently diluted so that they will not harm the sphagnum. 

by Roberta C a s e ^ = 

purple, lavender, yellow, or white. In 
warmer areas, any of the southern 
types is garden worthy. I have not tried 
them outdoors in Michigan. 

The various species grow on wet 
sands, marl (a lime, peat, and muck 
mixture) beds, and among bog mosses. 
The arctic-alpine species, P. vulgaris 
(photo, p. 203), P. alpina, and P. 
grandiflora, frequently cling to damp, 
mossy rocks. They are particularly 
appropriate to rock garden bogs. Grow 
butterworts from seed on wet sand and 
peat, propagate from leaf cuttings on 
the same medium, or hope that the 
plant "does its thing" by producing tiny 
bulblets at the leaf tips which drop off 
and produce baby plants. This latter 
habit is the reason the northern and 
alpine butterworts typically occur in 
large overcrowded clusters over large 
areas of bog or alpine tundra. 

Sundews {Drosera spp.) are of 
world-wide distribution and vary from 

quite large to very tiny plants. A l l 
produce leaves with sticky, protein-
sensitive, glandular tentacles arranged 
in rosettes. Insects attracted to the 
leaves become entangled in the tena
cious glue on the tentacles. First the 
tentacles, then the entire leaf enfolds 
the victim and digests it. A few species 
produce f i lamentous or spatulate 
leaves, but most produce a more or less 
round leaf on a short petiole. Flowers, 
quite small and not showy, in white or 
pink, appear in succession on a fairly 
tall, scorpioid raceme. The charm of 
the plants lies in the glistening "sun 
dew" fluid of the tentacles, the reddish 
tones of plants grown in strong light, 
and the structures related to the carniv
orous habit. 

Some American species of the 
Southeast may not be winter-hardy 
northward. The best for outdoor culti
vation, from or tolerating acid soil habi
tats, include Drosera rotundifolia, D. 
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intermedia (photos, p. 203), and D. 
filiform is var. f Hi for mis. Two other 
northern species, D. linearis and D. 
anglica, require a marl habitat very 
difficult to produce and maintain in a 
garden format. They also occur spar
ingly and enjoy legal protection in 
many parts of the world, including the 
Great Lakes region. 

Like the butterworts, droseras make 
peculiar winter buds consisting of pack
ets of folded, unexpanded leaves called 
hibernacula. Whi le more f i rmly 
attached than those of Pinguicula, they 
can be easily displaced or eaten by 
rodents. 

Round-leaved sundew, Drosera 
rotundifolia, a circumboreal species, is 
easily obtainable and easy to grow 
(photo, p. 203). It tolerates neutral to 
acid conditions readily. We grow it on 
wet sand and peat, and it sometimes 
occurs spontaneously on our sphagnum 
beds. A 2-3"-diameter rosette of numer
ous ping-pong-paddle-like leaves, with 
each paddle the size of a fingernail, 
characterizes the species. Leaf color is 
yellow-green to reddish-pink flushed. 
Rather inconspicuous, small, white 
flowers on a very tall stem (up to 10") 
bloom over a long summer season. 
Individual plants seem short-lived in 
cultivation but usually seed about. 

Spatulate-leaved sundew (Drosera 
intermedia) is similar to roundleaf 
sundew in size, but has longer petioles 
slightly smaller and usually deep red, 
and characteristically spatulate leaves. 
Spatulate-leaved sundew prefers 
distinctly acid and very wet peats. In 
Nature, it nearly always grows on bog 
mats right at the edge of the water, in 
the most treacherous of spots, on 
exposed beds of pure peat. In the 
Southeast, a somewhat more vigorous 
form is openly aquatic, growing in the 
shallow waters of ditches and pond 
margins. Flowers occur on a 4" spike, 
in white or pale pink. Although said by 

"experts" not to occur, we have found 
hybrids between this and D. rotundifo
lia in several Michigan bogs. They are 
larger, much like D. anglica, but bright 
red and showy—in a diminutive way. 

Thread-leaved sundew, Drosera fili
formis var. filiformis, is a distinctive 
species occurring on the Coastal Plain 
from New Jersey to Texas. Of the two 
varieties, only var. filiformis is reliably 
winter-hardy in the North. This variety 
bears erect filamentous leaves, up to 
10" high, green or reddish, and covered 
with sticky hairs. The quite attractive 
flowers occur in white or pink. The 
southern var. tracyi (photo, p. 203) 
usually has greenish yellow leaves. To 
see these plants en masse, glistening in 
the sun of a seepy hillside bog, is an 
experience to be remembered. This and 
several other species of sundew propa
gate easily by means of leaf cuttings or 
even cut pieces of leaves placed upon 
wet peat in a closed glass dish or jar. 

Seed of the entire group, when avail
able, can be sown on sand-peat mix or 
on live sphagnum in a closed jar (with 
light) or sown on the site in the garden. 
Some species' seed may require strati
fying before it will germinate. The best 
garden effect, with all sundews and 
butterworts, occurs when the plants are 
grown in clumps or large clusters. 

Known as bladderworts, species of 
Utricularia are a cosmopolitan group. 
Both aquatic and terrestrial species 
occur. Most have rather showy flowers, 
vaguely resembling those of snapdrag
ons, in bright yellows, pinks, purples, 
whites, or combinations of these colors. 
The leaves of aquatic forms are small, 
dissected, and bristle-like. The carnivo
rous traps, borne among the leaves, 
consist of small, bladder-like sacs, each 
bearing a valvular lid and several hair
like triggers. Microorganisms touching 
these triggers are sucked into the traps 
and digested. Unfortunately, the north-
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em, reliably hardy aquatic species tend, 
in cultivation, to run to too much vege
tative growth, often clogging the pond. 
Getting them to produce their showy 
flowers is another matter, and one we 
have not yet solved! 

The terrestrial bladderworts fare 
better in cultivation. If grown on sodden 
peat in full sun, these plants may flow
er. Utricularia cornuta (photo, p. 203) 
produces 6-10" naked stems with large, 
yellow flowers. Entire acres of bog can 
be yellow with the blooms in northern 
Michigan. But in captivity, it seldom 
blooms. A small-branched species with 
quarter-inch flowers blooms all summer 
in our pitcher plant greenhouse but not 
outdoors. Utricularia inflata (photo, p. 
204) would be particularly fine in a bog 
pond, as it produces a ring of floats 
looking fo r all the wor ld like t i re 
spokes, from the center of which arises 
a short stem of showy, large yellow 
blooms. For us it grows lavishly but 
steadfastly refuses to flower. 

American Pitcher Plants 
Among the most spectacular plants 

for the bog garden are the native Amer
ican pitcher plants (Sarraceniaceae). 
Ten species, more or less (experts don't 
entirely agree), grow mostly in the 
southeastern United States. Surprising
ly, all are completely winter-hardy in 
central Michigan provided that they are 
planted in the ground in suitable soil. 
Even the native Sarracenia purpurea, 
which ranges into Newfoundland and 
northern Canada, will not regularly 
survive our winter in a pot or other 
above-the-ground container. 

Three species of pitcher plant, S. 
oreophiia, S. jonesii, and S. alaba-
mensis, are listed as Federally Endan
gered species, and although they are 
easily grown and extremely hardy, 
ought not to be attempted unless you 
have a source of seed or can obtain 

divisions legally from cultivated plants. 
All others can currently be had from 
seed or from nurseries. It is worth the 
effort to ascertain that the plants you 
purchase truly are propagated and not 
collected f rom wild populations by 
unscrupulous dealers. 

It is the leaves of pitcher plants that 
attract the most attention. The leaf is a 
remarkable passive insect trap and is 
often highly colored as well. Leaves of 
each species are variations on one basic 
theme. The leaf is hollow, cone-like, or 
trumpet-shaped, upright or decumbent. 
To one side of the leaf orifice is a 
complex hood which aids in attracting 
insect victims and which also acts in the 
trumpet-leaf types as a rain hood. As 
rain would dilute the digestive fluids 
within, or its weight would tip over the 
trap allowing insect victims to escape, 
the hood is channeled so as to carry the 
rain away and down the back of the 
pitcher to the ground. Glands on the 
hood margin secrete attracting fluids 
both tasty and narcotic to insects. Bait
ed paths entice insects under the hood 
and down into the trap. The intoxicated 
insects ultimately fall into the trumpet 
to be digested and provide the nitrogen 
to the plant which it cannot obtain 
through its roots from bog soils. Anoth
er feature of the trap leaves is the pres
ence, in many species and most 
hybrids, of large amounts of antho-
cyanin pigments. These, in mature, 
well-lighted leaves, provide the rich red 
and maroon colors, often with orange 
or yellow pigment overlays, that make 
these plants such spectacular garden 
subjects. 

Pitcher plants demand constant mois
ture. They will not develop the best 
pitcher shapes nor spectacular 
coloration unless planted in nearly full 
sunlight. These are plants that do 
double duty, for not only do the leaves 
of some species and most hybrids color 
fantastically, but in spring the plants 
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produce large, co lo r fu l f lowers in 
maroons, reds, yellows, pinks, or 
oranges. Most of the taller, trumpet-
leafed varieties tend to be deciduous if 
frosted heavily—indeed S. flava and S. 
oreophila pitchers tend to go down in 
late summer, and new pitchers are not 
produced that season. In S. leucophyl-
la, occasional pitchers appear all 
season, even though it, too, makes flat, 
non-pitchered, evergreen leaves called 
phyllodia that winter over. Natural 
clump formers , these plants w i l l 
increase in size for years if happy. 
Sarracenia purpurea and S. psittacina 
are decumbent, more or less evergreen 
species suited to poolside, or they can 
even be grown on a block of peat in 
open water. Grown in too-shady condi
tions, pitchers distort and do not devel
op their br i l l iant colors. Hybrids 
between the species occur frequently in 
the wild and show characteristics of 
both parents. Complex hybrids, natural 
or man-made, can be spectacular! 

Propagation of all species is easy, by 
rhizome division much in the manner of 
iris, or by seed. Fresh seed, at first 
waterproof, germinates slowly. I sow 
the seed on a very wet sand/peat 
mixture in a clear or white, one-gallon 
plastic bottle (such as restaurant relishes 
come in), seal the bottle with the cover, 
and place in a very bright, warm place. 
Germination can be immediate or take 
up to a year. Seed remains viable for 
two or three years at least. Old seed 
f rom which the oils have volatilized 
germinates rapidly. Fresh seed will not 
germinate until after fungi have digested 
the oils in the seed coat. Cold stratifica
tion sometimes enhances germination 
but is not absolutely required. Growth at 
first is slow, but once the plants make 
pitchers big enough to t rap food , 
growth speeds up. Carnivorous plants 
generally cannot tolerate feeding at the 
roots: fertilizers kill! But growth can be 
speeded by putting diluted fertilizer into 

the pitchers. Properly fed seedlings 
mature very rapidly. 

Of the group, S. flava, S. purpurea 
var. purpurea, and S. minor are rela
tively easy to cultivate out-of-doors in 
bog or poolside gardens. Sarracenia 
flava is particularly showy, for the 
leaves have an overlay of soft butter-
yellow over the underlying green. In 
general there are two types, those of 
the Carolinas, which tend to have dark 
maroon veins running the length of a 
tall, relatively slender pitcher and show 
only a little purple coloring in the 
throat; and the populations from west
ern Georgia, Florida, and Alabama, 
which have stockier pitchers in bright 
yellow-green, with a broader, wavy-
margined hood. These pitchers bear a 
brilliant, large, maroon-red patch in the 
throat that glistens with bait glands. 
Spectacular color forms, including 
plants with all red pitcher-tubes, occur. 
All S. flava varieties we have tried are 
winter hardy in central Michigan. 

Showiest of all pitchers are those of 
S. leucophylla, with dark red veins in 
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the upper third contrasting sharply with 
the snowy white or pink-flushed, translu
cent, background tissue. Maroon-red 
flowers are produced on yard-high 
stems before or with the first spring 
pitchers. Individual crowns sometimes 
produce only one or two large pitchers 
at a time. Therefore, this species ought 
to be grown in clumps for a good show. 
Pitchers do not last all season, but new 
ones are produced after heavy rains or 
after the previous leaves have trapped 
much food. In late summer, this species, 
like S. flava and S. oreophila, produces 
spear-like, flat, evergreen winter leaves 

The most unusually shaped pitcher 
occurs in S. psittacina. In this fairly 
small, evergreen, decumbent species, 
hood and tube are fused into a single 
structure, a bulbous trap. The opening is 
constructed much like a minnow trap, 
with a funnel-like opening into which 
insects crawl, but f r o m which they 
cannot exit. In profile, the entire upper 
pitcher is reminiscent of the beak of a 
parrot , hence the specific epithet 
psittacina, meaning parrot-like. The 
entire bulbous leaf bears translucent 
white windows to light the trap inside. 

Cobra plant, Darlingtonia califomi-
ca, found in a limited portion of north
ern California and Oregon, can be 
startlingly dramatic in the wild, for in its 
native serpentine bogs, it frequently 
produces 30 inch-tall and remarkably 
"snakey" pitcher-traps. This advanced 
pitcher plant, instead of producing the 
hood as a rain hood, as do the sarrace-
nias, has the pitcher so expanded and 
twisted that the orifice itself is positioned 
downward under the inflated back of the 
leaf. The hood, now hanging downward, 
becomes a forked tongue-like 
appendage covered with bait to lure the 
insect up and into the opening of the 
leaf. To further entice insects to enter, 
the upper leaf is fu l l of translucent 
windows that admit light. Many insects 
will not enter dark places in daytime. 

Darlingtonias are stoloniferous, often 
forming massive colonies following 
watercourses down mountainsides in 
the Siskiyous. But it is also at home in 
inter-dunal bogs along the coast. So 
remarkable are the colonies that 
Darlingtonia is one of a very few 
plants to have wayside parks set aside 
for it in its native area. The flowers, 
borne singly on tall stems, are in greens 
and dark maroons and only moderately 
showy, although large. 

Cobra plants possess only moderate 
winter-hardiness. In our area, we cannot 
keep Darlingtonia outside, yet at one 
time there was a garden colony well 
established along a stream at Highlands, 
North Carolina (pers. comm.). It might 
prove sufficiently hardy for outdoor 
climates in milder coastal areas of the 
United States. It is sold by garden 
centers occasionally. Seed is treated like 
Sarracenia, but development is very 
slow. Still, it is uncommonly interesting 
and attractive. Give it a try! 

Carnivorous plants hold great inter
est and charm: not only their flowers, 
but their leaves are spectacular in color 
and structure. They are real show-stop
pers! If you are going to grow them, 
make a real effort. Do expect to lose a 
few before you get the growing tech
niques down pat. Take the time to 
prepare suitable soils, meet their light 
and moisture requirements, and you will 
be richly rewarded. 

Diagram by Roberta Case; drawing by 
Panayoti Kelaidis 

Fred Case and his wife, Roberta, garden 
near Saginaw, Michigan. They specialize 
in terrestial orchids and in plants of wild, 
wet places. Watch, too, for an upcoming 
article on trilliums, another of their 
passions. 
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Unraveling the Secret 
of Primula kisoana 

by Norman C. Deno 

In every garden there are plants that 
are special. Perhaps they remind one of 
an old friend. Perhaps they were a trea
sured gift. Perhaps they just grow well 
or are particularly beautiful. Perhaps 
there are more complex reasons, and 
that brings us to Primula kisoana. 

I first saw this plant in Anita Kistler's 
garden, where it formed yard-wide mats 
by its habit of producing adventitious 
root buds. It was a nice plant, although 
not too impressive, as the flowers were 
an indecisive lavender, the flower spikes 
were somewhat scattered and mixed 
into the foliage, and there were only a 
few flowers per spike. I was still in my 
"salad" years, trying to grow every
thing, and primulas were included. Ulti
mately, about f i f t y species were 
flowered f rom seed, but it became 
evident that only a few were really suit
ed to the climate in central Pennsylva
nia. Foremost among these was P. 
kisoana. 

Primula kisoana belongs to the 
Cortusoides section of Primula, and a 
few words about this section may be 
useful. The Cortusoides primulas are 
divided into those w i t h leaf veins 
pinnate and those with leaf veins basal 

and palmate. The pinnately veined 
group include P. cortusoides, P. kauf-
manniana, and P. sieboldii. Primula 
cortusoides grows well enough and 
flowers profusely, but its short life and 
failure to set seed naturally (no insect 
pollinator) prevent it from forming self-
sowing colonies. Primula kaufmanni-
ana has been grown in quantity several 
times from seed from Russian botanical 
gardens, but it has always mysteriously 
died after producing two or three true 
leaves. Primula sieboldii is, of course, 
a great treasure, with its many varia
tions. There is some natural seed set, 
thanks to the hummingbird clearwing 
moth, and there are a few self-sown 
seedlings. Seeds labeled P. polyneura, 
P. geranifolia, P. heucherifolia, and P. 
jesoana have been flowered from seed, 
but the plants usually display both 
pinnately and palmately veined leaves, 
possibly because they are a complex 
mixture of garden hybrids, and, in fact, 
they all were pretty much alike except 
for flower color. Some have been long-
lived and have become permanent resi
dents. This brings us back again to P. 
kisoana, which always has basally 
veined leaves. 
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The mediocre lavender form of P. 
kisoana was grown here for years, until 
the appearance of Asiatic Primulas, by 
Roy Green. Green states, "Takeda 
describes this species as one of the 
most beautiful, rare and interesting of 
the Japanese primulas. Its distribution is 
confined to south-western Japan and it 
is quite a rare plant, even in its native 
habitat. Primula kisoana has from time 
to time been in cultivation in Britain, 
but always transiently. Cultivated plants 
do not appear to set seed, and propa
gation was always uncertain. It is doubt
f u l if the species st i l l remains in 
cultivation." 

These stirring and inspiring words 
about the most beautiful, rare, and 
interesting primula being out of cultiva
t ion presented a challenge, and 
attempts were made to set seed by 
hand pollination. All attempts failed. 
The species is self sterile, which 
accounts, at least in part, for the fact 
that P. kisoana seed does not appear 
on the seed exchange lists in recent 
years. The next phase of my program 
was to secure every clone available. An 
order from Japan yielded a white form 
and a rose form, both under the label 
P. sikokiana. A t r ip to Line Foster 
yielded two more clones. A k ind 
member in Connecticut sent another, 
but all further attempts to obtain new 
clones were fruitless. 

With this start of at most six clones, 
every flower was hand pollinated using 
a needle. The needle was jammed 
down every flower tube and across the 
pistil of every pin-eyed flower. Miracu
lously, a modest amount of seed was 
set. However, the traditional germina
tion methods failed to germinate a 
single seed. The project was about to 
be judged a failure due to non-viable 
seed, but hand pollination was contin
ued the next year, and now the seed 
was subjected to a wider variety of 
germination techniques. To come to 

the final result, the only way that any 
seed has ever been germinated has 
been by collecting seed in late Septem
ber (it ripens late), dry-storing the seed 
for six months at room temperature, 
sowing the seed on moist paper towels 
wrapped in a polyethylene bag, and 
placing it 8" under fluorescent lights. A 
timer attached to the lights is set to give 
12 hours on and 12 hours off each 
day. There are apparently two sets of 
germination inhibitors in this seed; one 
set is destroyed by dry storage, and the 
second set is destroyed by light. They 
must be destroyed in that order. Germi
nation takes place in two to five weeks 
at 70°F under the lights. 

The germinated seeds are lined out 
in pots of surface-sterilized soil and 
placed in polyethylene bags. The bags 
are closed with a wire "twistem," but 
they are not absolutely sealed; a slight 
opening is left at the top. They are 
placed under fluorescent lights attached 
to a timer and set for 12 hours on and 
12 hours off each day. The seedlings 
are left in the polyethylene bags for six 
months, during which time they require 
absolutely no care of any sort. The bags 
are not even opened at any t ime, 
although it is prudent to check them 
from time to time to see if water is 
needed. There cannot be a more care
free way to grow seedlings. After six 
months, the bags are gradually opened 
over a week or two to accustom the 
seedlings to lower humidi ty . The 
seedlings grow vigorously and make 
good size plants. They are big enough 
for some to bloom the next year. The 
seedlings are set out in fall after a rain, 
as they require a full winter for vigorous 
growth the next year. 

This was the first species ever found 
to require dry storage and then light for 
germination. It was at a time when my 
eyes were opening to the multiplicity 
and complexity of photo effects in seed 
germination. It was a thrilling time and 
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a thrill to solve the secret of P. kisoana 
germination. It is amazing that freshly 
collected seed given the same treatment 
under lights fails to give a single germi
nation, and none germinates under any 
combination of dark treatments. In fact, 
such treatments soon killed the seed. 

The hand poll inations and seed 
germinations were repeated in the two 
following years, and seed from three 
successive years has been germinated. 
Always the seed germinated under the 
one unique set of conditions, and this 
has been checked with controls every 
year. Some of the seedlings from the 
first two years have now flowered. The 
flower colors range from white through 
pink to rose red. The flowers are 
carried in two to three whorls, with 
typically five flowers to a whorl. These 
large f lower heads are already 
approaching P. obconica and P. sinen-
sis in general appearance, and this 
resemblance is enhanced by the large, 
fu r ry , palmate leaves. There is a 
tendency fo r the petals to be too 
narrow, and it is hoped that the breed
ing program w i l l lead to broader-
petaled flowers. The potential seems 
there for developing clones rivaling P. 
obconica with the added advantage of 
zone 5 hardiness. 

Primula kisoana has a number of 
advantages from a garden standpoint. 
The leaves remain in good condition 
until frost, so that it can be used for 
landscaping. The plant seems ideally 
suited for the climate of the eastern 
United States, and it grows vigorously. 
Superior clones can be rapidly propa
gated by the adventitious root buds. 
These adventitious root buds conve
niently appear 4-6" away f rom the 
parent plant, so that colonies develop 
that are not overcrowded at their 
center. The flower size, flower head 
size, and color variation can likely be 
improved by breeding, and it seems 
that breeding programs have not been 

conducted on this splendid species, 
probably because of a lack of under
standing of the highly specific require
ments for seed germination. The flower 
heads are held boldly upright, so that it 
makes a better landscape plant than 
many primulas. 

Primula kisoana does require 
summer shade and summer moisture, 
although it can recover remarkably 
from a wilted state with a little mois
ture. As more forms become available it 
should become one of the most popular 
garden primulas in the eastern US. An 
excellent color photograph of P. 
kisoana appeared in the Bulletin of 
the American Rock Garden Society 
Vol. 49:98 (1991). 

Norman Deno lives and gardens near 
State College, Pennsylvania. Norm has 
recently published Seed Germination, 
Theory and Practice, available from him 
for $15.50. For details, see ad on page 
236. 
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A Crevice Garden 
in Oregon 

by Phyllis Gustafson 

I he first crevice garden built by 
Josef Halda in the United States, in 
Central Point, Oregon, takes some 
explaining. I love to tell the story to all 
who come to the garden. Even without 
having heard the tale, those who pass 
by know they are seeing something 
different from other rock gardens, and 
they often comment on it. 

In July of 1986, when Josef Halda 
first visited southern Oregon, the 
discussion got around to the crevice 
gardens that had been introduced by 
Otakar Vydra in his talk the week 
before at the Interim International Rock 
Garden Plant Conference at Boulder, 
Colorado. Josef explained that he 
himself constructed his first crevice 
garden at age of 14 at his grandfather's 
garden. At this age he was already an 
enthusiastic rock gardener and corre
sponded and exchanged seed with 
Lawrence Crocker of Siskiyou Rare 
Plant Nursery. Josef wanted to see his 
collection of alpine plants outside, 
growing in the garden, not as pot 
plants on a bench in the greenhouse. 
To this end, he decided to build a rock 
formation similar to the ones on which 
he had observed the plants in nature. 

Josef's present garden at his home 
in Sedlonov, Czechoslovakia, is about 
20 years old. Some of the rocks are "8-
man rocks" and were moved with the 
help of many friends. Over the years he 
and his wife, Jarmila, have had many 
other Czech rock gardeners stay at 
their home where they studied Josef's 
unique style of garden construction. 

Building rock gardens is a fine art, 
and the more natural the garden looks, 
the greater the achievement. Gardens 
should not try merely to copy nature, 
which is so often chaotic and dispro
portionate in effect. Certainly, the rock 
gardens I've seen created by Josef do 
not look like miniatures of the High 
Tatras. Yet when you look at them, 
they look natural. The reason: They 
represent all that we think of as the 
best in nature—serenity, balance, and 
harmony. The crevice garden looks like 
a very large outcrop that has fractured 
into many separate rocks still lying 
together with just a tiny bit of soil 
between them. 

When Josef arrived at our home, he 
found a large, freshly built garden at the 
edge of the street, wrapped around the 
lawn in front of the house. I had just 
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finished a five-year project, creating a 
garden that I could enjoy f rom the 
house while the town could enjoy it 
from the street. It is constructed from 
local granite and good sandy loam. The 
section next to the driveway was the 
last area built. I had just finished it 
before leaving for Boulder. Josef could 
hardly wait to get his hands on the 
rocks, and since I was not satisfied with 
the work, I was more than happy to let 
him tear up the rock construction I had 
just f inished. He was to build just 
enough to show me how it was done; 
then I was to complete the garden. 

For the next three days, we worked 
every moment that we did not have 
another engagement. Many people had 
traveled west after the conference, and 
at times we had a gallery of ten or 
more visitors watching us. It was a 
chance for many from the US and else
where to see just how this style of rock 
garden is built, and how the rocks are 
set so that they relate to each other. 

Josef started at ground level, arranging 
the soil in the general shape of the future 
garden. He set the first rock with a flat 
face at a 20% angle from the driveway 
and facing west. The rock had four even 
sides, almost square, and was set with the 
largest surface almost vertical, so that the 
crevices formed are straight up the slope. 
The top surface was then tipped on a 10° 
dip to the north. The whole garden has a 
slight dip to the north so that the plants 
can have some relief from the western 
sun. The next seven rocks were of the 
same general size and shape as the first 
and were set, one to the south of the first 
and then three above each of these two. 
The front (western) faces of these eight 
rocks are all on the same plane, as if set 

* 

with a transit. See Figure 1. The next 
rock, large and flat, was set on edge atj 
the 25° slope but about 18" higher, with a 
4"-wide face looming above the first 
rocks. More rocks were then set above it, 
giving the effect of a cliff. 

As he worked, Josef kept the 10° 
dip to the north and the 25° slope to 
the west, but sections of the garden are 
higher or lower, as if lifted by natural 
forces over a long period of time. As 
Josef says, you strive for "variety within 
order." As you walk around the garden, 
the view changes, but the consistent 
slope and angle of the rocks give unity 
to the picture. 

While Josef lifted and placed rocks, I 
shoveled in fill soil. After a section of 
rocks was set, I filled the crevices with 
soil as he instructed. We used small 
sticks and rods to poke the soil in, until 
all the pockets were f i l led but not 
packed hard. This assures the healthy 
growth of plants and also makes the 
rock-work solid. You can stand 
anywhere on the garden without the 
rocks shifting. In fact, to best see the 
plants, you should walk on the garden. 
You will find that every rock is solid. 

We soon ran out of material. With 
the help of my husband, we hauled in 
many loads of rocks as big as the two 
men could maneuver into the pickup. 
Luckily, we could get more rocks from 
an area being developed into a park not 
far f rom our house. I also got three 
pickup loads of 3/4" crushed rock to 
use as fi l l under some of the largest 
stones. The soil I originally purchased 
for the garden is good, sandy loam 
without a trace of clay. I was concerned 
that this soil was a little too fine in 
texture and would hold too much water, 
but Josef told me that if the crevices are 
a foot or more deep, there is no need 
to worry. After 5 years, I must agree. 
Where I changed the soil in the crevice 
to a light peat or sandy mix, I've lost 
plants. There is so little soil in each 
crevice that lighter soils are more likely 
to dry out at some time before the plant 
roots can reach the lower soil. Only 
after I returned the richer loam, with a 
small amount of added grit, a mixture 
with more capacity to hold moisture, 
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did the plants thrive. Using this heavier, 
fertile soil sounds contrary to most 
advice for growing alpines in the usual 
rock garden. However, in crevices the 
roots seek their way down along the 
sides of the rocks and drainage is excel
lent. And because there is so little soil, 
it must be nutrient-rich to provide 
enough food. 

Some of the rocks we had were 
three-sided, and I wondered what Josef 
was going to do with the first one he 
used. He placed it at the edge of the 
outcrop and set it with the longest face 
uphill, away f rom the driveway and 
parallel to it. A large rock of irregular 
shape was placed with matching face 
parallel to it, and then two slender, 
triangular rocks added to form a long, 
narrow rectangle of one height. This 
combination provided a crevice at 45° 
from the general angle of the rest of 
the rocks, which adds much interest to 
the finished work. 

The top of each crevice is filled with 
crushed granite and small rocks that 
match the large rocks in color and 
texture. The outer edges of the rocks 
forming large crevices are "mortared 
together" with clay soil. The clay is 
made into a mud and pressed into the 

opening between the two rocks and the 
line of the soil below. Long, thin rocks 
are then pounded into this mortar with 
a hammer to make a solid wall; plants 
can be inserted if you desire. Then the 
crevice is back-filled with good soil. This 
is topped with half an inch of crushed 
granite and small rocks that match the 
large rocks in color and texture. This 
smooth, hard surface retains moisture 
in the soil below and lets excess water 
run off during heavy rains. With the 
neck of each plant protected from the 
many soil pathogens present in any 
loam, the plants soon spread onto the 
rock surfaces, free of the fungi so lethal 
to plants native to rocky places. 

When the garden is watered, little 
water is wasted and not much is need
ed. I water for about 10-15 minutes 
every third or fourth day in the summer. 
The small amount of water needed is 
another advantage of a crevice garden 
in our dry summer climate. 

Limestone and sandstone are Josef's 
favorite rocks to work with and are 
most suitable for crevice gardens, but 
neither are available here. Luckily, his 
third choice is granite, the rock in his 
own garden. Many of the my rocks had 
mosses and lichens already growing on 
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them, which gave the garden an aged 
look immediately after construction. 
Barren rocks were washed w i t h 
molasses or buttermilk or a liqueur of 
manure. This is enough nourishment to 
start the growing process of the lichen 
and give the rocks a weathered look. 

Josef always wants to work with the 
largest possible rocks. He believes that 
one large, suitably shaped rock is better 
than many small ones. However, 
groups of small rock within a garden of 
large, well-placed stones add more vari
ety. In my garden, a space was left 
about the width of one large rock all 
the way through the garden. When I 
inquired what was to happen there, I 
was told, "You will see." The last after
noon I was asked if we could go to the 
rock gathering site, so in 95°F weather 
we set off. When we got there, I was 
instructed to help pick up stones that 
were long and narrow, about 2-6" wide 
and 12" long. With a nice batch, we 
returned to the garden. These rocks 
were placed in "the rough scree area," 
the open space that had been left. Each 
rock is set one behind the other in shin
gle style, on about a 30° slope. I was 
instructed to place plants with a need 
for scree conditions in this area and to 
fill the holes between the rocks with 
sand or a mixture of sand and small 
rocks. I find it is a good place for plants 
with long, carrot-like roots. A large 
collection of Lewisla cotyledon is in 
one part of this scree, while some cacti 
occupy another. This is the only place 
I've ever grown Lewisla rediviva 
successfully. It is also an ideal place for 
Silene hookeri , Dicentra oregana, 
and some of the shrubby penstemons. 

Josef has instructed everyone he has 
built a crevice garden for to plant seed 
directly in the crevices where you want 
it. When the plants develop, the roots 
go straight down along the rocks and 
can find their way into the narrowest 

crevice. Plants will thrive in this situa
tion. If you plant even small seedlings in 
very narrow crevices, the roots will 
never be as well arranged as if they 
grew there. The plant will be set back 
while the roots try to adjust. While it is 
hard for those of us used to planting for 
an instant effect, it is far better to wait 
for a seedling to grow than to have 
plant after plant reject a site because 
they have had their toes cramped in a 
tight crevice. A plant with an estab
lished root ball, even a small one, will 
be very difficult to place into a crevice. 
The roots get broken or twisted. If they 
have grown straight down and are 
surrounded with soil, they do not dry 
out at some later date. In the fall or 
early spring, I have planted potted 
plants in the small openings where four 
rocks come together. These areas are a 
restful contrast to the crevices and are 
treated as small screes. I make a 
mixture of soil, grit, and water and pour 
it into the opening. Then, with as much 
soil removed as possible, I put in the 
plant and fill the hole half full with the 
mixture. I then add some water, then 
more soil and more water. This 
"mudding in" technique assures that 
large pockets of air are not left between 
the rocks where the roots will later dry 
out. Plants are also less likely to wilt 
during the first few critical days after 
planting. 

At f i rs t , planting on the crevice 
garden was difficult. I had trouble visual
izing the plants in place as the rock 
formation itself was so satisfying. When I 
did plant something, it was often painful
ly small—or it outgrew the scale of the 
garden in three months. Finally, small 
areas in the garden became plant 
communities, the plants in each area 
planted to complement each other. 
Another problem wi th the crevice 
garden: it faces west with a tarmac drive
way below in a summer climate where 
temperatures often reach 100°F in the 
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summer and the humidity is very low. I 
have found that the plants that do well 
do very well, for example the persistently 
blooming Daphne jasminea. But many 
campanulas and other plants from cool
er regions perish from the continued 
heat of our long summers. Winter losses 
are nil. I now feel that the trick is to find 
plants that originate in areas with the 
same long summers that we have here. 
The total number of hours of sun on this 
garden in a summer is often too much 
for plants that have only two or three 
months of warm, sunny weather at 
home. Root temperature could be anoth
er problem for plants grown in climates 
warmer than their homes, but this may 
not be a problem on the crevice garden. 
The size of the rocks used and the size 
of the garden both help prevent the 
internal temperature from becoming too 
extreme. In our region, cool summer 
nights help cool the rocks and soil before 
another blasting day. 

Some of the plants that grow best 
here are from the Mediterranean, Asia, 
and the steppes of western North Amer
ica. In the area not reached by the 
sprinkler system, two chasmophytes, 
Eriogonum and Acantholimon, make a 
lovely spring picture as they weave their 
blooms into a single mosaic of reds, 
yellows and pink. I grow a good, deep 
yellow form of Eriogonum umbella-
tum from the Siskiyou Mountains and 
an exotic red f o r m of Eriogonum 
umbellatum var. polyanthum f rom 
Alturas, California (photo, p. 223). 
Other eriogonums now growing in the 
crevice garden include E. wrightii ssp. 
subscaposum, E. sphaerocephalum, 
and the very easy form of E. oualifoli-
um from Mt. Eddy, California. The last 
has white-felted, spoon-shaped leaves 
that overlap in flat rosettes no more that 
three quarters of an inch across. It 
makes solid mats which slowly expand. 
Eriogonum ovalifolium and E. umbel
latum are increased by cuttings. The 

others have been grown f rom seed 
generously given to me by friends. At 
present I only grow Acantholimon 
glumaceum, A. uenustum, A. lycopo-
dioides, and an unknown species intro
duced with last year's seed from Ercias 
Dag. A n occasional seedling does 
appear, and I have found that they must 
stay wherever they may come up. In this 
garden, I have not yet moved one 
successfully, although I have succeeded 
in another garden where I could dig up 
a large area. 

Two more genera that thrive on the 
crevice garden are Helianthemum and 
Origanum. I have chosen only small 
Helianthemum nummularium 
hybrids, colorful in hot gardens. They 
include, 'Bright Spot', 'Amy Barring', 
'Orange Surprise', and 'Fire Engine', 
the last with tiny double red flowers on 
a 3", wiry shrub. None of these is over 
4" high. The spread can get larger than 
I want, but a little pruning keeps them 
in check. These are the smallest and 
best blooming cultivars I have found of 
the large number of hybrids available. 
Helianthemum oelandicum ssp. 
alpestre var. serpyllifolium is a neat, 
fine-stemmed, 2" shrub, with tiny, dark 
green leaves and a plethora of tiny, 
br ight yellow f lowers . Seed of 
Helianthemum apenninum var. rose-
um was collected by Josef and sent for 
me to try. It blooms for the longest 
period of the lot, and the flowers are a 
fantastic, clear, soft pink. As Josef said 
when he saw it, "It is acceptable." The 
plant does need a good, hard shearing 
in late autumn, and then it is ready to 
perform for the next spring, summer, 
and fall. Origanums are quite popular 
here on the West Coast, and with good 
reason. They bloom in that late 
summer season when an extension of 
color in the garden is most appreciated. 
They should be grown f r o m wi ld 
collected seed or, better yet, cuttings of 
known plants, as they hybridize easily. 
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Origanum amanum is the smallest of 
the tribe, with its 2-3" stems and tiny, 
shiny leaves. It has long-tubed, violet-
pink flowers and blooms in profusion 
without the usual bracts. This herba
ceous plant needs to be dug and divided 
every third year or so to keep it in good 
health. While O. rotundifolium has 
large, round, lime-green bracts, those 
of its magnificent hybrid 'Kent Beauty' 
have a deep pink blush. Origanum 
scabrum (O. pulchrum) has long, light 
rose, hanging inflorescences that 
remind one of shrimp. These make a 
wonderful pattern hanging from near 
the top of an almost vertical wall facing 
east. The small shrub O. microphyl-
lum was planted near the driveway and 
seems to enjoy the reflected heat. The 
pink flowers on this are small and bract-
less but appear in abundance near the 
tops of the fine, wiry stems dressed 
with tiny, gray-green leaves. My favorite 
plant on the crevice garden is O. 
tournefortii, which does not start 
blooming until late September. The 
green leaves covered with long hairs 
feel like an angora sweater. The stiff 
stems stand straight for about 8", and 
long strings of burgundy bracts hang 
down with lavender flowers peaking out 
between them. The colorful bracts hold 
through frost or rain for two months or 
more. This year, it still looked nice on 
Christmas Day. 

Plants now thriving in the crevice 
garden include townsendias, teucriums, 
and t iny Talinum okanoganense, 
which seeds around. Asperulas prosper 
with only a pane of glass over them in 
the rainy season. Verbascum dumulo-
sum, at a yard across, has gotten so big 
and grows so fast that I have to prune it 
more than any other plant. Along with 
V. 'Letitia' and X Celsioverbascum 
'Golden Wings', it gives the garden 
long periods of clear yellow flowers in 
the spring and again in the fall. Enjoy
ing the heat of the west side of the 

garden are three ferns: PelJaea 
brachyptera, which has filled the length 
of a 18" crevice; Cheilanthes tomen-
tosa with 8", white-woolly fronds; and 
C. fendleri, of the same size, but with 
greener fronds. To my joy, near the 
bottom of the very large rocks facing 
north, where no sun ever hits, two 
good size plants of Ramonda myconi 
bloom each spring. 

I seem to be a continuous plant 
collector and will try any plant that 
comes my way. This does not give the 
garden a calm, serene sense of Order 
but rather of the Chaotic Theory, with 
your attention jumping from one point 
to another. To slow down the confusion 
and unify the garden, large pads of 
Artemisia assoana are being encour
aged all across the west side of the rock 
work. This is a challenge; the artemisia 
seems to die out in the center and 
move at will into other cervices. New 
cuttings are continually rooted and I 
hope soon to have enough white areas 
among the gray rocks to entwine the 
whole. 

A friend f rom the far north once 
said, "You do not have a classic alpine 
garden but a Mediterranean rock 
garden." I was at first offended but 
upon refection decided that she was not 
only right, but that I should be delight
ed. I grow what will grow in this garden 
at this latitude and altitude in our semi-
desert climate. The selection of plants 
from the steppe areas of the world is 
wide, and the combinations endless. It 
shall be a joy for many years to come, 
trying all the possibilities on this beauti
fully built crevice garden. 

Drawings by Jarmila Haldova 

Phyllis Gustafson got a start in rock 
gardening 20 years ago with five plants 
given her by Lawrence Crocker. Three of 
these are mature, lovely plants today in 
her garden in Central Point, Oregon. 
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Lilium tenuifolium Norman Deno 

Lilium pumilum 



The Mystery of 
Lilium tenuifolium 

by Norman C. Deno 

It is well to state immediately that the two lilies are two distinct and separate 
species, despite the fact that both Index Kewensis and Hortus III treat L. 
tenuifolium as a synonym of L. pumilum. The purpose of this article is both to 
unravel the mystery surrounding these two lilies and to bring to the attention of 
ARGS members the beauty and rock garden potential of L. tenuifolium. The 
impetus for this article was the recent offering by Josef Halda of seeds of the true 
L. tenuifolium, which he points out is not L. pumilum. This is the first time that 
seed of L. tenuifolium has been offered in years, and even years ago when the 
seed was available for a short time, it was listed under a false name, as we shall 
see. Before attempting to unravel the mystery and confusion, it is well to describe 
the two lilies, paying particular attention to their similarities and differences. 

Both species have long, linear leaves with no appreciable broadening anywhere 
along their length. The leaves are concentrated on the middle half of the stem, 
with a relatively bare stalk near the ground and no leaves in the inflorescence. 
Both have orange-red flowers of identical color, and both have white bulbs with 
relatively few scales. Both species are native to eastern Siberia, but they do have 
different distributions in nature which for the most part do not overlap. 

The differences between the two species lie in the flowers, the time of flowering, 
the time the seed matures, and the distribution in nature. The flowers of L. 
tenuifolium are nearly flat, with only the outer third of each tepal recurved slightly, 
whereas the flowers of L. pumilum are tightly recurved. The flowers of L. tenuifoli
um face outwards horizontally, whereas the flowers of L. pumilum face directly 
downwards. These two characters make the flowers of L. tenuifolium appear larger. 
Lilium tenuifolium is dwarfer in stature with 2' being about the maximum height 
and ten flowers being about the maximum per stem, whereas L. pumilum at its 
most vigorous can be twice as tall with twice the number of flowers. The flowers of 
L. tenuifolium are asymmetric, with the lowest tepal separated from the other five 
by a wider space on each side, whereas the flowers of L. pumilum are radially 
symmetric. This asymmetric character of the flowers of L. tenuifolium is found in 
only one other lily in my experience, and that is L. tsingtauense. Lilium tenuifoli-
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um flowers at the end of June here, and this is three weeks later than L. 
pumilum. The seed matures in late September, fully a month after the seed of L. 
pumilum ripens. 

Lilium tenuifolium is perhaps the best of all lilies for the rock garden. Howev
er, several problems prevent it from achieving widespread popularity. Like L. 
pumilum, both the bulbs and the capsules are eaten by chipmunks, and the lower 
stature of L. tenuifolium makes it more vulnerable to fruit predation. Thus, the 
abundance of chipmunks in eastern North America makes it difficult to maintain 
stands of L. tenuifolium. The flowers do not last long, each flower remaining 
open for about four days. Individual bulbs are not long-lived and rarely does one 
bloom more than three years before disappearing, presumably from either basal 
rot, mosaic virus, or chipmunks. This means that bulbs must be constantly raised 
from seed. Natural insect pollinators are not present here, so that the flowers must 
be hand-pollinated to set seed. For such a small lily, the seedlings do not develop 
rapidly, and it is three to four years before the first flower can be expected from 
seed. Finally, the confusion with L. pumilum inhibits the recognition of L. 
tenuifolium. 

The following is my attempt to reconstruct the complex history of Lilium 
tenuifolium. In 1812, Les Liliacees was published. This contained 486 watercol-
or paintings by Pierre-Joseph Redoute, who was perhaps the greatest painter of 
plants of all time. The paintings were made in the period 1802-1812 and were of 
plants blooming in the royal gardens of France. One of the paintings (no. 192) 
was named by de Candolle as Lilium pumilum and given a botanical description. 
The painting shows a plant with a single flower. Although the plant was undoubt
edly painted with great accuracy, it was blooming for the first time with a single 
flower. The plant illustrated is an immature specimen and is not typical of a mature 
plant of either L. tenuifolium or L. pumilum. In particular, the flower portrayed 
is somewhat intermediate between those typical of the two species. These paint
ings were not generally available until 1982, when Michael Joseph published a 
reprint of 109 of the paintings from Les Liliacees in London under the title 
Lilies and Related Flowers. The text, by Brian Matthews, titles the plant L. 
pumilum, and the description applies to that species. In 1986, a book entitled A 
Redoute Treasury was published by the Wellfleet Press in the United States, 
which reproduced 468 of the paintings from Redoute's originals (18 had been lost 
over the years). Curiously, the text, written by Peter and Frances Mallary, retitles 
the painting Lilium tenuifolium with a subtitle Lilium pumilum. Incidentally, a 
copy of this was sold in a two-minute auction at Sotheby's for $5.5 million, the 
highest price ever paid for a book in America and the tenth highest price ever paid 
for a work of art. 

Although L. pumilum became a common garden plant over the years, L. 
tenuifolium remained unknown until about 60 years ago. The story is this. The 
early years of this century were the golden years of gardening. This was the time 
when the discoveries of Forrest, Farrer, and others were being sent back in quanti
ty, and everyone was eager to try out new things. There was much importation of 
bulbs from Asia, and bulbs of L. pumilum were often collected and exported to 
the US. Sometime in the 1920s or '30s, L. tenuifolium appeared in plantings of 
L. pumilum. It was assumed to be a form or hybrid of L. pumilum and was 
named L. pumilum 'Red Star'. 

Seed of Lilium 'Red Star' soon began appearing in the seed exchange of the 
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North American Lily Society, and many lily enthusiasts grew this charming plant. 
Much of the seed came from a Clara Bangs in Nebraska. She wrote a note stating 
that 'Red Star' was a hybrid between L. concolor and L. pumilum. This was 
reasonable in that both were dwarf lilies, and both bloomed at the same time. 
However, two things puzzled me about this lily. One was that it had none of the 
characteristics of L. concolor. Secondly, it bred absolutely true, showing little, if 
any, variation. I came to the conclusion that L. pumilum 'Red Star' was in fact an 
unnamed species. Over the years, this lily seemed to have died out in cultivation, 
and at present I do not know of anyone else growing L. 'Red Star'. At least, it no 
longer appears in the seed exchange lists. 

Other growers were also suspicious that L. 'Red Star' was not a L. pumilum x 
L. concolor hybrid and set out to make deliberate crosses of L. concolor and L. 
pumilum. A number of articles were published in the Bulletin of the North 
American Lily Society. All found that the crosses differed markedly from L. 'Red 
Star', and there was unanimous agreement that L. 'Red Star' was not derived from 
L. pumilum x L. concolor. Curiously, none of these articles went on to make the 
obvious conclusion that L. 'Red Star' was a species different from L. pumilum. 

The matter came to a head three years ago when Josef Halda came up for a 
visit with several members of the Delaware Valley Group of the ARGS. A most 
pleasant day followed, which we'll always remember for Josef's sitting by our trout 
stream, saying "Paradisus." As is the custom of such visits, the evening was devot
ed to showing slides. Knowing Josef Halda's wide knowledge and extensive field 
experience in Siberia, I deliberately put on a slide of Lilium 'Red Star' and asked 
him if he knew what it was. He became much animated, jumped up, and said, 
"That is Lilium tenuifolium." ARGS members who know the two of us can imag
ine the excited conversation that followed. The gist of it was that Josef had seen 
both L. pumilum and L. tenuifolium in the wild, knew them well, and was 
cognizant of their different distributions in the wilds of Siberia. 

As a result of our conversations, I went to the library for a thorough search. 
Two groups of articles were relevant to the mystery. The first included the afore
mentioned articles in the Bulletin of the American Lily Society on the deliberate 
crosses of L. pumilum with L. concolor. The second group consisted of two arti
cles in the Bot. Zhur. (in Russian with an English summary). One describes L. 
pumilum with maps of its distribution, and the second does the same for L. 
tenuifolium, thus clearly defining them as separate species. Unfortunately, the 
article on L. tenuifolium was in a volume that was not in the Pennsylvania State 
College library. To add to the confusion, Volume III of Flora USSR, covers Lili
um but describes only L. tenuifolium. 

Obviously, Josef Halda and certain Russian botanists could write a more defini
tive article. I have continued to grow L. tenuifolium for 40 years and through at 
least seven generations. It breeds absolutely true with little discernable variation. It 
is not known whether it would cross with L. pumilum. Such a cross would have to 
be made with deliberately stored pollen of L. pumilum, because L. tenuifolium 
flowers three weeks later. It is really rather a bother to keep L. tenuifolium going 
because of its short life and the chipmunks. With the seed becoming available in 
Josef Halda's list, and the potential for seed to come from my own plantings (it 
germinates immediately at 70°F), perhaps you would like to try this charming and 
beautiful dwarf red lily, which has such an interesting history and whose recogni
tion by Index Kewensis is still to come. 
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1. Seed will be accepted only until November 1, 1992. Late-ripening seed 
wil l be accepted after that date i f an alphabetical listing has been 
received before Nov. 1. Overseas members, please try to mail before 
October 15. 

2. Any amount of seed is appreciated. To receive donor privileges, submit 
a minimum of 5 different kinds of seed suitable for rock gardens. 
Donors receive 10 packets of seed in addition to their basic orders. 

3. Send clean, dry seed as early as possible. As seed continues to ripen, 
send several mailings. After your first donation, you wil l be issued a 
donor number. Please include this number with subsequent mailing. 
Do not use last year's number. 

4. Use paper envelopes no larger than 2" by 4" (5cm x 10cm). One enve
lope this size filled with seed is likely to be sufficient for our require
ments. As few as five seeds of a variety wil l be accepted i f the seed is 
very rare. Use separate envelopes for each kind of seed. 

5. Mark each envelope clearly and legibly with the botanical name in 
BLOCK CAPITAL letters. I f collected in the wild, please state the loca
tion where collected, altitude, etc. I f only the genus name is given, 
please include a brief description, such as height and flower color. 
Please make every effort to verify the accuracy of the names. 

6. Make an alphabetical listing of the seed species sent. I f handwritten, 
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use block capitals; typewritten lists are easier for us. Please submit 
the list on standard 8 1/2" by 11" paper with your name and address 
clearly printed on each sheet. 

7. Group envelopes alphabetically, checking to be sure that the seed 
envelopes sent match the list. Secure the envelopes with a rubber band 
and enclose in a padded mailing envelope with the list of seeds. 

8. Be sure your name and address are clearly written on the outside of 
the mailing envelope. Ask the postmaster to hand cancel the envelope. 

9. All members ofARGS will receive a seed list. Thank you for helping us 
to make this event an overwhelming success! 

Mail Seed Ear ly to: 

Pat and John Bender 
Directors, 1992-93 ARGS Seed Exchange 

4123 NE 186th Street 
Seattle, WA 98155 

USA 

$ ARGS Coming Events 
1993 Eastern Study Weekend 

The Watnong Chapter of the American Rock Garden Society 
Presents 

OBSESSION 
Hilton Gateway, Newark, NJ January 29, 30 and 31, 1993 

FRIDAY, JANUARY 29 
G E O F F R E Y CHARLESWORTH AND NORMAN SINGER: 
THE SEEDS OF OBSESSION 

SATURDAY, JANUARY 30 
JAMES WADDICK PhD is inspired by IRIS 
MARK MCDONOUGH adores ALLIUM 
BARRY YINGER embraces ASAR UM 
E D I T H EDDLEMAN is bullish on BULBS 
RICHARD WEAVER PhD elevates EPIMEDIUM 
NANCY GOODWIN celebrates CYCLAMEN 
HOWARD PFED7ER PhD: OBSESSION'S HARVEST 

SUNDAY, JANUARY 31 
RICHARD WEAVER PhD loves iheLESSER KNOWN LILI-
ACEAE 

GWEN KELAIDIS is batty about BUNS FOR BERMS 

B R I N G Y O U R O B S E S S I O N TO OUR S E S S I O N 
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"Elizabeth Lawrence is always inspiring."—Penelope Hobhouse 

50TH ANNIVERSARY EDITION 

by Elizabeth Lawrence 
With a New Foreword by Edith Eddleman 

Illustrations by Shirley Felts 

" I have learned more about horticulture, plants, and garden history 
and literature from Elizabeth Lawrence than from any other one 
person."—Katharine S. White 

Fifty years after her classic was first published, Elizabeth Lawrence's 
A Southern Garden still gives practical advice and conveys why 
gardening attracts so many enthusiasts. Illustrated with specially 
commissioned watercolors, this elegant new edition will be cher
ished by all who love gardens and good writing. 

288 pp., 19 watercolors, $24.95 cloth, $16.95 paper 
A Selection of the Garden Book Club 

available at bookstores or from 
The University of North Carolina Press 
Post Office Box 2288, Chapel Hill, NC 27515-2288 

Toll-free orders: 1-800-848-6224 
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American Rock Garden Society 

Join Today 
Benefits of Membership Include: 
Beautiful, Colorful Quarterly Bulletin; 
Seed Exchange offering Thousands of 
SpecieB of Seed at Low Prices; Spectacu
lar National Meetings; Full Participa
tion in the American Community of 
Rock Gardeners 

Send $25 to: Jacques Mommens, Executive Secretary, 
PO Box 67, Millwood, New York 10546. 

Kirk Fieseler 
Owner 

1950 Laporte Ave. 
Fort Collins 
Colorado 80521 

Laporte Avenue Nursery 
Rocky Mountain Alpines, Western High Plains 
Plants, and Rock Garden Plants. 
Catalog $1.00 refundable with order. 

SANGUINARIA CANADENSIS 
MULTIPLEX (DOUBLE BLOODROOT) 

Blooming-Age Rhizomes 
Available in Early September 

PLANT D E A L E R S O N L Y 

C H A R L E S F. ANDROS 
BOULDER W A L L GARDENS 

McLEAN ROAD 
W A L P O L E , NH 03608-0165 

Phone (603) 756-9056 
(April 15 - November 15) 

NATIVE 
PERENNIALS 
For Woods, Meadows or 
Backyard Borders 
Send 82.00 for our 48-page 
catalog or visit us at our 
mountain nursery 
Our barn is filled 
with plants and 
helpful Information. 
Open Mid-May thru 
Labor Day 
Daily 10-4 Sun. 12-4 
or by appointment 

Brookside Wildflowers 
Located Outside Blowing Rock 
On Shu 118 Mill Rd. Near Hound Ears 
704-963-5548.Route3 Box740-R,Boone,JVC 28607 

Hypertufa Troughs 
Handcrafted with the look 

of weathered stone 

Mail Order U.S. Only 

For Further Information 
Send SASF 

K A R E N H A R R I S 
200 East Genesee St. 
Fayetteville, NY 13066 

CHEHALIS RARE PLANT NURSERY 
2568 Jackson Hwy., Chehalis, WA 98532 

Herb Dickson, Prop. 
After 30 years of selecting and breeding, 

I have developed an improved strain of 
Garden Auricula with a complete palett of 
color Garden Auricula 

Mixed, Yellow, Blue, White 
Brown, Red, Petite Hybrids 

Picotee - a new flower form with only 
an outer fringe of color 

Exhibition Alpine 

All the above $2.00 per packet of 75 seeds 

Primula Florindae $1.00 per packet 

Mixed Candelabra $1 00 per packet 

Hand pollinated Show Auricula 

Red Self, Yellow Self, Green Edge 
.10 cents per seed, any amount 

Hand Pollinated Double Auricula Mix 

.25 cents per seed 
.50 cents postage & handl ing in U.S. & Canada 

Other foreign orders $1.00 postage & handl ing 

Washington residents add 7 .5% sales tax 

MINIMUM ORDERS $5.00 
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SfSKIYOLT 
* RARE PhANTjVURSERY^ 
An ever growing collection of over 1,000 varieties of 

Alpines^Ferns, Dwarf Conifers, Northwest Natives (as Lewisia cotyledon, 
pictured), and other hardy plants for the Woodland and Rock Garden. For 
our Annual Mail Order Catalog and Fall Supplement send $2.00 refundable. 

Dept 1, 2825 Cummings Road, Medford, Oregon 97501 
Visitors Welcome by Appointment - Phone (503) 772-6846 

S H I P P I N G T O U.S. and C A N A D A O N L Y 

A Distinguished Collection 

Over 1500 hard to find 
and useful varieties 
ROSLYN NURSERY 

211 BURRS L A N E , D E P T R 
DLX H I L L S , N.Y. 11746 

Descriptive mail order catalog 
$3.00 

TIME TESTED H0STAS 
including VARIETIES 

suitable for 
ROCK GARDENS 

Fresh Hosta seeds available 
from January 1 to June 1. 

Homestead Division 
9448 Mayfield Road,Chesterland,0H 44026 

Catalog $1.00 deductible from order 

RICE CREEK 
GARDENS, Inc. 

OUR PLANTS REALLY GROW! 

• Rock Garden plants 
• Unusual Perennials 
• Hardy Rhododendrons 
• Canadian Shrub Roses 

• Wild/lowers 
• Shade Plants 

• Dwarf Conifers 
Vines 
11506 Hwy. 65 

Blaine, MN 
55434 

(612) 754-8090 
Catalog $2.00 

We also build 
unique landscapes. 

DWARF & R A R E C O N I F E R S 
A L P I N E & ROCK G A R D E N P E R E N N I A L S 

PLANTS FOR BONSAI 
Catalog: $4.00 refundable on first order 

PORTERHOWSE 
41370 S.E. Thomas Rd. 
Sandy, Oregon 97055 

Telephone/FAX (503) 668-5834 
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Mt. Tahoma Nursery 
Rick Lupp (206) 847-9827 

Alpines, Washington State Natives, Species Primulas, 
Troughs & Trough Plants 

Custom Propagating 

Nurseries Open Weekends and by Appointment 
Mail Order: U.S. & Canadian Only 

Send $1.00 For List28111-112th Avenue E., Graham, Washington 98338 

THE PRIMROSE PATH 
R.D. 2 Box 110 Scottdale, PA 15683 

Choice and unusual perennials, alpines, woodland plants, all nursery-propagated 
Specializing in new hybrids and selections from our breeding program, species 
Primulas and Phlox, native wildflowers, western plants adaptable to the East. 
Mail-order Catalog $1.50 (412) 887-6756 

THE CUMMINS GARDEN 
DWARF RHODODENDRONS Yes, We Ship! 
DECIDUOUS AZALEAS 

Catalog $2.00 
DWARF EVERGREENS 
COMPANION PLANTS (Refundable With Order) 

Phone (908) 536-2591 
22 Robertsville Road Marlboro, NJ 07746 

T H E SCOTTISH ROCK GARDEN CLUB 
The Club was founded in 1933 and now has a worldwide membership of over 4000. 
Benefits for overseas members include: 
1) Receipt of two editions each year of the Club Journal 'The Rock Garden'. These are well 

illustrated in colour. 
2) Free participation in the Annual Seed Exchange Programme, involving thousands of 

species of plants. 

3) Opportunities to purchase specialist books from the club bookshop. 

4) Participation at conferences, meeting and shows when visiting Britain. 

Application forms: Miss K.M. Gibb, 21 Merchiston Park, Edinburgh EH10 4PW. 
Overseas Subscription £9, £10 i f paying by Giro, or $US 20 

Primula veris 
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For over 20 years 
we have specialized in 

dwarf Rhododendrons, 
Azaleas and dwarf coni

fers. We also have one of 
New England's largest selec
tions of rare spe

cialty Alpines, 
perfect for the 
trough or rock 
garden. 

Free 120-page 
catalog when you 
visit us. 
To send for catalog, 
include $3.00 

NURSERIES, INC. 

1159 Bronson Road, Fairfield, CT. 06430 
(203) 259-5609 (Sorry we do not mail order.) 

..WE SHIP ALMOST ANYWHERE... 
Hardy Heaths and Heathers 
For A l l - Y e a r Garden Co lor ! 

ffialfis and ffialfim 
^ Utox&SO IfmnOYnsfu 9SS41 

Send stamp or SASE fo r f ree 
l i s t o f 100 c u l t l v a r s . 

Nursery v i s i t o r s welcome! 
62 Elma-Monte Road (206) 482 3258 

EXCITING PLANTS 
FROM AROUND 
THE WORLD 
TREES, SHRUBS 
PERENNIALS 

VINES 

%m 
MAIL 

ORDER 
CATALOG 

$1.00 
BILL J A N S S E N 
DIANA R E E C K 

1602 NE 162nd AVE. 
VANCOUVER, WA 98684 

ALL PLANTS NURSERY PROPAGATED 

Calochortus Fritillaria 
Other Western Native Bulbs 

C .H. Baccus 
900 Boynton Ave. 

San Jose, CA 95117 
(408)244-2923 

SASE For July mail order list. Spring 
container and Fall dormant bulbs 

sold by appointment only. 

AJX 
^> i t , v \ a k H a r d v Camellia 
A\J \ j V ^ s Dwar f Conifers 

_ .. . Rare Asian Trees 
4yt CAMELLIA and Shrubs 

FOREST Catalog: $1 .00 
IN U R S E R y 

125 Carolina Forest Road 
Chapel Hill. N.C. 27516 

Nursery 
i n c . 

P.O.Box 693 Truro MA 02666 
Garden Shop on Depot Rd. 

New England grown Heather 
We grow the hardy cultivars of 

Calluna and Erica in 4", 5 1/2" 
and 1 gallon pots. Excellent 
availability of cultivars selected 
for their unique foliage and 
flower color. Visit our garden 
shop April-OctWe ship UPS the 
year-round! Wholesale-Retail 
Color catalog loaded with all 

the irrformation you will need in 
selecting plants for your garden 
only $1.00. (508)349-6769 
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Wildflowers of the 
Southern Appalachians 

Choice, hardy, reliable, showy. 
FROM OUH NURSERY TO YOUR GARDEN. 
be it woodland, rock, moist or dry. 

Send $2 for 44 pp. illustrated descriptive cata
log or SASE for list of wildflowers, hardy ferns 

and perennials. 

Sunlight Gardens 
Rt 1 Box 600-R4 

Andersonville, Tenn. 37705 

ZlCpine, (Primula andAuricula Seed. 

Field House Alpines 
Leake Read, Gotham, Nottinghamshire, NGIIOJN 

England 

Sde Agent f a the United States and Canada: 
June M. Skidmore 

6730 West Mercer Way 
Mercer Island, WA 98040 

Send $1.00 for List 

^otfbotougji 
JlfuASGftlJ, 3M. 

Growers of: Dwarf and Unusual Conifers, Broadleaves and Trees 
Custom Grafting & Liners Available 

LANDSCAPE DESIGN & INSTALLATION CONIFER & ROCK GARDENS 
W. David Thompson By Appointment Only 
Street, Maryland 21154 (410) 836-7023 

Retail & Wholesale 

P E R E N N I A L S , W I L D F L O W E R S , 
R O C K G A R D E N P L A N T S , 

C O N I F E R S , F L O W E R I N G S H R U B S 

S E N D $ 3 . 0 0 FOR OUR 
P E R E N N I A L R E F E R E N C E G U I D E 

SORRY, NO SHIPPING 

Sam Bridge 
Nursery N' Greenhouses 

437 North Street, Greenwich, Conn. 06830 
(203)869-3418 

Homeplace Garden 
Exceptional List of Rhododendrons, 

includes Dwarf Species and Hybrids, 
Azaleas, Dwarf Conifers, Maples, 

and Choice Natives 

Write for Catalog, $2 

Rt. 1 PO Box 300 
Commerce, GA 30529 
Phone (404) 335-2892 

C O L L E C T O R S D W A R F B U L B S 
Our 1992 catalogue contains many old 
favorites for Garden andAlpine House. 

In addition, we offer numerous rare 
and new introductions. 

Full and Descriptive Catalogue $3.00 

POTTERTON & MARTIN 
Nettleton, Nr. Caistor, North Lines. 

LN7 6HX, ENGLAND 
tel 472-851792 

L IFE F O R M R E P L I C A T O R S 

Write for Seed List with 2000 kinds 
of perennials and rock plants 

$2.00 

PO Box 857 
Fowlerville, Michigan 48836 

Also wanted: Seed collectors and 
growers—let us know what you can supply. 
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WOODLAND ROCKERY 
6210 KLAM ROAD 

OTTER LAKE, Ml 48464 

Offering my favorite 
wild flowers / rock garden plants 

reminiscent of forest floors and mountain meadows. 
Shipping within U S A only 

All wildings nursery propagated Mail order catalog $1.00 

HIMALAYAN SEED COLLECTING 
EXPEDITION 1992 

F o l l o w i n g t h e i r s u c c e s s f u l 
1991 e x p e d i t i o n , Chadwell 
& McKelvie o f f e r shares. 
Send 2 US $ b i l l s f o r 
prospectus t o : C Chadwell 
81 P a r l a u n t Road, Slough, 
Berks. SL3 8BE. ENGLAND. 

Seed Germination 
Theory and Practice 

by Dr. Norman C. Deno 
Contains precise data on the germination of 123 
families, 605 genera, and approximately 2000 

species of temperate-zone plants. 
Price $15.50, postage free in the U.S. and Canada, 

and via surface mail overseas. 

Write Dt Norman Deno, 139 Lenor Dr, State College, PA 16801 

Hi-Mountain Farm 
Wildflowers, Ferns, Prairie Wildflowers 

Wholesale Catalog, 500 

We ship UPS 12 months 

Rt. 2 Box 293 
Galena, MO 65656 

(417) 538-4574 

American Penstemon Society 
Learn all about the largest 
genus of flowering plants 
endemic to North America. 
Bulletins twice a year, seed 
exchange, round robin corre
spondence, and yearly meet
ings. Join us by sending $10 

to Ann Bartlett, 1569 South Holland 
Court, Lakewood, Colorado 80232. 

SCREAMING HEAD NURSERY 
Offering a wide variety of expertly gathered, cleaned and labeled 
seeds of southeastern United States wildflowers, shrubs and trees, 
as well as other plants suitable for rock gardens or the alpine house. 

Sorry, no foreign orders at this time - Pricelist $1.00. 

2184 Ambergate Lane #E West Palm Beach, FL 33415-7269 
(407) 964-8829 
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^" Rare Plants ^ 

Wild Collected and Cultivated Seed of Cushion and Saxatile Plants 
Send $1 for November catalog to PO Box 200483, Denver, Colorado 80220. 

KURT I B L U E M E L , INC. 

Rare Plant Division 

Choice Plants 
of the Northern and Southern Hemispheres 

Write for List, $2 
2740 Greene Lane, Baldwin, Maryland 21013 

301-557-7229 

For spring or fall planting. UPS delivery. 
(No shipments to CA, please.) 

WOODLANDERS 
NURSERY GROWN T R E E S , SHRUBS, 

PERENNIALS, 
SOUTHERN NATIVES & EXOTICS 

Please send $1.00 for mail-order list or 
$2.50 to include Descriptive Catalog #2. 

WOODLANDERS, DEPT. R G 
1128 COLLETON AVENUE 

AIKEN, SC 29801 

Pacific Horticulture 
a magazine about 

plants and gardens of the west 

illustrated color quarterly 

annually, in US currency: US $15; 
Canada & Mexico $18; overseas $20 

write to: 
Circulation Department 

PO Box 680, Berkeley, CA 94701 
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New Zealand ^ 

Special Tour January 1993 

MITCHELL ODYSSEYS 
P.O. Box 61482 Denver, CO 80206 800-359-5912 

The American Conifer Society 
-invites you to join a band of enthusiasts 
who enjoy a Bulletin every quarter and 
share conifer information and nursery 
markets around the world. 
Yearly subscriptions: Home members $20.00; 
Overseas $25.00; Commercial $100.00 
Write or call: ACS, P.O. Box 314, Perry Hall, 
Maryland (MD) 21128--(410) 256-5595 

American West Coast 
Native Bulbs & Seeds 

Calochortus, Fritillaria, 

Lilium, Allium, Brodiaea, 

Erythronium and others — 

ALL BULBS NURSERY GROWN 

New list every August—write to: 

ROBINETT BULB FARM 
P.O. Box 1306, Sebastopol, CA 95473 U.S.A. 
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BOOKSTORE 

Books _ 
The Alpine House*, Robert Rolfe $22.00 -
Alpines*, W. Ingwersen $45.00 
Alpines in the Open Garden - NEW, Jack Elliott $23.00 
Alpine Wildflowers of the Rocky Mountains*, J. Duft & R. Moseley $7.00 
The Bernard Harkness Seedlist Handbook, Harkness et al $23.00 
Bulbs - NEW, by John Bryan $80.00 
Botany for Gardeners*, by Brian Capon $23.00 
Campanulas*, by Peter Lewis & Margaret Lynch $22.00— 
Cuttings from a Rock Garden*, by H . Lincoln Foster & L.L. Foster $23.00 
Garden Plants for Connoisseurs*, by R. Lancaster $23.00 
The Iris*, by Brian Mathew $23.00 
A Manual of Alpine and Rock Garden Plants*, by C. Grey-Wilson $22.00 
Miniature Gardens*, by Joachim Carl, trans. M . Krai $21.00 
Mystery Rivers of Tibet, by F. Kingdon-Ward $8.00 
A Naturalist in Western China, by E. H . Wilson $10.00 
The Opinionated Gardener*, by Geoffrey Charles worth $14.00 
Orchids of the Western Great Lakes*, by Fred Case $26.00 
Plant Hunting on the Edge of the World, by F. Kingdon-Ward $8.00 
Primulas*, by J. Wemyss-Cooke $20.00 
Rainbow Bridge, by R. Fairer $8.00 
The Rock Garden and its Plants*, by Graham Stuart Thomas $26.00 
A Rock Garden in the South*, by E. Lawrence (ed. N . Goodwin, A. Lacy) $17.00 
Rock Gardening, by H . Lincoln Foster $18.00 
Rocky Mountain Alpines*, by Alpines 86 Int ' l Conference $30.00 
Seeds of Wildland Plants*, by J.A. Young & C.G. Young $16.00 
Utah Flora*, by Stanley Welsh et al $36.00* 
Vascular Plants of Wyoming, by Robert Dorn $15.00 
Wildflowers of North Carolina, by W. S. Justice & C.R. Bell $14.00 
Wildflowers of the Northern Great Plains, by F. R. Vance et al $13.00 
Wildflowers of the Western Cascades, by R.A. Ross & H.L. Chambers $15.00 

Back issues of the ARGS Bulletin are available. Following items are postage paid: 
Decal—ARGS Dodedcatheon, $1.25; "Seeds-3 methods," $2.50; "Troughs-construction 
and plants," $3.50; Library Binders, $6.00, $7.00 overseas. This is only a partial list
ing; most titles listed in the last issue are still available, as are many additional books. 

Please mail inquiries and orders to: 

Ken Nitschke (517) 835-4325 
American Rock Garden Society Bookstore 

1071 South Acaule Lane, Midland, MI 48640 USA 
Please print name and address clearly. Your zip code, postal code, and country must be 
included. Allow 8-12 weeks for overseas shipment. Al l orders must be prepaid in US 
dollars by check on US bank or by int ' l . money order. No credit cards. Add postage and 
handling: First Book, US $3.00 

Outside US $4.00 
Each Additional Book $1.50 

* denotes a hard cover 

239 



Chapter Chairpersons. 
Adirondack 
Allegheny 
Berkshire 
Columbia-Willamette 
Connecticut 
Delaware Valley 
Emerald 
Gateway 
Great Lakes 
Hudson Valley 
Long Island 

Manhattan 
Minnesota 
Mt. Tahoma 
New England 
Newfoundland 
Northwestern 
Ohio Valley 
Ontario 
Piedmont 
Potomac Valley 
Rocky Mountain 
Shasta 
Siskiyou 
Southern Appalachian 
Watnong 
Western 
Wisconsin-Illinois 

Bulletin Staff— 

William Dress, 716 Elm Street Ext., Ithaca, NY 14850 
Al Deurbrouck, 6915 Hilldale Drive, Pittsburgh, PA 15236 
Rowland Redington, 1169 Mohawk Rd., Schenectady, NY 12309 
Richard Wagner, 2047 SE 20th, Portland, OR 97214 
Richard Redfield, 379 Brook Rd., Box 324, Scotland, CT 06264 
Morris West, PO Box 75, Brogue, PA 17309 
Virginia Sebring, 463 Lindley Lane, Eugene, OR 97401 
June Hutson, 10601 Knollside Circle, St. Louis, MO 62123 
Ken Nitschke, 1071 South Acaule Lane, Midland, MI 48640 
Thomas Stuart, PO Box 517, Croton Falls, NY 10519 
Shelley Herlich, 43 Greenfield Lane, Commack, NY 11725 
Fred Knapp, 58 Kaintuck Lane, Locust Valley, NY 11560 
Lawrence Thomas, 340 E. 74th, #11G, New York, NY 10021 
David Vesall, 9850 Heron Ave. N., White Bear Lake, MN 55110 
George Dusek, 26121 150th Ave. East, Graham, WA 98338 
Jennifer Quigley, 21 Worley St., West Roxbury, MA 02132 
Bodil Larsen, Box 50517, SS#3, St. John's, Newfoundland A1B 4M2 
Micheal Moshier, 815 17th Ave., Seattle, WA 98122 
Harry Butler, Rt. 1, 2521 Penewit Rd., Spring Valley, OH 45370 
Trevor Ashbee, 57 Winston Cr., Guelph, Ontario, N1E 2K1, Canada 
Bobby Wilder, 1213 Dixie Trail, Raleigh, NC 27607 
Stephen Gable, 10946 Mission Ridge Dr., Manassus, VA 22110 
Dick and Ann Bartlett, 1569 S. Holland Ct., Lakewood, CO 80232 
Jeanette Axton, PO Box 177, Etna, CA 96027 
Vanca Lumsden, 625 Gibbon Rd., Central Point, OR 97502 
Jude Gregg, 6917 Cresthill Drive, Knoxville, TN, 37919 
Barry Yinger, PO Box 565, Far Hills, NJ 07931 
Marian Reeve, 4325 Mountain View Ave., Oakland, CA 94605 
Tom Homer, 25706 Malchine Rd., Waterford, WI 53185 

Editor Gwen Kelaidis (303) 322-1410 
1410 Eudora Street, Denver, Colorado 80220 

Advertising Manager Al Deurbrouck (412) 653-0281 
6915 Hilldale Drive, Pittsburgh, Pennsylvania 15236 

Bulletin Board Editor Jacques Mommens, Millwood, New York 
Proofreading Assistants Barbara and Ted Cochrane, Madison, Wisconsin 

Bernice Petersen, Littleton, Colorado 
Editorial Advisors Brian Bixley, Toronto, Canada 

Margery Edgren, Woodside, California 
Grazyna Grauer, Cincinnati, Ohio 

Guest Artists Rob Proctor 
Frederick Case 
Josef Jurasek 
Phyllis Gustafson 
Wiert Nieuman 
Judith Jones 
Jean Emmons 

Carolyn Crawford 
Ted Cochrane 
Josef Halda 
Jarmila Haldova 
Norman Deno 
Hugh H. Iltis 
Roberta Case 



Officers 
President 

Vice President 

Recording Secretary 

Treasurer 

Administrative Member-at-Large 

Immediate Past President 
President Emeritus 

Norman Singer (413) 258-4486 
HC 66 Box 114, Sandisfield, MA 01255 
James L. Jones (617) 862-9506 
45 Middle St., Lexington, MA 02173 

Irma Markert (315) 393-4683 
102 Proctor Avenue, Ogdensburg, NY 13669 
Robert Mills (609) 924-5003 
150 Prospect Avenue, Princeton, NJ 08540 
Ernest O'Byrne (503) 935-3915 
86813 Central Road, Eugene, OR 97402 
Sandra Ladendorf, Chapel Hill, North Carolina 
Harold Epstein, Larchmont, New York 

Directors of the Board 
1990— 1993 David Vesall, White Bear Lake, Minnesota 

Morris West, Brogue, Pennsylvania 
Barrie Porteous, Agincourt, Ontario 

1991— 1994 Stephen Doonan, Issaquah, Washington 
Phyllis Gustafson, Central Point, Oregon 
Ernest O'Byrne, Eugene, Oregon 

1992— 1995 Panayoti Kelaidis, Denver, Colorado 
Margery Edgren, Woodside, California 
Ev Whittemore, Penrose, North Carolina 

Managers '. 
Executive Secretary Jacques Mommens (914) 762-2948 

PO Box 67, Millwood, NY 10546 
Seed Exchange Pat and John Bender (206) 364-1561 

4123 NE 186th Street, Seattle, WA 98155 
Bookstore Kenneth Nitschke (517)835-4325 

1071 South Acaule Lane, Midland, MI 48640 
Archivist / Mamie Flook (301) 778-4038 

V RD 3, Box 278A, Chestertown, MD 21620 
Slide Collection William Plummer (607) 962-2640 

10 Fox Lane East, Painted Post, NY 14870 
Library Janet Evans, c/o Pennsylvania Horticultural Society, 

325 Walnut Street, Philadelphia, PA 19106 

You are invited to join the American Rock Garden Society. Membership includes a subscription to the 
Bulletin and participation in the seed exchange, as well as other benefits. Annual dues, to be submitted in U.S. 
funds by check on a U.S. bank, International Money Order, or VISA are: General Membership, $25.00 (domestic or 
foreign, single or joint); Patron, $50.00; Life Member, under 60 years old, $500.00; over 60 years old, $450. 
Membership inquiries and dues should be sent to Secretary, ARGS, PO Box 67, Millwood, NY 10546. 

Address editorial matters pertaining to the- Bulletin to Gwen Kelaidis, Editor, 1410 Eudora Street, Denver, 
Colorado, 80220. Advertising matters should be addressed to Al Deurbrouck, Advertising Manager, 6915 Hilldale 
Drive, Pittsburgh, Pennsylvania 15236. The Bulletin is published quarterly by the American Rock Garden Society, a 
tax-exempt, non-profit organization incorporated under the laws of the State of New Jersey. Second Class postage 
is paid in Millwood, New York and additional offices. Postmaster: Send address changes to Bulletin of the 
American Rock Garden Society, (ISSN 0003 0864), PO Box 67', Millwood, NY 10546. 
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