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'Forum' revisited
One of the best-known small genera of cacti, Ariocarpus,
is the subject under discussion in Ray Pearce's Forum
article on pp. 6-9, with contributions from Bill
Putnam, Brian Davis and Bob McClurkin (of Santa
Monica, California). For a future issue, Ray is compiling information on Frailea, and readers who would
like to participate should write to him—his address is
on p. 9.
D o n a l d (holder) v. Mottram (challenger)
Reacting to the Forum on Lobivia (vol. 37(2): 33-37.
z
975)> J o n n Donald threw playful punches in several
directions with his page of comments in the subsequent
issue (vol. 37(3): 67-68). These provoked a challenge
from Roy Mottram which was duly passed on to John
by Ray Pcarce. As a warm-up to John's article on pp.
n - 1 3 w e have arranged extracts from Roy's letter and
John's reply as a contest in four short rounds. Despite
giving away several pounds and having the shorter
reach by several inches, Roy seems to have lasted the
distance and even landed one or two on the champion.
Exclusive coverage on p. 10!
Results o f Colour Slide C o m p e t i t i o n
Although the number of entries (57) was slightly down
on the previous year's and there were, unfortunately, no
entries in the beginners' classes, the judge, Mr. P. R.
Chapman thought the standard was very high and his
comments were mainly on minor faults such as bad
backgrounds and deep shadow on one side of the plant.

In some classes he had difficulty in selecting the winning
entries and there was little to choose between the three
winners. The results were:
Class 1 Whole Plant
1st Dr. T. C. Smale
2nd I. Le Page
Class 2 Close-Up
1st L. S. Whicher
2nd Dr. R. Pearce
Class 3 Group of Plants
1st Dr. R. Pearce
2nd J. T. Meldrum
Class 4 General
1st Dr. T. C. Smale
2nd Mrs. B. Maddams

3rd Dr. T. C. Smale
H.C. L. S. Whicher
3rd Dr. T. C. Smale
H.C. I. Le Page
3rd Mrs. B. Maddams

3rd Dr. R. Pearce
H.C. L. S. Whicher

Some of thejudge's own photographs are featured on p.5.
Haworthia H a n d b o o k
M. B. Bayer, Curator of the Karroo Botanic Garden,
Worcester, South Africa, has emerged in recent years
as the leading researcher on Haworthia, the ever popular
genus of Aloineae. In his new book, published at the end
of last year, and based on extensive fieldwork, he has
reduced the number of accepted species from over 150
to about 70, and provides photographs of, and a key to,
all those he recognizes. The paperback Haworthia Handbook is available from National Botanic Gardens of
South Africa, Kirstenbosch, Private Bag 7, 7735 Claremont, South Africa, price R5 (about .£3.40), post free.
T h e identity and distribution o f
Opuntia aurantiaca Lindley
The South African Government has been spending a
lot of money on research on the jointed cactus' which
is such a pest in the Republic, hoping to discover its
natural predators in the wild and hence a means of
biological control. Dr. V. C. Moran, w h o wrote about
the problem in this Journal in August 1975 (vol. 37(3):
63-4), is co-author of a recent paper with the above title
which appeared in Taxon 25 (2/3): 281-7. 1976. Moran
et at, argue that O. aurantiaca is a relatively recent i m m i grant to South America. Lindley's original report that it

FROM THE PRESIDENT
W e are n o w approaching another Spring and I wish
all members happiness and good luck both in their
daily lives as well as their hobbies.
I much regret that the frailties of Anno Domini
prevent me from attending many of the meetings
and the pleasure of seeing again the older members
as well as the n e w ones. I am truly grateful for the
many members of the Cactus world w h o are m y
friends and having the pleasure of having a very
united family. I am indeed rich! There are some w h o
have neither.
Good health and the best of wishes to you all.
DORA SHURLY

One needs a little place,
N o matter h o w tiny,
O f which one may say:
See! this is m y o w n .
Here I live. Here I tarry,
Here I play.
This is m y greenhouse.
Here I a m at home
A m o n g m y silent friends.
Anon.

occurred in Argentina before 1833 was, they say, an
error resulting from his misidentification of a plant
collected by Gillies in Chile with another species sent
home, perhaps from the West Indies, by a little-known
botanist called Nicholas Nugent.
Significantly, perhaps, no one has yet been able to
confirm the story b y finding a West Indian species
corresponding to O. aurantiaca. Moreover, Lindley did
not say Nicholas Nugent had collected the plant, only
'Nugent'. Trevor Arnold, the current South African
Liaison Officer at Kew, has an idea that Moran et al.
have got the wrong man, and quite a different theory
about O. aurantiaca itself. The whole thing is taking on
the aspect of a detective thriller.
Cactus propagation b y tissue culture
Contributed by Terry Smale
A recent scientific paper from the Czechoslovak
Academy of Sciences (Vyskot et al. in Experientia
32:668. 1976) claims to describe for the first time the
application of tissue culture techniques to a cactus. The
species used was Mammillaria ivoodsii and although the
method was not idealized, the authors state that the time
required to obtain a given-sized plant was one year less
than by seed-raising.
Young plants were sterilized and the pith tissue (the
tissue between the vascular bundle and the epidermis)
was cut into small pieces, which were grown under
sterile conditions on a nutrient jelly. A mass of undifferentiated tissue was first formed, which later p r o -

duced a group of small recognizable cacti. These were
cut off when 10 m m . across and rooted up.
Various types of tissue culture techniques are already
widely used commercially in plant propagation. Orchid
production has been revolutionized by a method in
which the meristem (growing point) is removed from
the plant and grown on to give a large number of offspring. Thus a fine new cultivar can be made quickly
and cheaply available. W i t h other plants such as rhubarb, tissue culture has provided virus-free stock.
However, at the present time virus infection is not a
serious problem with cacti, and grafting techniques can
be used for fairly quick vegetative propagation of a
given species or cultivar. Tissue culture methods require
laboratory facilities, whereas grafting can be practised
by anyone. Also, cacti are not an important part of the
horticultural market and therefore it is difficult to envisage tissue culture being used practically in the foreseeable future.
(The Royal Botanic Gardens, Kew, set up an experimental
micropropagation unit three years ago and has achieved
successes comparable with those described above with a number of Mammillarias and other cacti, as well as many other
kinds of plants. The application of tissue-culture techniques in
the propagation of rare and endangered species, as well as
those that are difficult to propagate by other means, and in
the elimination of virus infections, is regarded as of such
importance that special laboratory and glasshouse facilities
have now been built at Kew.—Ed.)
R o n Ginns
As we go to press, we learn with sorrow that Ron Ginns
died of a heart attack on 26 December, aged 80, and we
offer our sympathy to his widow, Jean. Ron will be
affectionately remembered by his many friends in the
hobby for his very wide knowledge of plants, especially
the 'fringe' succulents which he championed, for his
books and articles, lecturing, judging and other work,
and for his liking for a good-humoured verbal tussle.
Projected N e w Branch
Mr. D . J . Kirkbright would like to form a branch of the
Society for members in the Bedford, Northampton,
Leighton Buzzard, N . Bucks area and asks those interested to contact him direct, please, at 71 Lakes Lane,
Newport Pagnell, Bucks.
In the May issue
Greenhouses and Gymnocalyciums, Mescaline and
Mammillarias, are amongst the topics lined up for the
next issue. But what about a few letters from you, the
readers; And doesn't anybody, apart from Margaret
Martin and Peter Chapman, take first-class black and
white photos these days' All communications to the
Editor, by 10th March, please!

Seasonal Cactus Care
by W. F. and B. Maddams
Although these notes will appear early in February,
when winter may well be exerting its icy grip, it is by no
means too early to think about the 1977 show season,
for several reasons. First and foremost, the great majority
of plants which take the prizes at shows represent the
result of quite a period of careful cultivation; the days
when large imported plants, often not in the best of
condition, figured among the winners arc gone and
condition is now paramount. Hence, our advice to show
aspirants is to learn to grow your plants well, and you
will reap the reward, perhaps sooner than you anticipate. As a corollary to this piece of advice, never underestimate your plants and hesitate to enter, either because
of diffidence or because you do not fancy your chances.
Similarly, our message to those who do not wish to
show, and we accept that this is a perfectly understandable attitude, is that they should visit shows as
spectators because they will enlarge their knowledge
considerably.
In our articles over the past three years we have tried
to lay down guide-lines for good cultivation and among
these we have discussed repotting and watering. Both
are of some significance early in the year in connection
with show preparations. Those of us with larger collections may not be in a position to repot all of our plants
annually but those specimens with show potential should
certainly receive early attention if they are at al 1 in need
of it. This will give them the chance to come into active
growth in the early spring and also to settle down firmly
in their new pots. This is particularly important in the
case of columnar plants as they will then transport more
easily. Correct watering at this time of the year also
contributes to success. The plants should be encouraged
to get on the move as early as is commensurate with the
minimum temperature being held in the greenhouse.
If this is around 7°C (45°F) a limited amount of water
may be given about once a month during the winter
season and then with gradually increasing frequency
from about mid-February. Judgement of how much to
give and at what time in relation to the prevalent
weather conditions comes with experience but one
should never be afraid to experiment, preferably not
with the most treasured plants.
Most of us grow rather more plants than we can
comfortably accommodate in the available space and
there is therefore a tendency to undcrpot. The correct
choice of pot size is something which requires a little
thought so far as shows are concerned although, fundamentally, it is a question of following that well known
advertising slogan of a few years ago, ' N o t too little,
not too much, but just right'. In general the optimum
pot size will be determined by the diameter of the plant
body but there are some which have heavy root systems
and correspondingly large containers will be required.

In such cases do not be afraid that the plant will look
out of proportion; if the judge is worth his salt, and
most are, he will k n o w that the plant is in a pot of
correct size.
Most shows have classes with pot size restrictions,
partly to help the less experienced competitiors and
also because there arc a number of smaller growing
plants, particularly in the genus Maimnillaria and among
the Echinocactinae, which are at a disadvantage when
competing against much larger brethren. All too often,
unfortunately, one sees underpottcd plants in such
classes, cither because their owners have not had time
to move them on or because it is human nature, if one
has a good small plant, to try to keep it in a pot size
restricted class for as long as possible. Plants which arc
under-potted will always incur penalties in shows, the
more so if they are in restricted classes. The definition of
under-potted is, perhaps, open to somewhat varying
interpretations but wc define it as the situation where it
is difficult to give the plant any water because there is
no significant gap between its periphery and the rim of
the pot. O n the other hand w e are happy to accept a
grouping plant which diverges from a single stem at
about soil level if the diameter does not greatly exceed
that of the pot. However, when plants are being inspected in the early spring it should be remembered that
they will plump up and enlarge by May or J u n e ; if
there is therefore some doubt about the need for a
larger pot one should err in favour of it.
The winter months provide the opportunity for some
preliminary decisions in connection with the coming
show season. The cactophile has the advantage over his
horticultural friends growing daffodils, sweet peas,
dahlias and the like that his plants are perennial and he
can very usefully decide well in advance which of his
plants arc likely to be suitable, thus saving time in the
prc-show weeks when it is likely to be at a premium.
It is useful to have to hand schedules of previous years'
shows as these do not change drastically and one can
visualise what may be useful for a particular class. W c
cannot give detailed rules to cover all situations and
there is no substitute for the experience to be gained
from competing in shows and, equally, talking to more
experienced competitors who arc usually very helpful.
The general rule is that, other things being equal, a
good big plant will always beat a good small plant but,
once again, wc must emphasise the importance of
condition. W h e n a class calls for two, three or more
plants it is important to obtain a balance between the
individual specimens; it is pointless to match up a teninch plant with one in a five-inch container. In general
classes, such as those calling for six cacti, an effort should
be made to provide variety. A typical entry might include one or two Ccrei, two of the globular Echinocactinae, a Mammillaria and a Rcbutia or Lobivia.
One class where early season activity pays ample
dividends is the one for seedling cacti, and these c o m -

merits are equally applicable to the other succulents
from seed, with the reservation that some of these latter
may be in their dormant season at the beginning of the
year. The seedling classes usually call for a container,
of a definite size, of plants raised from seed sown on or
after a specified date. In the case of the 1977 shows this
will often be 1st January, 1975, so that the young plants
will be about two and a half years old at the time of the
show. It is advantageous to get off to a good start by
sowing as early in the year as possible, given that the
requisite heat is available. The seedlings will then have a
long growing season. If all is well they will probably
have to be pricked out by the end of the summer but if
this is not possible, for one reason or another, they
should certainly be dealt with early in March the following year. In most cases a second move will be required
in the late summer. Then, in the following spring, they
will be coming up to the time of the show and ready
for the final move so far as that event is concerned. W e
have always favoured the use of a single container of the
specified maximum size, which is easily made from
w o o d and hardboard, rather than a series of single
small pots. This makes for easier transporting and, we
believe, leads to better growth because there is less
difficulty in maintaining an adequate level of moisture
in the compost of a large container. When setting out a
group of seedlings in this way the taller growing ones
should be sited at the back and sufficient space should be
left between all of them to allow for significant growth
between, say, early March and mid-June. If this is not
done the overall effect may be spoiled by overcrowding
and the owner will be the possessor of some square seedlings. It is possible to mount an attractive display in this
way and quite a number of Mammillaria, Rcburia and
Gymnocalycium species, among others, should be in
flower at this age.

Take a Closer Look
Photographs and text
by Peter Chapman
Have you ever really looked at your plants; Yes, I know
we all examine them for pests and admire their flowers,
spines and shapes, but there is more to a cactus or other
succulent than its superficial appearance. Unless we get
in close we are missing much of its beauty. Even a reading glass will reveal something extra, but for really
detailed examination a more powerful magnifier is
needed. A x i o or better X20 magnifier will really
reveal the intimate beauty of many of our plants.
(Like their growers, some plants are more beautiful than
others!) This is not the sort of instrument to be found
in the local chain stores but often the larger opticians
stock them. It will probably cost around £ 2 - ^ 3 , but
unless you lose it, it will last a lifetime and add endless
pleasure to your hobby.
The photographs on the next page were taken using
extreme close-up photographic techniques, but anything shown in them can readily be seen with a X20
magnifier. In fact, when I am considering a plant to
make a good close-up shot, I first examine it with a
x20 magnifier to see which, if any, of its features should
be concentrated upon.
There is a definite technique in using a powerful
magnifier and I have noticed that many people when
handed one to use will move it back and forth in front
of the eye (whilst screwing up the other) in order to
focus. The correct method is to hold the magnifier as
close to the eye as possible and move the plant or other
object back and forth until in focus. Ideally the unused
eye should be kept open, as anyone accustomed to the
use of a microscope will know, but it takes a bit of practice to ignore what this eye sees. However, it can be
done and it makes for more comfortable viewing. Most
spectacle wearers can use the magnifier in exactly the
same way, since, unless you suffer from severe astigmatism, you can remove your spectacles and let the
magnifier take over.
W h a t to look at; Well, once you have your lens you
will find plenty, but as a few suggestions to get started,
try some areoles and spines (some of which you will
find to have a distinctly roughened surface, not smooth
as one might think). The 'spots' on Astrophyttim myriostigma are shown to be tufts of hair and the epidermis of
many crassulas are distinctly textured or covered with
glassy, tentacle-like hairs. You might just be able to see
the barbs on Opmitia glochids, but these arc really subjects for the microscope, another story!

A box of two-year old seedlings
(photo: Ken Lauder, Garden News)

How many of Peter's wintry-looking
identify? Answers on page 19.

subjects can you

Forum: Ariocarpus
Compiled by Ray Pearce

Preamble
Ariocarpus is one of the best-known genera in the
Cactaceae, and it is probably represented in the majority
of serious growers' collections. The attraction of these
plants lies largely in their bizarre form—more than most
cacti they resemble 'living stones', being generally of a
dull brownish-green or bluish-green colour, with a
thick horny cuticle and no spines (except in Ariocarpus
agavoides, where a single vestigial spine remains). They
arc, as their appearance suggests, among the most
drought-resistant of all cacti, both in habitat and in
cultivation, where unrooted plants can survive for
years. Aesthetically the flowers arc of only secondary
importance: in general Ariocarpus species arc not the
most reliable flowercrs, and the flowers, when produced,
whilst attractive, are in no way exceptional.
Another, and rather less laudable, basis for their
popularity lies in their reputation as a hallmark of the
'serious' or 'expert' grower; once he starts growing more
than just a few cacti a plant from this genus usually
figures prominently on the cactophile's 'wants list'. This
reputation has grown because they have long been
considered rare and difficult plants to grow. They are,
in fact, not particularly rare in collections; as a result of
the demand for them large numbers of the plants have
been imported from habitat in the past few years. In
the light of modern cultural techniques, their difficulty
has been much exaggerated—slow would be a more
appropriate adjective to describe them.
This article is not intended to provide cither a comprehensive review of the genus, or a scries of descriptions of the various species of Ariocarpus, but rather a
compilation of letters received on this genus, together
with other information that I hope will be of interest.
Botanical Aspects
Ariocarpus is a small genus, with less than 10 species (the
exact number depending on the authority concerned).
Though nothing like as taxonomically controversial as
many of the South American genera, the taxonomy of
this genus has undergone a number of changes in the
past.
The genus Ariocarpus was established by Dr. M. J.
Scheidweiler in 1838, the type species being A. retusus.
For some time, however, the name Anhalonium was
more generally used, this name having been introduced
by Lemaire in 1839. During the period that this name

Ariocarpus trigonus (photo: Margaret Martin)
was in use, it was, for a time, merged with Matnmillaria. In 1925 Bergcr introduced the generic name
Roseocactus to cover those species which arc distinctive
in that their tubercles are rather compressed and have a
well-defined, woolly, areolar groove on their upper
surface:— Ariocarpus jissuratus, A. kotschoubcyanus, A.
Iloydii and A. macdowellii. (The latter two species are
currently considered to be only varieties of the two
former.) The other species, which now include A.
retusus, A. furfuracats (which may, perhaps, be a variety
of A. retusus), A. trigonus, A. scapharostrus, and A.
agavoides remained in Ariocarpus. N o w the genus
Ariocarpus is considered to consist of two sub-genera,
Roseocactus and Ariocarpus.
A. agavoides was originally described as Neogomesia
agavoides, but has recently been transformed to Ariocarpus, in which genus it clearly belongs. It has also been
proposed that both Obregotiia and Strombocactus should
be combined with Ariocarpus, but as yet these proposals
have gained little acceptance.
Ariocarpus species are natives of an area in NE.
Mexico, spreading across the border into southern
Texas. In this area the winters arc quite dry, most of the
rainfall (c. 10-25 inches, 250-625 mm.) falling during
storms in mid-summcr(July-August). As a result of these
storms temporary flooding may occur; there have been
reports of Ariocarpus plants being totally submerged for
a few days without coming to any apparent harm.
Some species are very local, e.g. A. agavoides, which
was, for a long time, known from only a single hillside,
although additional localities have n o w been found.
A. scapharostrus is similarly very local in its occurrence.
This is probably the rarest species, and the most difficult
in cultivation. Both of these species have been imported
in large numbers in recent years, and unless conservation

measures are effective must be considered gravely
threatened by ovcrcollccting. It would be interesting
(and, I suspect, disturbing) to learn the proportion of
such collected plants to establish satisfactorily in cultivation, and certainly even more disturbing to learn the
number that are propagated from.
If anyone has managed to set viable seed on any
Ariocarpus in this country, it would be interesting and
useful if any known details could be published. There
is a need for information of this sort if the best use is to
be made of cultivated material for conservation and
propagation.
Cultivation
Although plants of the genus Ariocarpus have acquired
a reputation as difficult plants to grow, this is not really
justified. As I have said already, slow would be a more
appropriate term. Cultivation techniques have altered
dramatically during the past few years. In the 1930s,
authors advocated growing these plants in composts
containing a high proportion of such inert materials
as grit, crushed bricks, mortar rubble, and hard limestone chips, watering very sparingly. As can be seen
from contemporary illustrations, this treatment resulted
in many near-mummified plants, which, although
they did not rot, scarcely grew at all. Such plants have
now largely passed into history, although one still sees
occasional plants which are more like herbarium specimens than growing plants! Although good drainage
is still of prime importance, many people now grow
their Ariocarpus plants in soil-less composts in plastic
pots, and do not encounter any problems.
BILL PUTNAM writes on the cultivation of these plants
as follows: 'Although I have only a very few plants

Ariocarpus fissuratus (photo: Margaret Martin)

(four in fact), I have had strong feelings on the subject of
their cultivation for a long time. For many years I
cultivated my very small collection of Ariocarpus in the
time-honoured fashion: clay pots, very stony soil,
brightest position in the greenhouse, very sparing watering from below only, and only in summer weather.
There is nothing wrong with this classic technique: it is
an excellent way of keeping Ariocarpus. They may even
grow a little, though very slowly. A. kotschoubcyanus,
a very good-natured species, will indeed flower under
this Spartan regime.
'A few years ago I grew tired of keeping an Ariocarpus
museum in my greenhouse. I repotted my three or four
plants into plastic pots, using the fairly rich soil mixture
(J.1.2, with some grit) that I use for most of my cacti.
And I forgot about watering from the bottom. Watering
was done as for the rest of the plants, except that,
following the good advice of Dr. Bohumil Schutz, I
began to give them a dry spell in August each year.
Otherwise from spring to autumn they got the watering-can liberally, or, in the hotter weather, a thorough
drenching with the hosepipe. The plants began to
grow. My generous watering regime actually started
before I moved them to plastic pots and the first notable
occurrence was the splitting of two clay pots by the
irresistible growth of the roots. N o w I see my large
square plastic pots are becoming distinctly curved
round the sides, so these monstrous roots are still g r o w ing. Moreover, I get flowers now. M y two plants of
A. retusus flower splendidly now they have joined m y
Welfare State system. My A. Iloydii has yet to oblige,
but is growing well. A. kotschoubeyanus always did
flower: it is simply more prolific with blooms now.'
BRIAN DAVIS, who has been growing plants of this
genus for about eight years, uses basically similar
methods: 'A. fissuratus. The first of the genus I obtained,
while a rank novice. Overwatcring (a drip in the greenhouse) took the roots off, but the plant was re-established
by bunging it in a pot of plain coarse sand and not watering from August to the following April. Thereafter—
following a tip from the N.C.S.S. Journal—I have
watered quite gcncrou;ly in April May, giving a pinch
of gypsum in early May, whether the plant has been
recently repotted or not. The plant is kept completelydry from mid-June to the end ofJuly, and watered again
in August, September and October. It flowers usually
at the end of October or November, and is kept in the
hottest, airiest place possible. Growth is almost i m perceptible, very hard pale olive-green, rapidly fading
to grey-green, but flowers have always been plentiful
since adopting the gypsum/broken watering pattern.
'A. kotschoubcyanus. This year's acquisition, but I've
had no trouble establishing it, as with A. trigonus. Both
have rooted well and arc showing signs of top growth.
I have also had a smallish A. furfuraccus for two years
now, though as yet no flowers. It is well established. A
large A. retusus, on the other hand, never fails to oblige

ceding cold weather. The result was scorch damage on a
number of my plants, in particular those with unhealthy
root systems and those on the top shelf, directly beneath
the glass. Among the latter were A. kotschoubeyanus and
A. agavoides, both of which suffered typical scorch
damage. The damaged tubercles of the latter plant have
now dried off, and the plant as a whole has come to no
permanent harm. A. kotschoubeyanus, however, rotted
off as soon as winter came, the site of the initial infection being, I suspect, in the scorch damaged tissue. Thus
it seems it is possible to bake even an Ariocarpus under
extreme greenhouse conditions. Interestingly, some
other adjacent plants of Pelecyphora and Turhinicarpns
suffered no damage.
Propagation

Ariocarpus fissuratus var. lloydii (photo: Margaret Martin)
with flowers around July-August time, being somewhat
earlier than A. fissuratus. I have reached the conclusion
that this genus is nothing like as difficult as we arc sometimes led to believe, and I think that given a well drained
compost and fairly generous water in April-May,
a dry spell around May-June, and more water in JulyAugust-Septcmbcr there should be relatively little
trouble. I keep a winter minimum temperature of 40°F,
and do not water from November through March. By
the way, Neogoincsia agavoides, which I was advised to
treat like an Ariocarpus, has been completely static with
mc until this last year, when I dropped it a shelf and
gave it a little more shade.'
BOB MCCLURKIN, of Santa Monica, has written some
notes on the cultivation of Ariocarpus in California: 'I
would not attempt to prescribe cultural practice for the
European area north of the Alps and Pyrenees. My own
climate is of the Mediterranean type, and my house is
very near the ocean. Here I find that a very thin mix
in a clay pot, with very little fertilising, docs very well
for them. They remain out of doors all winter with no
cover, and appear to take the rain in their stride. My
only plants arc field-collected imports. I have no experience with seed-grown plants. (They arc so slow that
I do not know of anyone w h o does have that experience!)'
In conclusion to this section on cultivation, it may be
worth recounting an unfortunate experience of my own
with plants of this genus—scorch damage! At the beginning of last June, when the weather underwent the
transformation from a very cold spring to a hot summer
in the space of about three days, my plants were left
unattended for a period of about a week, due to holidays. As a consequence the greenhouse ventilators had
been left almost closed, having been set for the pre-

Since the growth of Ariocarpus species is so slow,
propagation is inevitably a slow process also. The reputation for rarity that these plants have is doubtless due
to this slowness; as a result of the importation of large
numbers of collected plants from habitat during the
past few years they are now far from uncommon in
cultivation. Whether this state of affairs will continue
far into the future remains to be seen, as the recent conservation measures are likely to result in a reduction in
the number of habitat collected plants available, if not
the total disappearance of these from the market.
Whilst this is not the place for a discussion on conservation and the ethics of the import of collected plants, the
effects of these measures are bound to affect attitudes to
the growing of this genus, perhaps more than any other,
as Ariocarpus has hitherto been grown almost exclusively
as imported plants.
Grafting, which has played an important role in the
introduction into cultivation and mass propagation of
many of the slow growing and 'difficult' cacti, such as
Uebelmannia and Blossjeldia, does not seem to have been
widely adopted with Ariocarpus, at least in this country,
perhaps as a result of the relatively easy availability of
collected material. Although I cannot speak from
personal experience, I have heard reports that although
grafted Ariocarpus are quick in growth, they take on a
highly typical bloated appearance, thus losing most of
their charm. Any information on grafted Ariocarpus
would be welcome for a supplement to this 'Forum';
grafting is a much more widespread procedure on the
continent than it is in Britain, so it is possible that techniques for growing grafted specimens have been perfected there.
Since the growth habit of all the species in this genus
docs not permit cuttings being taken readily, seed must
be the prime source of new plants, whether grown
grafted or on their own roots. Although slow from
seed, Ariocarpus are not impossible as many people think.
I remember seeing some seedling of a couple of species
entered in the seedling class at one of the Westminster
shows two or three years ago. Though not more than

three years old, these plants were already becoming
distinctive and attractive.
Because of their slowness, it seems unlikely that seedgrown Ariocarpus will be an economic proposition for
most nurserymen, so it is probable that in this instance
it will be left to amateur growers to propagate these
plants. Grafted plants, even if ugly, may prove useful
as sources of seed, though care would have to be taken
as the species are reported to readily hybridize. Incidentally, many of the plants purchased as imports contain substantial amounts of seed amongst the wool at
the plant apex. In my experience this is mostly viable,
and germinates readily, providing an easy way of
propagating from plants obtained as imports, a practice
to be encouraged wherever possible.
Flowering
Ariocarpus flower late in the season, usually around
October. This corresponds to the end of the rainy
season in their habitat. They vary in their ease of
flowering,' A. kotschoubeyanus being the easiest, and
quite a reliable flowercr each year, whilst some other
species, e.g. A. trigonus seem to be much more shy with
their blooms.
A point of interest in the context of flowering is that
none of my plants flowered last autumn. A number of
people that I have mentioned this to have also commented that flowering had been cither later or had not
occurred after the hot summer. It would be interesting
to learn if this has been the general experience. The
possibility of day-length effects as an explanation comes
to mind. Any comments on this matter would be welcome.
The flowers are in most cases either some shade of

magenta (A. kotschoubeyanus, A. agavoides, A. scapharostrus, A. jissuratus), or yellowish to pink (A. retusus,
A. furfuraceus, A. trigonus), although a white flowered
form of A. kotschoubeyanus docs exist. This has, on
occasion, been elevated to varietal rank, though this is
unjustified; flower colour is not a reliable taxonomic
criterion, and such a difference, representing as it docs a
natural variation in a population, would not even be
considered in most plant families of less intense horticultural interest.
Further reading
Most of the more serious books, such as Borg's 'Cacti',
contain sections on this genus, and describe some or all
of the species.
A few years ago the genus was studied in great detail
by Dr. Edward F. Anderson, now at the Department of
Biology, Whitman College, Walla Walla, Washington,
U.S.A. His papers on the genus appeared in the Cactus
& Succulent Journal of America as follows: vol. 30:
171-4 (1958); 33: 122-7 (1961) (Roseocactus reduced to
synonymy); 35: 138-45 (1965) (Neogomesia ditto); and
also in the American Journal of Botany 47: 582-9
(i960); 49: 615-22 (1962); 50: 724-32 (1963); 51: 144-51
(1964): 54: 897-903 (1967), the last paper dealing with
the relationship of Obregonia to Ariocarpus.
W . T. Marshall's earlier revision of Ariocarpus, in
which he included Obregonia and Strombocactus, was
published in the Cactus & Succulent Journal of America
18:55-7(1946).
A recent general article is that by Glass & Foster, also
in the American journal, vol. 46: 172-4 (1974).
Conclusion
May I take this opportunity to thank all those w h o contributed to this feature: If anybody has any further c o m ments, please write to me, and a second part will be
compiled. 'Forum' needs your letters to succeed, so if
you have any information or thoughts that may be of
interest, don't hesitate to write. Please note m y new
address: R. B. Pcarce, Department of Microbiology,
South-West Campus, University of Birmingham,
P.O. Box 363, Birmingham B15 2TT.
The next 'Forum' will be on Frailea. Please send your comments and experiences to Ray Pearce at the above address.
Good black and white photographs or drawings will also be
welcome.

Ariocarpus kotschoubeyanus var. macdowellii
(photo: Peter Chapman)

Journal Binders
N o w available again, at ^ 2 each (inland postage, 35p,
overseas rates on application). These binders arc in dark
green with 'The Cactus Journal' in gold lettering on the
spine, and hold up to four years' journals. Order from
the Publicity Officer.

FORUM: LOBIVIA (Supplement)

ROUND THREE: NURSERY
GAMES
R.M.: I was somewhat needled by the comment that
'there is, without doubt, much abuse of the genus
Lobivia by nurserymen, who will sell anything without
verification of name'. As a nurseryman myself I think
I can speak for most other successful growers when I say
that all material is sold in good faith with a name which
we either believe is correct or has come with the original
source. Whilst accepting some responsibility for verification whenever doubt arises, I maintain that the field
collectors and botanists must also share some of the
ultimate responsibility for putting incorrectly named
material into circulation.
J . D . : M y jibe at the nurserymen who abuse the genus
Lobivia is heartfelt from considerable experience and
with reputable establishments at that. Admittedly I have
not tried to buy any Lobivias for the past few years, so
maybe there has been a welcome return to high p r o fessional standards. Where do these oddly named plants
come from; Many a collection I have seen and many a
show-bench offer travesties of naming, still with the
logos of the vendor showing. I would agree that certain
collectors for a number of firms arc particularly fanciful
in offering new plant names and also plants with
erroneous old names, or erroneous plants for the old
name! The number of falsely labelled Lobivia larac
Card, about is one example, L. chrysantha Backeb.
another—a mix-up between L. wrightiana and L.
wegheiana and so on. If discrete populations have been
sampled, then the collector should indicate that the
plants arc from a different population and the dealer
must observe the different collection number even if the
name is the same. I agree that it is absolutely vital that
such gene pools arc preserved and not mingled by
indiscriminate pollination. But somehow this happens
and the abuse begins!

Mottram v. Donald
A blow-by-blow summary of letters on Lobivia
from Roy Mottram and John Donald
ROUND ONE:
HYBRIDIZATION
R.M.: Some of your comments strike me as misleading.
For instance, 'Echinopsis does not cross with Lobivia' and
'Lobivia does not cross with Chamaecereus'. Have you
tried all the possible crosses'
J . D . : I had in mind bona fide Lobivia species, and intended
to draw attention to the fact that though some species of
Lobivia and Echinopsis can easily cross, others cannot.
Those that do cross are in all probability more closely
related than those that do not. Hence some Lobivias arc
closer to Echinopsis than others and might be better
classified in the latter genus, e.g. L. densispina, L.ferox
and L. arachnacantha, etc. (L. torrccillasensis was first published as an Echinopsis]) It's also significant that the
Lobivias which easily cross with Chamaecereus also
easily cross with Echinopsis.
R . M . : Just because certain groups hitherto placed in
Lobivia will not cross with Echinopsis or Chamaecereus it
doesn't necessarily imply that different genera arc involved. M y own experiments indicate that Thelocactus
bicolor will not cross with any other Thelocactus but I
would be very cautious about suggesting that this
warrants a monotypic genus. Conversely, there are
many known intergeneric hybrids in the Cactaceae and
other flowering plant families, so I'd rather you said
some Lobivia 'could' be Echinopsis than 'must' be.
J . D . : Agreed. That's in accord with what I really meant
to say.

ROUND FOUR: THE GLIB RIB THEORY,
ETC.
R.M.: I've tried to follow the straight/oblique ribs
theory on my own plants and have found all manner of
intermediates. Echinopsis kratochviliana for instance has a
Lobivioid body, while Lobivia jajoiana has well-defined
ribs. It would hardly be a character of any botanical
significance in any case. I sectioned flowers of Lobivia
hertrichiana, L. densispina, L. jajoiana, and two Acanthocalyciums, and found no fundamental differences in
structure, save for the staminodal hairs of Acantlwcalycium. I have not got a Lobivia pentlandii to study (the
type species of Lobivia) but suspect it would show no
essential difference. In short, I can't see any reason for
recognizing Lobivia as a distinct genus.
J . D . : M y Echinopsis kratochviliana has straight ribs! And
as for floral sections and seed studies, if you want to find
a different structure strongly enough you'll find it; if
you don't you w o n ' t ! Sometimes I see it one way,
sometimes the other! For m y current philosophy, read
on . . .

ROUND
TWO-.PHYLOGENY
R . M . : Weingartia, Sulcorebutia and Rebutia (sensu lato)
form a continuum of species with flowers ultimately
moving to the base of the plant and becoming naked,
presumably a position which favours the survival of
unprotected fruits and seeds. In my view these three
genera should be united.
J . D . : Sulcorebutia and most Weingartias are clearly in a
single genus but I do not believe from all my comparative studies that Rebutia belongs here as well. It's close,
but not so close that a single genus could suffice.
Rebutia is certainly derived from Echinopsis, just as
Sulcorebutia appears to be derived from Echinopsidoidal
Lobivias, then it is a case of parallel evolution as both
occupy the same ecological niche. I don't see a continuum at all, more a stepped and branched system, with
discontinuities. And it is, of course, a myth that Rebutias
flower basally; they are small plants and flower at t w o year-old areoles! Also, Aylostera and Setirebutia fruits,
etc. are far from naked!
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Echinopsis, Lobivia, Rebutia: Where to draw the line?
by John Donald

All the evidence supports merging the South American
Cactaceae into fewer broader units, both at germs and species
level. But this is easier said than done. In this paper the
pitfalls are illustrated by the Sulcorebutia-Weingartia problem in relation to the larger problems of Echinopsis v.
Lobivia and Lobivia v. Rebutia.

Breaking w i t h tradition
One of the problems that any new proposal must face is
the inertia in the taxonomic situation. By this I mean that
familiarity with old names and ideas dies hard. A hardbacked book is believed at the expense of an authoritative paper in a flimsy journal, and herein lies much of the
success of the Britton & Rose or Backcberg classifications. A book is obvious and easily found upon the
library shelf; a journal is a thing of moment only, put
on one side and forgotten. Everyone knows what
Echinopsis is, and so on. Familiar plants are instantly
recognised; the crucial thing is that this recognition is
imprinted on the mind and provides the subjective
stimulus that overrides any objective analysis, so there
is an inherent resistance to new classifications.
The other side of the problem is a statistical one. The
samples studied are rarefy large enough and judgements
are often made after study of a single entity or at least
a few collected from a possibly unrepresentative sample.
Clonal propagation is also responsible for fixing the
image of what represents a particular taxon. Far too
many Sulcorebntias and Relmtias in cultivation stem from
a single clone of the original taxon, so that the other
members of the species population, genotypes and
ecotypes, fail to be recognised as such. Admittedly this
latter is predominantly a specific rather than the generic
problem under discussion; it is nevertheless important
to appreciate that it compounds the overall problem
posed.
H o w does an Echinopsis differ from a Lobivia, and
where docs Rebutia fit in; A genus cannot usually be
based solely on a simple set of characters that differentiate all its species from all other genera but rather on a
wider set of characters not always present or shared by all
the species but by the great majority. The real separation
of Echinopsis from Lobivia lies not so much in the flower
alone but in the stem, the fruits, the seeds and embryo
all taken together. One hundred per cent matching
across all these characters does not occur to allow unequivocal separation into cither Echinopsis or Lobivia
for every pertinent taxon, but at least eighty per cent of
either lobivioid or echinopsidoid characters will be
found to be present one way or the other. It is reasonable
to assume that this is a high enough percentage of shared
characters to allow the taxon to be classified either as
Lobivia or Echinopsis. Many species, in fact the vast
majority, will be found to be 95-100 per cent one way
or the other. It is always the odd-man-out that causes
all the bother, a long-tubed flower on a lobivioid stem
(Echinopsis obrepanda), for instance, or a short-tubed

Introduction
The problem before us is basically one of identification
or interpretation of the genera described. What is an
Echinopsis! W h a t is a Lobivia! Before Britton & Rose no
difference was prescribed—though there were patently
a number of plants that showed substantial variations
from the norm for Zuccarini's Echinopsis over the only
other alternative, Echinocactus. Rebutia K. Schum. (1X95)
was a surprising segregate considering the botanical
conservatism of the time.
The Echinopsis species with short-tubed, coloured,
diurnal flowers obviously bothered Britton & Rose and
the outcome was Lobivia, a dustbin for the hotch-potch
of species that did not possess the long-tubed, white,
nocturnal flowers of the bona-fide Echinopsis. It was a
very poorly characterised genus that was criticised
almost as soon as it was created and has remained controversial ever since. In 1936 von Rocder wrote 'The
genus Lobivia instituted by Britton & Rose has a very
weak foundation from the point of view of botanical
systematics and is only artificially separated from
Echinopsis, Trichocereus and some Relmtias', (Kakteenkunde, 1936, p. 192). Willy Wessncr in a similar vein
wrote 'The genus Lobivia as conceived by Britton &
Rose is an unfortunate solution and is to be regarded as a
refuge in difficulties' (ibid., 1940, p. 27). As true then as
today; Professor Buxbaum once told me that Werdermann had warned him not to get involved with
Lobivia: 'It is a mare's nest—no respectable botanist
would honour it'!
Despite these weighty condemnations, Lobivia as a
genus has survived, including the indignity of being
carved up into even smaller segregates by Backcberg
and Ito. I am here today to defend its honour, but not
on Britton & Rose's ground. To separate a genus on
their flimsy evidence is disastrous. In fact Lobivia really
came into existence for all the wrong reasons, or at
least on the basis of wrong or misleading characters;
subsequently many plants were placed in Lobivia upon
pure hunches. Yet to m y mind Lobivia is a good genus,
distinct from Echinopsis but related nevertheless. Other
genera such as Rebutia, Sulcorebutia and IVeingartia may
not be quite so easy to justify.
II

Wcingartia (most species) appear to be associated with
Lobivia. As pointed out by Friedrich & Rowley Trichocereus, Sochrensia, Hymenorebutia and Pseudolobivia
must also belong to Echinopsis not only because of their
stem structure but from seed studies as well, despite the
differing lengths of the floral receptacle.
There are pitfalls to be avoided and none greater than
at the interfaces between Rebutia and Sulcorebutia and
between Wcingartia and Lobivia. Mingling of characteristics seems to appear, possibly by genetic means,
possibly as a case of parallel development, in the same
ecological niche. Hybridisation studies have been not
done systematically or unambiguously, and clearly must
be done. 'Straight-ribs' only appear to hybridize easily
with other straight-ribbed forms (e.g. Chamaecereus x
Hymenorebutia, Chamaecereus x Echinopsis, Chamaecereus
x Setirebutia) but exceptions have been reported (such as
Chamaecereus x Sulcorebutia and Sulcorebutia x Rebutia).
Transitions and interfaces
The transition from Lobivia to Sulcorebutia is easily seen
in the series Lobivia cinnabarina—L. acanthoplegma—
L. pseudocinnabarina—L. neocinnabarina—Sulcorebutia tiraquensis. These show trends towards gradual reduction of
flower size, loss of wool in the scale-axils and reduction
in size of the fruit, possession of the same basic seed
structure, and gradual lengthening and narrowing of
the areole which is always eccentrically placed on an
obliquely aligned podarium.
Wcingartia appears to have developed similarly from
Lobivia in parallel with.'or in association with, Sulcore-

Lobivia—or Echinopsis?—aurea (photo: G. A. Burton)
flower on an echinopsidoid stem (e.g. Lobivia aurea, L.
famatimcnsis, or L. densispina).

Ribjtubercle configurations in Echinopsis, Lobivia, etc.

T h e spectrum o f characters
The basic structure of all flowers of the South American
Cactaccae of the tribe Trichocereeae F. Buxb., to which
both Echinopsis and Lobivia belong, is the same: infundibuliform (literally funnel-shaped). The generic and
specific differences lie solely in the disposition and size
ratio of the contributing floral organs. Seed structure
also differs significantly and the differences arc almost
always paralleled by significant differences in stem
structure, particularly the alignment of the podaria and
the siting of the arcole. End-on alignment of the podaria
with a centrally (symmetrically) placed areole is the
dominant Echinopsis stem configuration. Obliquely offset aligned podaria with eccentrically (asymmetrically)
placed arcole is the dominant arrangement in Lobivia.
The distinction was recognised long ago by Salm-Dyck
in 1850 when he divided Echinopsis into Costatae, the
straight-ribbed forms, and Tuberculatac, the off-set
ribbed forms. O n this basis a ninety per cent accuracy
can be achieved in separating non-flowering plants into
Lobivia or Echinopsis, and some other interesting implications arise. Rebutia, Chamaecereus, Acanthocalycium
(Pyrrhocactus), Notocactus and Gymnocalychtm seem to
be associated with Echinopsis, while Sulcorebutia and
12

hutia. In fact the separation into Weingartia or Sttlcorebutia is completely arbitrary for many taxa, often depending only on the length and width of the receptacle
and minor seed differences. All, though, is not simple:
Weingartia is possibly a mixture derived from two lines.
While W. cumingii and all other northern Weingartias
appear to be little differentiated from Sulcorebutia, those
based on the type species W. jidaiana from Jujuy Prov.
in N . Argentina and Potosi Dept. in Bolivia appear to
have an affinity with Echinopsis in stem configuration,
and some small differences in receptacle and seed structure from the others in the north. Paul Hutchison
believed that all were derived from Gymnocalycium
(Echinopsis line) but this relationship is rather tenuous
and he used too few characters; a broad, naked, largescalcd receptacle is not sufficient in itself. Distribution on
the ground supports the case for two distinct lines of
development.
The Rebutia J Sulcorebutia interface occurs in Tarija,
Bolivia, on the borders of Bolivia and Argentina (Salta
Prov.) between Santa Victoria (Salta) and Padcaya
(Tarija). The most southerly true Sulcorebutia is S.
tarijensis, found between Iscayachi and Tarija. The most
northerly true Rebutias (sensu stricto) are Rebutia
padcayensis and R. margarethae. These have large
flowers (colours varying from purple-crimson-rcdorange-yellow) with wide receptacles and broad, naked
scales (Sulcorebutia) with end-on abutment of podaria
(Rebutia) and seeds of the Aylostera type.
Sulcorebutia and Weingartia arc virtually sympatric
(i.e. they are coextensive in distribution) except at the
fringes, especially at the southern end of their distributions. Around Toro-Toro and Vila Vila in Cochabamba Dept., Bolivia, at the northern limit, the taxa become
inseparable into one or other genus. At this point they
are almost sympatric with the Lobivia acanthoplegmaj
neocinnabarina complex just west and north of them,
with Sulcorebutia tiraquensisjsteinbachii to the north and
with S. cylindricalkrahnii and Weingartia pulquinensis,
cumingii to the east. Here we also meet the purpleflowered Weingartias, W. purpurea and W. torotorensis.
Do they really differ from Sulcorebutia flavissima and
S. vizcarrae;
Neowerdermannia has been associated by Backcberg
with Weingartia but the seed structure is totally different
and points to the Neoporteriinac line. Similarly, its
geographical distribution over N . Chile, S. Peru, W .
Bolivia and N . Argentina covering the hinterland adjacent to the confluence of the political boundaries suggests
that they are an incursion from the Pacific coastal
Cactaceac.

Geographical distribution

genera clearly stand out, separated from all the others
by some very obvious features of their morphology.
The fruit and receptacle of Gymnocalycium, for example, is shown by no other genus, not even Weingartial
Yet other South American groups are bedevilled with
intermingling characters, the Notocactinae (NotocactusWigginsia-Frailea-Blossfeldia-Parodia), the Neoporteriinac
(or just Neoporteria sensu Donald & Rowley)
(Pyrrhocactus - Acanthocalycium - Nichelia - ThelocephalaHorridocactus-Eriosyce-Rodentiophila-Islaya-; Mila), the
Borzicactinae and the Trichocereinae. Can one achieve a
satisfactory dividing line between the respective genera;
I doubt it, personally, unless perhaps these subtribes arc
really the genera and the genera the species!

More papers f r o m the K e w S y m p o s i u m
The above article by John Donald is based on his talk
at the I.O.S. British Section Open Meeting held at Kew
Gardens last year. In our May issue we shall present
Brian Ivimey-Cook's short survey of the knotty p r o b lem 'What is a Species'' and Geoff Swalcs's approach to
the problem in the context of Gymnocalycium.

Conclusion
The genera of the Cactaceac share many features m
common (as do those of all plant families) but I believe
that the generic separations used may be more artificially contrived than in most other plant families. Some
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Results of the Autumn Show
held at Westminster, 11-12 October 1976
Judges: J. W. Pilbeam (Cacti); Mr. Stillwell(Succulents)
Class I
Three Cacti (4 entries)
1st
Mr. & Mrs. Maddams: Haageocereus multiangularis
var. chrysacanthus, Mammillaria camptotricha, Stenocactus ochoterenaus.
2nd
R. H. I. Read: Ariocarpus retusus, Astrophytum ornatum, Parodia maxima.
3rd
A. Byles: Cleistocactus strausii, Mammillaria wildii
'Cristata', Notocactus leninghausii.

Class 8
Three Euphorbias (7 entries)
ist
Mr. & Mrs. Maddams: E. obesa, E. stellata, E. valida.
2nd
R. H. I. Read: E. bupleurifolia, E. 'dentonii', E. tuberosa.
3rd
Mrs. M. Leach: E. memoralis, E. monteroi, E. obesa.
H . C . A. Byles.
Class 9
ist
2nd
3rd

Class 2
Three 'Coryphanthanae' (4 entries)
1st
Mr. & Mrs. Maddams: Cochemiea maritima, M a m millaria bullardiana, Mamillopsis senilis.
2nd
Dr. & Mrs. Randall: Coryphantha elephantidens,
Escobaria runyonii, Neolloydia grandiflora.
3rd
Mrs. B. A. Baldry: Cochemiea poselgeri, Coryphantha
andreae, C. pallida.

Class 10
T w o Asclepiadaceae (4 entries)
ist
Mr. & Mrs. Maddams: Fockea crispa, Luckhoffia
beukmannii.
2nd
J. Wilcox: Caralluma hesperidum, Stapelia hirsuta.
3rd
Mrs. R. Edmonds: Hoodia gordonii, Tavaresia barkleyi.

Class 3
One 'Cereanae' (5 entries)
1st
R. H. I. Read: Espostoa melanostele.
2nd
Mr. & Mrs. Maddams: Trichocereus pasacana.
3rd
Mrs. M. Dennard: Ccphalocereus senilis.

Class 11
Three Liliaceae (4 entries)
ist
Mr. & Mrs. Maddams: Aloe jucunda, Gasteria armstrongii, Haworthia truncata.
2nd
R. H. I. Read: Aloe haworthioides, Gasteria armstrongii, Haworthia viscosa var. concinna.
3rd
Dr. J. C. Hughes: Aloe albiflora, A. bakeri, A. jacksonii.

Class 4
Three 'Echinocactanae' (5 entries)
1st
Mr. & Mrs. Maddams: Ariocarpus retusus, Copiapoa
hypogaea, Sulcorebutia steinbachii var. gracilis.
2nd
Mrs. M . Dennard: Ariocarpus retusus, Copiapoa
carrizalensis, Echinocactus grusonii.
3rd
D. A. Stevenson: Notocactus scopa var. glauserianus,
Parodia aureispina, P. elegans.
H . C . A. Byles.

Class
ist
2nd
3rd

Class 5
Three 'Echinocactanae' in pots not exceeding
3^ in. d i a m . (6 entries)
1st
Mrs. M . Dennard: Ariocarpus kotschoubeyanus, A.
kotschoubeyanus var. albiflorus, Obregonia denegrii.
2nd
Mr. & Mrs. Maddams: Encephalocarpus strobiliformis,
Pilocanthus paradinei, Turbinicarpus pseudomacrochele
3rd
R. H. I. Read: Aztekium ritteri, Epithelantha micromeris var. unguispina, Neogomesia agavoides.
H . C . Dr. & Mrs. Randall.

1 st
2nd

2nd
3rd

Three Succulents in pots not exceeding 6 in.
diam. (2 entries)
Mr. & Mrs. Maddams: Calibanus hookeri, Monadenium
rhizophorum, Testudinaria hemicrypta.
Mrs. M. Dennard: Aloe jucunda, Euphorbia groenwaldii, Pachypodium lamerei.

Class 14
ist

ist

12
One Specimen Succulent (6 entries)
Mrs. M. Dennard: Pachypodium namaquanum.
R. H. I. Read: Euphorbia horrida.
Mr. & Mrs. Maddams: Testudinaria paniculata.

Class 13

Class 6
Six Cacti in pots not exceeding 6 in. d i a m .
(3 entries)
1 st
Dr. & Mrs. Randall: Epithelantha micromeris, Eriocactus schumannianus, Lophophora williamsii, M a m millaria humboldtii, Neochilenia napina, Obregonia
denegrii.
2nd
Mr. & Mrs. Maddams: Ancistrocactus scheeri, Cochemiea poselgeri, Copiapoa haseltoniana, Gymnocactus
roseanus, Gymnocalycium hossei, Mammillaria blossfeldiana.
3rd
Mrs. M. Dennard: Coryphantha wcrdermannii,
Gymnocalycium pflanzii, Mammillaria buchenaui,
M. celsiana, Matucana roseoalba, Notocactus uebelmannianus.
Class

Three Crassulas in pots not exceeding \ \ in.
diam. (5 entries)
Mrs. P. Poulter: C. alstonii, C. susannae, C. tecta.
Dr. J. C. Hughes: C. alstonii, C. cornuta, C. susannae.
Mr. & Mrs. Maddams: C. ausiensis, C. globosa, C.
namaquensis.

2nd
3rd

Six South African Succulents in pots not
exceeding 4 1 in. d i a m . (4 entries)
Dr. J. C. Hughes: Conophytum wiggettae, Cotyledon
reticulata, Euphorbia meloformis, Fenestraria aurantiaca, Lithops localis var. peersii, Pleiospilos nelii.
Mrs. M . Leach: Crassula teres, Euphorbia bupleurifolia, Kedrostis nana, Pachypodium saundersii. Stomatium sp., Tavaresia grandiflora.
Mr. & Mrs. Maddams: Anacampseros alstonii, Crassula
ciliaris, Euphorbia tubiglans, Huernia pillansii, Othonna
clavifolia, Sphalmanthus micans.

Class 15
1st
2nd

Three Cacti (Juniors and N o v i c e s only)
(3 entries)
D. A. Stevenson: Mammillaria parkinsonii, N o t o cactus leninghausii, Pachycereus pringlei.
N . Randall: Cochemiea poselgeri, Gymnocalycium
monvillei, Helianthocereus huascha.
A. Sidaway: Astrophytum myriostigma var. nudum,
Cephalocereus senilis, Notocactus horstii.

Three C o n o p h y t u m s and/or O p h t h a l m o p h y llums (2 entries)
Mrs. P. Poulter: C. brownii, C. johannis-winkleri, C.
scitulum.
Mr. & Mrs. Maddams: C. cupreatum, C. truncatellum,
Ophthalmophyllum 'Namies'.

7

Class 16
Three Lithops (3 entries)
ist
Dr. & Mrs. Randall: L. aucampiae, L. christinae, L.
schwantesii var. kunjasensis.
2nd
Mr. & Mrs. Maddams: L. bella, L. marmorata, L.
terricolor.
3rd
Mrs. P. Poulter; L. gracilidelineata, L. marthae, L.
peersii.
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Class 17
Six Stemless M e s e m b r y a n t h e m u m s (2 entries)
1st
Mr. & Mrs. Maddams: Aloinopsis schoonesii, Conophytum scitulum, Fenestraria aurantiaca, Lithops schwante;ii, Nananthus transvaalensis, Psammophora longifolia.
2nd
Mrs. M. Dennard: Conophytum elishae, C. uviforme,
Frithia pulchra, Lithops schwantcsii, Ophthalmophyllum
schlechteri, Pleiospilos sp.

W . Davidson and T . C. R o c h f o r d . The Collingridge
All-Colour Guide to House Plants, Cacti and Succulents.
W i t h illustrations by H. Barnett and J. Baker, 192 pp.
Hamlyn. London, 1976. Price ^4-95In 1972 the Hamlyn Publishing Group produced a
combined revised version of Anthony Huxley's Amateur
Gardening Handbooks on house plants and succulents,
under the title 'House Plants, Cacti and Succulents'. It
included some excellent photographs of plants owned
by Mr. Auger, Mrs. Hodgson and Mrs. Maddams, and
was good value at j£ x - 2 5- It should have helped convert
a substantial number of mildly interested gardeners into
dedicated succulent enthusiasts. Authoritative, wellproduced but relatively cheap books are an important
aid to the progress of our hobby.
N o w the same publishers have produced another
beautifully printed book, costing £ 4 . 9 5 , 'The Collingridge All-Colour Guide to House Plants, Cacti and
Succulents'. It is a considerably larger work, and the
type used being smaller, the text is much more extensive.
The section on House Plants occupies nearly half and is
by William Davidson with lithographed water-colour
illustrations by Henry Barnett. The other half, on Cacti
and (other) Succulents is by Thomas Rochford with
illustrations by June Baker, and I comment on this
section alone.
The coloured drawings at once appeal. They occupy
the top third of each page, one at the head of each of the
three columns of type, and total 250 in all. Enthusiasts
have not lacked recently for books illustrated by lithographed drawings rather than photographs. W e had the
elegant work 'Cacti' by Kupper and Roshardt (Nelson,
1960) with 60 whole page plates, and 'Decorative Cacti'
by Subik and Kaplicka (Spring Books, 1972) with 56
whole page plates. T o m y untrained eye June Baker's
work compares admirably with the others, despite its
reproduction on a smaller scale. W e are also given
pictures of more than four times as many plants.
Aesthetically there is no doubt that a good drawing is
more satisfying than a good photograph; the pages of
'other' succulents are I think especially delightful. A
slight doubt, however, arises when it is a question of
identifying a lot of basically similar plants. Among the
cacti, for instance, 32 Mammillarias are shown, and in a
few instances good colour photographs would probably
serve this purpose better. M. bombycina is shown rather
too green, and M. hahniana, like the similar drawing in
'Decorative Cacti', is not hairy enough. Some of the
plants depicted are mere youngsters, for instance Cereus
forbesii, C.jamacaru and C. peruvianus on pages 108, 109,
but this may not be the artist's choice. Other plants have
necessarily to be depicted as small ones grown from
cuttings, and identification hence may be impaired,
especially where flowers are absent. These are, however,
criticisms stemming from a perhaps unrealistic desire for
certainty. The surprising thing is that in a popular work

Class 18
1st
2nd
3rd

Succulents raised f r o m seed after 1st January
1974 (3 entries)
Mrs. R. Edmonds.
Dr. J. C. Hughes.
Mrs. M. Leach.

Class 19
1st
2nd
3rd
H.C.

Three Succulents in pots not exceeding 6 in.
d i a m . (Intermediate Class) (4 entries)
A. Byles: Crassula argentea, Faucaria tigrina, Jatropha
podagrica.
Mrs. R. Edmonds: Aeonium haworthii, Beaucarnea
rccurvata, Pachypodium gcayi.
A. Sidaway: Conophytum scitulum, Monilaria moniliformis, Stapclia hirsuta.
G. Cryer.

Class 20
1st
2nd

Three Succulents in 5 in. diam. pots (Novices
and Juniors) (2 entries)
N . Randall: Adromischus cooperi, Crassula tecta,
Echeveria affinis.
A. Bylcs: Echeveria gibbiflora var. carunculata,
Euphorbia mammilaris, Glottiphyllum longifolium.

Class 21
1st
2nd
3rd

One Cactus and one other Succulent in pots
not exceeding 6 in. d i a m . (6 entries)
Mr. & Mrs. Maddams: Mammillaria guelzowiana,
Ceraria pygmaea.
Mrs. M. Dennard: Mammillaria wildii, Brachystelma
barberae.
A. Byles: Mammillaria knuthii, Crassula sarcocaulis.

Class 22
Miniature Garden (6 entries)
1st
Dr. & Mrs. Randall.
2nd
Mrs. B. A. Baldry.
3rd
A. Byles.
Class 23
1st
2nd
3rd

Group o f Cacti and/or other Succulents (3
entries)
Mr. & Mrs. Maddams.
Mrs. M. Dennard.
A. Byles.

Awards
Banksian Medal: Mrs. M. Dennard.
P. V. Collings Cup for Euphorbias, William Denton Medal,
Joan Farrow Cup, Evelyn Theobald C u p : Mr. & Mrs.
Maddams.
Mrs. Prykc Howard C u p : Dr. J. C. Hughes.
Mrs. Hedges C u p : Mrs. R. Edmonds.
J. S. Pullen Cup, Sir William Lawrence C u p : Dr. & Mrs.
Randall.
Junior Shield: Nicholas Randall.
Spoon for Best Cactus: Mr. & Mrs. Maddams (Stenocactus
ochoterenaus).
Spoon for Best Other Succulent: Mrs. M. Dennard (Pachypodium namaquanum).

Correction
In our report of the June Show, the winner of the second prize
was omitted. The prize was w o n by Mrs. R. Edmonds.
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so many species have been depicted.
The text, so the dust-cover says, is by the fourth
Thomas Rochford to be associated with the famous
family pot-plant business founded in 1876. W h e n that
firm decided some years ago to market cacti, we can be
sure that preparation was thorough and that the author
can therefore tell us much about the cultivation of
succulents generally, especially on a large-scale. Useful
comments are to be found throughout the text and
although the experienced amateur grower would no
doubt include still more, and might disagree on some
points, for instance that cacti are particularly susceptible
to diseases, the book will start many on the right road
to an absorbing hobby.
One regret I have is that Mr. Rochford did not
apparently seek a botanical scrutiny of his botanical
terms and names, since some inconsistencies and errors
might then have been avoided. Thus the word 'species'
is properly used in most places in referring to a plant
bearing a Latinized name consisting of two words in
italics. Occasionally however 'variety' is wrongly used
instead. The principal terms used by the author to describe the plants are defined in an illustrated table and
elsewhere in the first few pages, where the flat leak-like
stems of Epiphyllums are mentioned, but in the relevant paragraphs they are called leaves. The author also
retains the in part seriously mistaken interpretation by
Britton and Rose of the genera Schlumbergera, Zygocactus and Rhipsalidopsis. As a result his notes under these
names are less helpful and less correct than they could
have been. The correct interpretation of the facts, which
has led to the amalgamation of Zygocactus and Schlumhergera, the latter name alas having precedence, and the
placing of the Easter cactus in Rhipsalidopsis, is given in
several recent popular books including one that is, in
effect, a companion Collingridge volume, Arthur
Hellyer's Encyclopaedia of Gardening.

application of the Code can make regarding the correct
name to be used and the properties of the taxon concerned. Many authors in the past have proposed trivial
varieties with descriptions such as 'differt a typo flore
alba' for the variety 'albiflora'. The trouble arises when
the species to which this variety belongs is treated as a
genuine variety of another species of wider concept in
the consolidation and rationalisation process. The
typical variety of the erstwhile species may be anything
but white-flowered, but at varietal rank 'albiflora' may
be the correct epithet. A similar difficulty occurs when
very familiar species are amalgamated. The new infraspecific taxa very often lose their original epithets and
again trivial or unfamiliar epithets have to be used
because they have priority in the new rank proposed.
Another important chapter gives Rausch's concern
over the problem 'Echinopsis or Lobivia?' in which he
partly rejects the Friedrich/Rowley concept of Echinopsis and challenges some of their observations. As
Rausch sees it, the problem is far from simple. It cannot
be easily resolved within the present generic descriptions and extends beyond these genera to include
Rebutia.
There are surprising revelations regarding affinities
between certain species hitherto regarded as quite
separate and, predictably, several Backcbergian genera
also get lost in synonymy. All in all, as before, Rausch
provides a very convincing and entertainingly provocative tale. It is nevertheless important to realise that
Rausch's book on Lobivia is not a monograph of the
genus in that it does not attempt to give detailed descriptions of every specific and infraspecific taxon that he
recognizes but only of their relationships one to another.
He groups them into populations or groups of close
affinity on the basis of flower, fruit and seed and geographical distribution. It is a very logical account,
beautifully illustrated with excellent botanical drawings
and maps. I have thoroughly enjoyed every part and
recommend it to all without any reservations as a most
refreshing experience in cactus literature. I look forward
to Part IV, on Rebutia.

W . L. T J A D E N

W . Rausch. Lobivia. Part III. 64 pp. with 38 full or
half-page colour photographs, 4 half-tone photographs,
7 full page drawings, and 5 distribution maps. Published
by Rudolf Herzig, Johann Straussgassc 30, 1040 Vienna,
Austria. (Price 185 Austrian schillings).
The German edition of this important work is now
available and it is hoped that the English edition will
be ready by late spring.
The same high standard of photography and intriguing text is maintained in Part III as was so evident
in Parts I & II. Part III completes Rausch's survey of the
genus. A supplement is included containing corrections
to some of the proposed new combinations found in
Parts I & II. Several of these new combinations had
contravened Art. 60 of the code in that due priority had
not been given to the earliest legitimate name in the new
rank proposed. Rausch with some feeling explains his
difficulties with Art. 60 and the 'nonsense' that a strict

J O H N DONALD

T h e Cactus & Succulent Journal o f America
From its first appearance in July 1929, just three years
before the first GB Journal, through 48 volumes to the
present day, the Cactus & Succulent Society Journal of
America has maintained a very high standard of excellence Each new bi-monthly issue, edited by Charles
Glass and Bob Foster, is a treat in itself with a wide range
of articles and regular features, generously illustrated in
black and white and colour.
Serious enthusiasts cannot afford not to subscribe to
the C.S.J.A. The subscription for 1977 is $10.00
(approx. ^ 6 ) and an international money order for this
amount should be sent direct t o : P.O. Box 3010, Santa
Barbara, California 93105, U.S.A.
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041. G y m n o c a l y c i u m h a m a t u m . Olive green body with
about 9 ribs. The pale coloured spines are all radial, standing out
from the body, straight but slightly hooked at the tip. Wild
origin not recorded.
042. G y m n o c a l y c i u m h y b o p l e u r u m . Hemispherical plant
with about 13 rounded ribs. The brownish spines are all radial,
thick and flattened, interwoven around the body. Flowers are
short-tubed, white with a pink throat. Argentina (Cordoba).
043. G y m n o c a l y c i u m ragonesii. Dwarf, brownish, discshaped plant with very short spines and long-tubed white
flowers. Argentina (Catamarca).
044. G y m n o c a l y c i u m weissianum. Flattened dull greygreen plant up to 14 cm. diameter, with about 19 ribs. 3 cm.
long white radial spines spread sideways and there is a single
central. Flowers are whitish to pink, with a darker centre.
Argentina (Mazm).
045. Hamatocactus setispinus. A plant with thin deep ribs
and weak whitish spines, the centrals being hooked. The large
flowers are scented, bright yellow with a red centre and are
produced abundantly through the summer months. N . Mexico,
Texas.
046. Hylocereus antiguensis. Collected by B. R. Adams on
Montserrat in a deep valley called Spring Ghant, south of
Plymouth, where it rambles over trees and rocks. Thin 3angled cereus with a few short spines, and produces very large,
white, nocturnal flowers.
047. Islaya krainziana. The only Chilean species in the genus,
but from very near the Peruvian border. In age forms a 12 cm.
thick, somewhat columnar plant, with a grey woolly crown.
The yellow spines are short, thick and upwards turned. Usual
yellow flowers for genus.
048. Lobivia haageana. Variable species. Many low ribs with
long straight spines which are black when young. Flowers
typically yellow with red centre but these seeds could also contain wholly red flowered forms. N . Argentina.
049. Lobivia rebutioides var. sublimiflora. Forms clusters of
small heads which are covered with short white spines. The
beautiful flowers are very large for the size of plant, lustrous
salmon-pink in colour. N . Argentina.
050. Mammillaria angelensis. The name comes from an
island off Lower California which is its habitat. Body elongated
with white radial spines and dark brown hooked centrals. The
white flowers are 3 cm. in diameter.
051. Mammillaria fittkaui. First described in 1971. Short
cylindrical clustering species from Mexico (Jalisco). 8 short
white radial spines and 4 brown centrals, one of them hooked.
Flowers small and purple.
052. Mammillaria louisae. A usually solitary dwarf globular
species with light brown radial spines and 4 dark brown centrals of which one is hooked. The flowers are large, up to 4 cm.
across, white or light pink with a darker pink mid-stripe. The
protruding stigma is olive-green. Mexico (Baja California).
053. Mammillaria marshalliana. Another Lower Californian
species, as are the following two. Body flattened, up to 12 cm.
diam., blue-green in colour, with spreading white radial spines
and a single central. The flowers are greenish yellow.
054. Mammillaria pacifica. Related to the above species but
larger growing, dark green in colour and with more densely
packed tubercles. The largish flowers are also greenish-yellow
in colour.
055. Mammillaria peninsularis. Dwarf flattened plant with
a light blue-green epidermis. Prominent tubercles topped by a
few short radial spines. Flowers are greenish-yellow with a
reddish mid-stripe; quite large compared to plant size.
056. Melocactus ferreophilus. Described from Brazil by
Buining in 1973 and given its name because it grows on ironcontaining rocks. A fairly large form, somewhat elongated,
with strong grey spines and a red cephalium.
057. Myrtillocactus eichlamii. An uncommon cereus from
Guatemala. Forms thick, dark green, 6-ribbed columns.
058. Neochilenia dimorpha. Small globular species with an
almost black body. The spines are very short on juvenile speci-

Notes on the 1977 seed
distribution
by Terry Smale
T h e Order F o r m accompanying the journal is valid to
I September 1977 o n l y . Members are entitled to 10 packets
o f seed free o f charge, and additional packets at 5p (not
m o r e than one packet o f any kind). T o assist the distributor (Mrs. I. B o o t e ) , please f o l l o w the instructions
o n the order f o r m carefully.
026. A s t r o p h y t u m asterias. The sea-urchin cactus. Slow
growing with 8 flattened and spineless ribs; few white hairs on
body. Produces yellow flowers with red centre. Seedlings are
prone to damping off, therefore give plenty of ventilation and
try grafting some of them. Mexico, Texas.
027. A s t r o p h y t u m ornatum var. glabrescens. A. omnium is
the largest and easiest species in the genus, with straight yellow
or brown spines, but the large yellow flowers are not produced
until the plants are about 8 cm. across. This variety does not
have any of the white hairs on the body of mature plants.
Mexico.
029. Copiapoa gigantea. A slow-growing cactus which
reaches 20 cm. diameter in its habitat in Chile. The body colour
is olive green and it has a yellow woolly crown. There are
about 8 strong yellow spines per areole.
030. Echinocereus delaetli. One of the most distinctive plants
in the genus. Forms clusters of elongated stems which are
about 3 cm. diameter in cultivation and are densely covered
with long stiff white hairs which stand out from the stem. The
bright pink flowers are rarely produced in cultivation. Mexico
(Coahuila).
031. Echinocereus dubius. Densely caespitose with soft
fleshy stems and cream spines with a central up to 7 cm. long.
Flowers light purple. SE. Texas.
032. Echinocereus ochoterenae. Clustering species with
thick, slightly elongated stems; about 10 ribs with short dark
spines. The large flowers are canary yellow. Mexico.
033. Echinopsis sp. Lau 400. Original plants were collected at
Entre-Rios, Bolivia. Flattened plants with 12 ribs and dark
spines; the single central being strongly hooked. The long white
tubular flowers are produced on four-year-old seedlings. Seed
supplied by De Herdt.
034. Eulychnia floresiana. Originally discovered by Ritter
but still not officially described. This slow-growing slender
cereus has a continuous edging of thick white wool along the
ribs, and straight yellow spines. Chile.
035. Frailea cataphracta. Small globular cactus with tiny
pectinate spines. The body is dark green with a prominent
crescent-shaped violet marking below each areole. Paraguay.
036. Frailea magnifica. Small elongated plant, completely
covered with short yellow spines. Flowers yellow, but often
cleistogamous.
037. Glandulicactus crassihamatus. Mexican species related
to Hamatocactus. Solitary globular blue-green body. Large
areoles with red spines; one of the centrals is very stout and
hooked. Small purple flowers. Mexico (Queretaro).
038. G y m n o c a l y c i u m asterium var. paucispinum. Very
flat body, greyish or brownish in colour, with about 10 low
ribs and 3 dark adpressed spines on each areole. Flowers white
with red centre. Argentina (Cordoba).
039. G y m n o c a l y c i u m cardenasianum. Globular grey-green
body with flattened ribs. The spines are very long and rigid and
curve around the plant. Pale pink flowers only appear on old
plants. Bolivia.
040. G y m n o c a l y c i u m damsii var. tucavocense. Belongs to
the G. mihanovichii group. Flattened green body with sharp
ribs and few spines. Pink flowers are freely produced on young
plants. Bolivia (San Jose).
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078. Rebutia xanthocarpa var. s a l m o n e a . Short white
spines and rather small flowers in a salmon-pink shade.
079. Submatucana m a d i s o n i o r u m . A flattened plant with
rough grey-green skin and ill-defined ribs. Some plants are
spineless, others have a few long dark spines. The bright red
flowers are long-tubed, zygomorphic and freely produced in
several batches during summer. Peru (Amazonas).
080. Thelocactus schwarzii. A small species in the T. bicolor
group. The ribs are broken up into tubercles and the spines are
radiating; bright red in the new growth. Large tri-coloured
flowers are freely produced on young plants; red in the centre,
then white and violet on the outside. Mexico (Tamaulipas).
081. Thrixanthocereus blossfeldiorum. Attractive columnar
species with close-set areoles. Many short white spines and
longer black centrals. N . Peru.
082. Trichocereus fulvilanus. One of the choicest Trichos.
Only grows to about 1 m. tall and has large yellow-brown
woolly areoles. The stiff straight spines are dark brown and one
of the centrals is very long.
083. Weingartia riograndensis. One of the few clustering
sorts in the genus, a n i first described in this journal in 1961.
Ribs divided into plump tubercles with curving yellow-brown
spines. Flow rs yellow, not very large, but freely produced at
shoulders of plant. Bolivia.
084. Weingartia sucrensis. A 15 cm. diameter solitary plant.
Tubercles smaller than in the above species, and there are many
shortish grey-brown spines. Golden-yellow flowers. Bolivia.
933. C o t y l e d o n teretifolia. Crassulaceae. Collected at Hankey,
near Port Elizabeth, Cape Province. Short stemmed plant with
long narrow leaves, flattened on the upper surface. All parts of
the plant are densely covered with short white hairs.
934. Deuterocohnia schreiteri. Bromeliaceae. Collected in
Salta prov., Argentina. A fairly large, but slow growing,
rosette-forming plant.
935. Faucaria britteniae. Mesembryanthemaceae. Collected
Grahamstown, Cape Province. Clustering plant with broad
rhombic leaves and a few hair-like teeth midway along them.
Freely produced yellow 'dandelions'.
936. Gibbaeum schwantesii. Mesembryanthemaceae. Collected
Phisantefontein, Little Karoo. Forms groups with each head
made up of a pair of elongated unequal leaves, which are dark
green with a velvety surface. Flowers white.
937. Lithops aucampiae var. rluminalis C.54 Mesembryanthemaceae. From the type locality, Hopetown, Cape Province.
Grey green bodies with darker windows on top, from which
radiate many lines. Flowers yellow. The ' C numbers refer to
the collections made in habitat by Prof. Desmond Cole of South
Africa. The seed offered was harvested in cultivation from the
wild plants.
938. Lithops dinteri var. fredericu C. 180. From type
locality. N e w variety described by Cole in 1973. Flower yellow.
939. Lithops dorotheae C.124. From type locality, Pofadder,
Cape. Bodies yellow with prominent red markings on top.
Flowers yellow.
940. Lithops francisci C.140. From type locality, Namibia.
Greyish plants with darker lines and dots on upper surface.
Flowers yellow.
941. Lithops herrei var. geyeri C.274. From type locality.
Leaves diverging, small, yellowish-grey with distinct islands on
top. Flowers yellow.
942. Lithops lesliei var. m i n o r C.6. From type locality,
Swartruggens, Transvaal. Very small bodies, cinnamon-brown
in colour, with greenish window. Flowers yellow.
943. Lithops m e y e r i C.212. From type locality. Plants have
widely gaping fissure. Uniform light blue-grey in colour
Flowers yellow.
944. Lithops optica f. optica C.277. Leaves very rounded and
translucent at top, grey in colour. Late flowering, white.
945. Lithops otzeniana C.128. From type locality, Loeriesfontein, Cape. Bodies grey, large green window with characteristic indented margins. Flowers yellow.

mens but up to 2 cm. long on mature plants. Flowers are white
to cream. Chile (Coquimbo).
059. Neochilenia echinus. Another dwarf cactus with a greygreen body, woolly areoles and grey-brown spines.
060. Neochilenia mitis. Very small plant with a brown body
and tiny adpresscd spines. Pale pink flowers are as large as the
plant itself. Chile (Copiapo).
061. Neochilenia vallenarensis. Grows up to 10 cm. across,
with strong brown spines which curve upwards. The 5 cm.
diameter flowers are yellowish with a carmine-red mid-stripe.
062. Neoporteria nigrihorrida. A large growing 'Chilean'
with a dark grey-green body and very stout straight spines which
are pitch-black in the crown. Tubular bright carmine flowers in
which the inner petals never open out. Chile (S. Coquimbo).
063. Notocactus brevihamatus. Originally described as a
Parodia, which was certainly incorrect. A small cactus with
many ribs; radial spines are white and there is a short brown
hooked central. Flowers yellow. S. Brazil.
064. Notocactus herteri. Seed from Miguel Muriel, Montevideo, Uruguay as are nos. 67-70. Large globular plant
with many notched ribs; pale radial spines and straight brown
central spines. Rings of shining purple flowers are produced on
mature plants.
065. Notocactus leninghausii. Eriocactus group. Thick columnar plants which are covered with flexible golden yellow spines.
Starts flowering at about 15 cm. tall, with large pale yellow
flowers which remain open at night. S. Brazil.
066. Notocactus magnificus. Eriocactus group. Young plants
in cultivation are large globular, blue-green with about 12
deep ribs, which have a continuous edging of thin, pale yellow
spines. Old plants in habitat grow to about 1 metre tall. Flowers
pale yellow. S. Brazil.
067. Notocactus mueller-melchersii var. longispinus.
Small globular plant in the N. mammulosus group. Many ribs,
pale radial spines and a single long darker central spine. Yellow
flowers with a red stigma.
068. Notocactus scopa. This species becomes elongated with
age. Areoles are close together and the whole plant is densely
covered with fine white radial spines from which the red-brown
centrals protrude. Flowers yellow.
069. Notocactus scopa var. albicans. Totally white spined
form.
070. N o t o c a c t u s scopa var. alba-ratnosa. A white spined
form which offsets freely and builds up large clusters.
071. Notocactus sucineus var. albispinus. Related to N.
scopa but does not become so elongated and there are about
half the number of ribs. Spines are much stronger and pure
white in this form.
072. Obregonia denegrii. Very slow growing Mexican species.
Dark green leaf-like tubercles with a few weak spines at the tip.
Woolly in the middle, from which the creamy-white flowers
are produced. T r y grafting to hasten the growth of the seedlings.
073. Oroya borchersii. The most northerly form in the genus.
Large globular plants which are completely covered with thin
yellow spines. The small yellow flowers are rarely produced in
cultivation. N . Peru.
074. Parodia laui. First described in 1973. Green globular plant
to 9 cm. across with 13 spiral ribs. Woolly areoles with white
radial spines and 6 red-brown centrals; some of them hooked,
Flowers 4 cm. diameter; red.
075. Parodia rigida. A small species, areoles close together and
thickly covered with short stout spines; radials are white and
centrals pink-brown, one of them hooked. Small yellow flowers.
N . Argentina.
076. Peniocereus sp. Collected in Mexico. A thin columnar
plant which forms large underground tubers. Peniocereus flowers
are normally long-tubed, white and nocturnal.
077. Rebutia xanthocarpa var. costata. A rare form,
originally collected by Fric, which has more obvious ribs than
the typical variety.
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946- Lithops pseudotruncatella. Dark blue-grey sides with
brown branched markings on top. Early flowering, yellow.
947. Lithops pseudotruncatella var. volkii C.69. From type
locality, Bergland, Namibia. Large pale grey or almost white
bodies with indistinct markings. Flowers yellow.
948. Lithops verruculosa var. glabra C.177. Light grey-blue
leaves with large, rough, mottled window on top. Flowers
variable but usually orange-yellow.
949. M i t r o p h y l l u m c o m p a c t u m . Mesembryanthemaceae.
Forms low compact shrubs with thick stems at base of old
plants and leaves at tip. The leaves are of two distinct types
which are produced alternately in pairs. Short growing season
in autumn.
950. Monilaria peersii. Mesembryanthemaceae. Collected
Bitterfontein, Western Cape. Stems thick, with constrictions
which mark annual growth, but only to 12 m. tall in age.
Resting leaves are small and almost globular but pairs of long
t i i n leaves are formed in short Autumn growing season.

N o t so lonely Herts.
Cupid has been about in the Branches again. There was
a Herts. * wedding in the summer and more recently
East Surrey had their first 'Prickly Pair'. North London
Branch will not be too far behind I understand. More
collections merging and no doubt in time more successful Joint Members to join the happy band already much
in evidence. The only disadvantage, so they tell me, is
that there is no discouragement to buy more plants or
set more seed and the inevitable result is overcrowding!
Annual Dinner, 1976
As Pimlico is the focal point of our summer events, so
the Annual Dinner brings those from many parts together in November. Perhaps not so many last time as
usually attend, but a very happy, friendly gathering
which our guest of honour, Mr. William Davidson,
and his wife, obviously enjoyed. Mr. Davidson, from
Rochfords, admired our hand-lettered menus (so
beautifully done as always by Mrs. Whicher) and
thought they added distinction to the occasion. In his
speech proposing the toast to the Society he mentioned
some amusing episodes that have occurred at the
Rochfords stand at Chelsea, such as someone carefully
opening a bag of what appeared to be a few dry sticks
and saying 'Please can you tell me what is wrong with
this plant?' The only possible answer was 'I am afraid
it is dead'! He also recalled an occasion when someone
appeared to have brought the whole contents of their
greenhouse, soil, moss and even a plague of greenfly
which flew out when the bag was opened!
The toast to the visitors was proposed by David Hunt.
As befits an Editor, he recounted some howlers in print
such as 'My Zygocactus started to shrivel up for no apparent
reason and soon afterwards the same thing happened to my
husband' and a lecturing invitation he had received
which read ' . . . after the second talk we have high tea,
soup, salad and a sweet, and then enjoy our last speaker''!
David also supplied some of the slides in the 'Spanish
Omelette' which followed, joining Bill and Betty
Maddams in a quick review of the people and gardens
seen at the IOS Congress in Spain.

Perhaps the Autumn Show is rather 'old hat' by now
but such are the Journal arrangements that its review
must always wait for February. It was very good to see
some new names among the exhibitors and even better
to find them among the prizewinners and, indeed, Mrs.
Edmonds won the cup for Succulents from seed; well
done there. Incidentally, it was very pleasing to see a
good set of entries in this class. N o wonder the seed
sales did so well!
In June Mr. Byles had his plants all ready packed to
come up to Pimlico and his car was stolen! I hear his
car was found complete with contents later—the thief
obviously did not appreciate his prickly cargo! Fortunately, Mr. Byles arrived safely with his plants in
October and his journey proved worthwhile. For those
unable to see the Show, there were some fine Ariocarpus,
several in flower, and a number of other impressive
cacti. Some of the other succulent classes were well supported but it was a pity that the Mescms. dotted about
in other classes (where a better selection of plant families
could have been used) were not shown in the Mesem.
classes where the entries were well down. Well,
Pimlico will be along soon so start thinking about what
plants Y O U will be putting in there. Bring in your
plants and then enjoy London's special events in Silver
Jubilee Year.

Sxrtly, QoHnioide&,
(*For those not au fait with English place-names—and pronunciation—this is short for the County of Hertfordshire, p r o nounced Ham!—Ed.)

T h e Greenhouse
W e welcome 'The Greenhouse', a new Haymarket
magazine especially for greenhouse owners. Judging by
the first two issues, they will not forget the cactophiles.
The December issue included a report of our Show, a
report on Dr. Rainbow's collection and an article by
Betty Maddams, both with coloured illustrations. A
good start, you must agree.

Answers to 'Take a Closer L o o k ' (page 5)
Top left: Spines of Mammillaria plumosa
Centre left: Hairy leaf-surface of Echeveria leucotricha
Bottom left: Leaf-surface of Crassula 'Morgan's Pink'
Top right: Epidermis of Astrophytum myriostigma
Centre right: Spines of Mammillaria trichacantha
Bottom right: Areole and spines of Echinocereus rigidissimus
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Forthcoming Events

Please send your poster (rolled) to Mrs. Maddams, 26
Glenfield Road, Banstead, Surrey SM7 2DG before
Wednesday 13th April or bring it to a meeting at the
R.H.S. Hall. Put your name and address (block capitals
please), age and membership number on the back.

At Westminster
Wednesdays at 6 for 6.30 p.m. at the Royal Horticultural Society's N e w Hall, Greycoat Street, S.W.i.:
16 February
Travels in East Africa
(Dr. P. Brandham)
30 March
A N N U A L GENERAL MEETING
20 April
Coryphantha and related genera
(B. C. Oliver)
11 May
Bring and Buy

Grand D r a w
Offers of additional prizes for the Draw will be most
welcome and also volunteers to sell tickets beforehand.
Branch Secretaries can assist by letting the Publicity
Officer know their estimated requirements as soon as
possible.

Chelsea S h o w , 17-20 May
Volunteers for stewarding the Society's stand are asked
to contact the Publicity Officer saying which day(s) and
time(s) they would be available.

Pay us a visit in 1977
Those who arc willing to receive visits from members
(with prior notice) or who would hold an Open Day
at their home in 1977 please contact the Publicity Officer
as soon as possible giving full details. There were some
successful get-togethers in 1976 and it is hoped that more
members will take this opportunity to get to know each
other in 1977.

S U M M E R S H O W , PIMLICO, 1 8 J U N E
The venue is again St. Saviour's Church Hall, St.
George's Square, Pimlico. Please make a note of the
date n o w and come along with your plants on the day.
This event is becoming a 'must' in the Society's year
and gives a good opportunity to see some fine plants
and to meet members from other parts of the country.
Staging will again take place from 9.00-10.45 a.m.
on the Saturday but where difficulties arise, and at the
discretion of the Show Committee, plants can be left
at the Hall between 9.15 and 10 p.m. on the previous
evening. The Show opens at 2 p.m., admission iop
(children 5p). Members exhibiting in five or more
classes get a free admission pass. All Juniors entering
the Show will be also admitted free of charge as will
those w h o enter the poster competition (see below).
There will be refreshments available throughout the
afternoon and the Publicity Officer would be glad of
offers to assist with providing the goods required and to
help in the kitchen on the day. There will be a wide
selection of plants for sale and also Society goods and
seeds available. The Grand Draw will take place after
the prize giving at 5.30 p.m. Again, please contact the
Publicity Officer if you are willing to take books of
tickets to sell beforehand.
Schedules are available from Branch Secretaries and
at Westminster meetings, or direct from the Show
Secretary, Mrs. H. Hodgson, 16 The Braid, Chesham
Bucks. (Please enclose a stamped-addressed envelope).

Branch Meetings
Branch Secretaries are listed on the inside front cover.
Northern Counties. Social Service Centre, Park Road,
Whitley Bay. 3rd Monday in month, 7.30 p.m.
Wirral. 'The Grange', Grove Road, Wallasey. 3rd
Thursday in month, 8 p.m.
North Staffs. Contact Mr. J. Wilson, 5 Monkton
Close, Dresden, Longton, Stoke-on-Trent, ST3 4BG.
Berks and Bucks. Allotment Holders N e w Hall, St.
Leonards Road, Windsor, 2nd Tuesday in month,
7.30 p.m.
Herts. Friends Meeting House, Upper Latimore Road,
St. Albans. Contact Mrs. D . Shurly, 6 Colindale
Avenue, St. Albans, Herts.
Hatfield & District. Hatfield Congregational Church
Hall, St. Albans Road East, Hatfield. 4th Monday in
month, 7.30 p.m.
North L o n d o n . Capel Manor Primary School, Bullsmoor Lane, Enfield. 3rd Friday in month, 7.30 p.m.
Essex. Room A3 (film room), Little Ilford Comprehensive School, Church Road, Manor Park, E.12
1st Saturday in month. 7.30 p.m.
The Annual Branch Dinner will be held on 4th
December.
North Surrey. Adult School, Benhill Avenue, Sutton.
1st Tuesday in month. 7.45 p.m.
1 March
Travels in East Africa
(Dr. P. Brandham)
5 April
South American Revolution
(Dr. T. C. Smale)
3 May
Notocactus Study Evening
led by Dr. A. W . Mace
East Surrey. Community Centre, High Street, Caterham. 3rd Tuesday in month, 7.45 p.m.

Junior Poster C o m p e t i t i o n
Juniors are invited to submit a poster (maximum size
12 x 18 in.) advertising the Summer Show. Prizes will
be awarded according to the number of entries received.
The details on the poster must include: Cactus &
Succulent Society of Great Britain Summer Show at
St. Saviour's Church Hall, Pimlico (near Pimlico Underground) on Saturday June 18th 2-5.30 p.m. Admission
iop (children 5p). Refreshments. Plants Sales. Grand
Draw.
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SWISS C A C T U S SOCIETY
W h i t s u n Congress, Luzern, 28-29 May 1977
This meeting, to be organized jointly by the Swiss
Cactus Society and IOS Swiss Section, will be held in
the Verkchrshaus (Transport Museum), adjacent to the
Lake of Luzern, and will be open to all.
There will be illustrated lectures (in German, with
English summaries) on the afternoon and evening of
Saturday, 28 May, and on the morning of Sunday,
29 May. The speakers will be J. D. Supthut, Director of
the City Succulent Collection, Zurich (The role of the
city collection in conservation); Felix Kraehenbuchl,
Michael Freisagcr and David Hunt (on various aspects
of Mammitlaria); Professor Werner Rauh (Arc bromcliads succulent or n o t ; ) ; Ernst Zecher (Is Soehrensia a
good genus?; illustrated by new slides from Bolivia and
Argentina); Dr. W . Hoffman (cacti and gcophytes in
N. Argentina) and Walter Rausch (the genus Rebutia).
There will be a bookstall, with books by several of the
speakers on sale and an exhibition of Tillaudsias. The
City collection at Zurich will be open as usual to
visitors.
The registration fee is 15 Swiss Francs (about ^ 3 . 6 0 ;
10 francs if paid before 1 April) and includes free access
to the museum (a great attraction for railway enthusiasts!). Further details from : Frau Ida Frohlich, Hiincnbergstrasse 44, 6006 L U Z E R N , Switzerland. Mrs.
Frohlich will arrange hotel accommodation on request.

R. F. S. & B. R. DALE, F.R.H.S.
14 B U T T O N D E N E C R E S C E N T
OLD NAZEING R O A D
BROXBOURNE
HERTS. EN10 6RH.
P h o n e : H o d d e s d o n 63234

VARIED STOCK OF C A C T I A N D
SUCCULENTS A L W A Y S A V A I L A B L E
We regret—no lists
VISITORS WELCOME BUT
PLEASE PHONE FOR APPOINTMENT
Surplus plants, seedlings and
collections purchased

Society Sales
Booklets
Badges

..
..

WHELDON & WESLEY

T5p (postage top)
45p (postage iop);
io for ^4-75 P o s t frcc
Ties (navy blue)
..
..
jQ1-00 (postage iop)
Car Stickers
..
..
17p (postage 8p);
10 for ^1.65 post free
Ballpoint pens (blue or black)
5p each, 10 for 45p
(postage T5p)
Key Fobs (various colours) . .
iop each, 10 for o^p
(postage iop)
Order from the Publicity Officer: Mrs. B. Maddams,
26 Glcnfield Road, Banstead, Surrey, SM7 2DG.
..

..
..

LTD.
Buy a n d Sell

BOOKS
on all branches of

NATURAL HISTORY
especially

Small ads.

Botany & Horticulture
in all languages

EPIPHYLLUMS (Orchid Cacti), 4 for £ 3 , strong
plants, rare varieties. Terrific selection of rare succulent
plants, also SPECIAL OFFERS. S.A.E. for lists.
Y. M. W A R R I C K , 122 Barnhorn Road, Little C o m mon, Bcxhill-on-Sca, East Sussex.

L Y T T O N LODGE,
CODICOTE, Nr. H I T C H I N ,
HERTS.

FOR SALE. C.S.S.G.B. journals, vols. 32-37 (24 parts)
and N.C.S.S. journals, vols. 25-28 (16 parts). Apply to
Stuart Matheson, 124 Pinehurst Road, West Moors,
Wimbornc, Dorset.

Telephone: Stevenage (0438) 820370
Telegrams: Wheldwesly, Codicote, Hitchin
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Oakleigh Nurseries
We are pleased to announce that in addition to our existing wholesale trade in rare plant
seeds we are now offering a selected range of these items in retail packs. All seed offered is
freshly collected in habitat except where stated.

L I S T No. 1
Cacti
ACANTHOLOBIVIA
ERIOCACTUS
incuiensis
leninghausii
tegeleriana
ERIOSYCE
tegeleriana var. plominceratistes
var. valleniana
arensis
AREQUIPA
GYMNOCALYCIUM
erectocylindrica
quehlianum var. aureisleucotricha
pinum
ASTROPHYTUM
ISLAYA
capricornevar. minor
bicolor
CEREUS
islayensis
Mixed Species
longicarpa
ECHINOCACTUS
maritima
grusonii
ECHINOCEREUS
LOBIVIA
floresii
famatimensis var. densipectinatus (Sierra De La
spina
Paila)
larae
EPIPHYLLUM
lateritia
Mixed hybrids from hand
titicacensis
pollinated parents
scopulina
ALOE

comosa
ramosissima
ARGYRODERMA
aureum
braunsii
framesii
luckhoffli
orientale

ovale
patens
roseum
schlechteri
CEPHALOPHYLLUM
pulchrum
framesii
CHEIRIDOPSIS
cuprea
candidissima
carinata
aurea
pillansii
peculiaris (Very interesting Species)
ACANTHOSTACHYS
strobilacea
AECHMEA
blumenaui
chlorophylla

MAMMILLARIA
dioica (Santa Ana-Sonera)
elegans (Puebla)
leona (pottsii)
microcarpa
zahniana
Mixed Species
MAMILLOPSIS
senilis
MELOCACTUS
amazonicus
ecuatorialis
trujilloensis
NEOCHILENIA
napina
pilispina
taltalensis
NOTOCACTUS
mueller-moelleri
uebelmannianus (From
hand pollinated purple

Other Succulents
CONOPHYTUM
LITHOPS
calculus
aucampiae
minutum
bromfieldii var. glaudinae
pillansii
bromfleldii var. insularis
uvaeforme
divergens
CRASSULA
erniana
fulleri
columnaris (Interesting
helmutii
Dwarf Species)
herrei var. geyeri
CYPHOSTEMMA
karasmontana
cirrhosa var. glabra (Very
karasmontana var. lerirare Caudiciform plants)
cheana
DACTYLOPSIS
digitata
DRACOPHILUS
proximus
EUPHORBIA
clandestina
GLOTTIPHYLLUM
latum
nelii
parvifolium
HERREA
fusiformis

lesliei
lesliei var. mariae
lesliei var. venteri
marmorata'Diutina'
localis 'Terricolor'
olivacea
optica
schwantesii
salicola
verruculosa
villetii var. kennedyi
villetii var. deboeri

Bromeliads
coelestis variegata
GUZMANIA
comata (Blue-flowered)
lingulata var. minor x
magnifica
BILBERGIA
NIDULARIUM
decora
innocentii

flowered parents only)
uebelmannianus var. flaviflorus
OPUNTIA
Mixed Species
PARODIA
cardenasii
compressa
lecoriensis
miguellensis
PSEUDOLOBIVIA
boyuibensis
obrepanda var. fiebrigii
SUBMATUCANA
aureiflora
TEPHROCACTUS
rauhii
TRICHOCEREUS
bridgesii
turbiniformis
turbiniformis var. dabneri
turbiniformis var. marginata
turbiniformis var. subfenestrata
MALEPHORA
crocea
MITROPHYLLUM
mitratum
latibracteum
MONILARIA
moniliformis
pisiformis
pisiformis (Red-Powered
variety, very rare)
OOPHYTUM
nanum
oviforme
PLEIOSPILOS
latipetalus
RUSCHIA
dualis
PITCAIRNIA
andreana
VRIESEA
incurvata
heliconioides

All packets of seed are priced at 25p each. The quantity of seed of each species contained in a packet varies according to cost and rarity. The price includes carriage and packing inside the U.K. Overseas orders (sent by airmail) please
add 30p extra per order.
We also have a good selection of seedling plants of cacti, other succulents and rare house plants for sale at the
Nursery. We do not issue a separate list of these plants as our stock of the more desirable items changes very quickly.
A General Nursery Catalogue and Epiphyllum Hybrid List is available price 25p each, and is availabl9 from April onwards.
Callers welcome daily 9.30 a.m. to 1.00 p.m. and 2.00 p.m. to 5.00 p.m. (closed all day Monday). The Nursery is situated
approximately one mile east of the village of Ropley.

r\ AVJ

T T T f T T lNITTUQTT'UTTrQ

PETERSFIELD ROAD, MONKWOOD, ALRESFORD,

W / \ I Y J - / I Y I . V T n I^HJJVCJUIJVAILIO

HAMPSHIRE, ENGLAND. Te l. Ropley (096277) 3344

You will find a warm welcome
and a good selection of
cacti and succulent plants
at

Morwenna Gardens
The Lizard
Telephone:

-

Cornwall

THE LIZARD 468

CACTUS & SUCCULENT NURSERY

THE
CACTUS PLACE

Send a s t a m p for our free price list of plants
available by post. W e welcome your
enquiries.

(DAVID & BARBARA
BREWERTON)

V i s i t o r s are always welcome at our Nursery,
week-ends included, and Club parties can
be accommodated in our licensed restaurant and coffee bar.

33 BRIDGE AVENUE, UPMINSTER,
ESSEX, RM14 2LX

Our Guest House provides superb English/
C o n t i n e n t a l cuisine, space and c o m f o r t .

"The Cactus Place''' is almost
always open, but please phone
Upminster 29911

Proprietors:
Jean and Howard Turnpenny
On entering The Lizard village fork left for Church
Cove and T h e Lizard and Cadgwith Lifeboat
Station.

Collections Bought

—

No Lists Issued

B R A N C H V I S I T S BY A P P O I N T M E N T
Lunch/High T e a arranged on request

W. & H. Guirl

Weldale
Horticultural Tongs

Growers of

Cacti and Succulent
Plants
Glenholme' Nursery

Protect your hands
from injury
Road

Obtainable only

Weldale Cacti & Succulents

Nazeing, Essex
Telephone: Hoddesdon

"Ellingtons", Bromley Lane
Much Hadham, Herts. SG10 6HU

62291

Sorry — No Lists

•

from

VISITORS AND PARTIES WELCOME •

Price only £1.65
(postage & packing 40p)

a prior telephone call w o u l d
P l e a s e a l l o w 14 d a y s for d i s p a t c h
be appreciated
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Whitestone

Wonderland
welcomes you
Whitestone Gardens has everything for succulent fanatics and beginners.
A large stock of plants, books and sundries is constantly on view, and the
nursery is open to visitors every day (except Xmas and Boxing Day).
During 1975 much work went into the rehousing of the Whitestone
Collection, which now occupies about 1,500 sq. ft. All the plants are
arranged in phylogenetic order which not only enhances the display, but
makes it of special interest to serious students.
Anyone who hasn't been before can find us about 354 miles from Thirsk
on the A170 Scarborough road.

Whitestone Publications
1976 Price List 32 pages of plants, books and sundries, bigger than ever
and illustrated for the first time.
Free to existing clients (sent automatically). New UK customers please
send three 6Vip stamps, and overseas customers 2 International Postal
Reply Coupons.
Catalogue of Cacti, 30p + 9p postage
A n alphabetic listing of genera w i t h a selection of species. 50 pages, 32
illustrations.
Catalogue of Succulents, 50p + 9p postage
Complimentary to the last, dealing w i t h succulent genera other than cacti
and mesembs. 44 pages, 38 illustrations.
All three publications

sent lor £1.00 post free.

STILL WANTED!
Obsolete publications, especially American journals (we pay 30p per issue),
NCSS journals (we pay 10p per issue pre—1960, others 8p), and books for
our second-hand trade.

Whitestone Gardens Ltd
The Cactus Houses
Sutton-under-Whitestonecliffe
Thirsk
North Yorkshire Y07 2QA
Telephone: Sutton 467
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the R.H.S. Daffodil Show in March, for instance—but
they arc such experienced and skilful growers that they
still manage to carry off most of the prizes at our Shows.
W h o better to give guide-lines for good cultivation;
August issue: Spotlight o n Mesems
Or should it be Mesembs; Either way, late summer sees
the Mesetnbryatuhemaceae at their best and the August
issue seems the most appropriate to turn the spotlight on
this miraculously varied family. Our international team
of contributors will include Suzanne Dupont, whose
paper on mesem pollen aroused much interest at the IOS
Congress at Barcelona last year, Heidi Hartmann (on
Cephalophyllwn), Brian Fearn (on the 'windows' in
Lithops) and Betty Maddams ('Among our Mesems').
Students at Middlesex Polytechnic (Art & Design) are
competing to design the cover.

Three m e n and a Trip
Dr. Jan Bruhn, the author of our first feature, and his
wife, were on the point of leaving for a field trip to
pcyote country with Hernando Sanchez-Mejorada when
your Editor arrived in Mexico in August 1971. I had a
variety of objectives in connection with my research on
the Tradcscantia family, but no prc-set schedule, so when
Hernando invited me to go along too I was delighted
to accept. He then subjected me to a small trial by
ordeal before we left—having scarcely driven in Mexico
before, I had to collect an enormous and totally unfamiliar station-wagon and drive it across Mexico City
in the evening rush-hour . . . a 'trip' by gasoline as
nightmarish as any by mescaline!
So that's h o w I came to meet Jan and spend some
marvellous but thirsty days in the hot Jaumave Valley
searching the country for alkaloid-bearing cacti and the
villages for ice-cold drinks. Besides Jan's cacti, we found
many interesting Traaescantieae, and, of course, some
Mammillarias too!

Finance and P o l i c y C o m m i t t e e
Like many societies and organisations, our Society is in
hard financial times, its reserves eroded away in the past
few years by inflation. Subscription increases are inevitable but lose us the members we want to serve. So
the Society's Council has set up a Finance & Policy
Committee to streamline administration and advise on
the future direction of our activities. Regular members
of the Committee, announced at the A.G.M. in March,
will be Messrs. W . F. Maddams, R. H. I. Read, D . R.
Hunt and Dr. G. C. W . Randall, and others will be coopted for particular meetings. The committee will be
pleased to receive and discuss any constructive ideas (to
be sent to the Chairman, please), and decisions taken by
Council following the committee's recommendations
will be reported in the Journal.
Following the Annual General Meeting, there are two
changes in the Society's officials: The Treasurer's responsibilities have been taken on by the Society's big
spender, the Editor (what a punishment!), though not
without a promise of assistance from the joint honorary
editorial secretaries, Mrs. 'Dave' Campbell and Miss
Jackie Panter. The second change is another amalgamation, Mrs. Margaret Dcnnard adding the responsibilities
of Membership Secretary to those of Journal Distributor.

People in Glasshouses
O n pages 41-44 we have a short miscellany on glasshouse topics, beginning with advice from Bill and
Betty Maddams for those about to get themselves
glazed. Besides all their work for our Society, Bill and
Betty are at the hub of the Mammillaria Society and involved in a host of other hobbies—winning prizes at
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IOS B R I T I S H S E C T I O N O P E N M E E T I N G
N e w Bath H o t e l , Matlock Bath, Derbyshire,
Sunday, 18 September 1977, 10.30 a.m.-5 p . m .

D o n ' t miss the Society's S u m m e r S h o w —

PLANT GEOGRAPHY AND THE
T A X O N O M Y OF S U C C U L E N T P L A N T S
After last year's successful meeting at Kew, the British
Section of the International Organisation for Succulent
Plant Study is to hold another symposium open to all
who are interested in the problems of classifying succulents. The meeting on iX September will consider the
bearing of geographical distribution on variation and
its implications for classification. Speakers will include
Dr. Peter Brandham, John Donald, Brian Fearn, David
Hunt and Gordon Rowley.
Admission will be bv ticket only, price ^ t . 5 0 (to
include morning coffee and afternoon tea), from Miss
Julie Gratton, Abbey Brook Cactus Nursery, Old
Hackney Lane, Matlock, Derbyshire. (Please apply now,
though tickets and programme details will not be sent
out until August or early September.)
Those wishing to book meals or accommodation
should apply direct to the hotel, which is a Trust House.

International Succulent Institute, Inc.
The 1077 IS1 Plant List is obtainable from the British
Representative, N . E. Wilbraham, 7 Marlborough
Drive, Tytherington, Macclesfield, Cheshire, SK10
2JX. 10 cacti and 42 other succulents are offered, mostly
priced at the equivalent of about ,£2 ^ 3 c a c n (minimum
order about £~f), but they are, as usual, choice and welldocumented items:
Cacti
Arrojadoa aurispina (990); Cephaloccreus pentaedrophorus
(991); Copiapoa tcnuissima (992); Coryphantha vivipara var.
radiosa (993); Ferocactus rccurvus var. greenwoodii (994);
Mammillaria tegelbergiana (995); M. thornberi (996);
Notocactus ucbclmaimianus (997); Stephanocereus leucostele
(998); Weingartia riograndensis (999).
Other Succulents
Adenia globosa (1000); Aeonium rubrolineatutn (1001);
Agave aurca (1002); A. inacquidens (1003); A. niicracantha
(1004); Aloe nogalensis (1005); Anacatnpseros papyracea
(1007); A. ustulata (1008); Caralluma lutca (1009): Ceropegia
devecchii (1010); Cissus hainadcrohcnsis (1011); Cotyledon
rubrovenosa (1012); Dudleya grccnii (1013); Echeveria
minima (1014); Echidnopsis framesii (1015); Euphorbia
aeruginosa (ioirt); E. complexa (1017); E. 'Green Elf'(ioi8);
E. isacantha (1019); E. juglans (1020); E. ndurunicnsis (1021);
E. nyassae (1022); E. platyelada (1023); E. saxorum (1024); E.
tnberosa (1025); Glottiphyllum longum (1026); Haemanthus
nelsonii (1027); Haworthia aristata (1029); H. nigra (1029);
Huernia liallii (1030); H. inacrocarpa var. arabica (1031);
H. rccondita (1032); Kalanchoe marnicrana (1033); Momordica rostrata (1034); Monadenium guenthcri (103s); Sarcostemma socotranuin (i03rt); Sedum adenotrichum (1037);
Senecio implcxus (1038); Sesamothamnus lugardii (1039);
Stapelianthus kedraudenae (1040); Veltheimia glauca (1041).

J. A.Janse
Mr. J. A. Jansc, the well-known Dutch specialist, died
on 15 March, aged 65. He was fluent in several languages
and a very popular choice as Chairman of last year's
IOS Congress in Spain. In recent years he had been compiling an exhaustive biographical dictionary of persons
commemorated in the names of succulent plants, and
had nearly completed this work at the time of his death.
W e send our sincere sympathy to his widow and
family.

Echeverias in Jackie Panter's collection. She begins the first
oj a series of retrospective seasonal notes on page 45.
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Three men and a drug: Peyote research in the 1890's
by Jan G. Bruhn
Department of Pharmacognosy, University of Uppsala, Sweden

The student of medicinal plants frequently finds it
difficult to verify the often fantastic properties ascribed
to a plant or a crude drug in folklore and native medicine. A brilliant exception, however, can be found in
the Mexican hallucinogenic drugs 'peyotl', 'teonanacatl'
and 'ololiuhqui'. In the case of these drugs, it is indeed
possible to say that truth is stranger than fiction.
The first of these drugs to be chemically and pharmacologically investigated was 'peyotl' or 'peyote'. The
drug 'peyote' (also called 'mescal buttons') consists of
the dried tops of a cactus, Lophophora williamsii (syn.
Anhalonium lewinii, A. williamsii), which grows in
northern Mexico and in Texas. Though the Mexican
Indians' ritual use of 'peyote' had been observed by the
Spanish conquerors, their reports did not attract great
attention and the drug remained obscure until the 19th
century. The first botanical studies appeared in the
1840's, but the modern scientific interest in 'peyote' did
not develop until forty years later, and can be traced
directly to one person, Dr. John Raleigh Briggs, of
Dallas, Texas.
John Raleigh Briggs (1851-1907)
Dr. Briggs graduated in St. Louis in 1880 and established himself in Dallas in 1882 as a specialist in diseases
of the eye, ear, nose and throat. He was the editor for
several years of various medical journals and a member
of the city council of Dallas. As an editor, he wrote what
he thought and had 'a gun on his desk and a lawyer on
his staff to support his views'.
On 20 June 1886, this intrepid physician swallowed a
piece of a 'curious fruit'. In the first article on 'peyote',
which appeared a year later, he reported as follows:
'Learning first from my brother, who has spent
several years among the different tribes of wild Indians,
and subsequently from Mexicans, that both Indians and
Mexicans cat this fruit for purposes of intoxication, I
became interested in its physiological effects. The
Indians use it that they may forget their troubles and see
"beautiful visions"; such as "buffalo and wild horses come
up out of the earth". . . . At 10 a.m., June 20th, 1886,1 ate
one-third of one of these "buttons", or prickly plants,
and, with pencil and paper and watch before me,
awaited results.'
After 45 minutes Briggs's head began to ache and he
This article is based on 'Early Peyote Research: An Interdisciplinary Study' by Jan G. liruhn and Bo Holnistcdt (in
Economic Botany 28: 353-390. 1974).

felt dizzy. He noted that his pulse had reached 120.
Soon after it rose to 160: 'It seemed to me my heart
was simply running away with itself, and it was with
considerable difficulty I could breathe air enough to
keep me alive . . . Automatically I rushed to my able
friend, Dr. E. J. Beall . . . He prescribed aro. spts.
ammonia and whisky, in large doses, every few minutes.'
Half-an-hour later Dr. Briggs felt better, and in
eight hours he felt normal again. In conclusion he
wrote: 'I think it well worth the trouble to investigate
the matter. One man's experience is worth but little,
and it is to be hoped some enterprising experimenter
will carry out the research. As to myself, I must admit I
feel somewhat abstemious on the subject.'
Briggs's short article was the opening of an intensive
era of peyote research. The Parke-Davis drug company
in Detroit immediately made contact with Briggs to
obtain more information. In a letter to Parke-Davis of
24 May 1887, Briggs wrote: 'There is so far as I can
ascertain absolutely no literature in English on this plant
. . . I should not think you would want large quantities
of it—"by the bale". I am certain 2 buttons would kill a
white man'.
Briggs also obtained a supply of the drug for ParkeDavis and samples were distributed to botanists, chem-

John Raleigh Briggs (1851-1907).
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shop—I had not expected such a magnitude and such a
skilled exactitude of workmanship'. From Detroit
Lewin brought with him a 'peyote' sample, which he
promised to investigate.
After his return to Germany he extracted the drug in
various ways and obtained a basic, syrupy substance
which he called anhaloninc. He studied this 'substance',
which was in fact a crude mixture of alkaloids, in
animal experiments and found to his surprise that it was
intensely poisonous.
The exact botanical identity of the drug was still unknown, so Lewin turned over some of his material to
the botanist Hcnnings, at the Royal Botanical Museum
in Berlin. On 3 December, Hcnnings wrote to Lewin:
'Hochgeehrter Herr Doctor!
'I cannot wait to let you know that I have yesterday
examined your cactus carefully and that I came upon
very gratifying results . . . without any doubt, we have
to do with a new species which I will take the liberty to
name for you, as you are actually the discoverer of the
plant, as well as of its toxic nature.'
On 10 February 1888, Hcnnings presented his paper
'Eine giftige Kaktce, Anhalonium Lewinii n.sp.' to the
Botanical Society of Berlin. This was the first published
Peyote. Dried specimen (also called 'mescal button') sent by
Briggs to Parke-Davis in 1887. Scale in centimetres.
ists, and pharmacologists. In a report from the analytical
department of Parke-Davis, dated 5 July, we learn that
the drug 'contains a large amount of alkaloid or rather
alkaloids'. On 19 July a botanical report referred the
drug to the cactus family and the genus Anhalonium.
All this work was carried out behind locked doors. The
188o's were a time of tough competition between several
young American drug companies.
Louis Lewin (1850-1929)
One of the scientists who had been contacted by ParkeDavis to evaluate the pharmacology and therapeutic
value of the new drug, was the German toxicologist
Louis Lewin. Lewin had received his M.D. in Berlin,
where he also became 'Privatdozent' in 1881 and established his own laboratory and lecture hall. He published
more than 200 scientific publications, among them a
toxicology textbook, on the side effects of drugs, on
arrow poisons, etc.
In 1887, Lewin visited the USA. From his handwritten diary* (a manuscript of 300 pages) it is evident
that he was especially interested in visiting San Francisco's China Town, to sec the smoking of opium, and
Detroit, where he arrived on 16 September: 'My first
errand was, of course, a visit to Parke-Davis . . . Mr.
Wctzcll showed us round the factory and the printing*The cited materials referring to Lewin have been kindly
placed at the author's disposal by Professor Bo Holmstedt,
Stockholm.

Louis Lewin ('1850-1929J. Picture taken about the time of
his trip to the United States.
28

Arthur Heffter (1860-1925)
Hcffter first studied chemistry and received his Ph.D.
in Greifswald in 1883. After a few years as chemist he
switched to study medicine in Leipzig and received his
M.D. there in 1890. In 1908 he became professor of
pharmacology at the University of Berlin. He is known
for his studies of arsenic and strophanthine, but most of
all 'peyote'.
Heffter crystallized two alkaloids from his plant
material. He characterized them in animal experiments
and also tested on himself whether the new compounds
could explain the effects of the crude drug. In this way
he found that one of the isolated alkaloids, pellotine,
was an active sedative and hypnotic.
In the meantime Lewin had studied other problems,
but when Heffter's first paper was published in 1894, he
rushed to vindicate his position in this field. In two
papers Lewin discussed his own and Heffter's results, as
well as botanical aspects of 'peyote'. This brought him
into conflict with the renowned cactus botanist Karl
Schumann and Heffter's work was thereby overlooked.
In a letter to the editor, published on 6 April 1895,
in the Pharmaceutische Zeitung, Heffter recognized
Lewin's priority, but also showed that he, Heffter, had
been first to isolate a pure alkaloid from 'peyote . Lewin
sent an angry reply to the editor and this animated exchange of letters developed into a life-long grudge
between the two men. Lewin never worked with

Anhalonium lewinii and A. williamsii. From Hennings's
paper 'Eine giftige Kahtcc, Anhalonium lewinii n.sp.' in
Gartenfiora 37: 4io('i888j.
identification of 'peyotc'. Unfortunately, Hennings's
description, based on very limited and dried material,
brought about an unparalleled nomenclatural confusion,
which will not be further discussed here.
Shortly afterwards, Lewin published the first account
of his chemical and pharmacological studies. He said in
his summary: 'It has been proven for the first time that a
cactus can possess an extraordinarily high toxicity.
In the meantime, Parke-Davis had found a reliable
source of the drug in Laredo, Texas. One year had then
passed since Briggs's report, and one additional year
later Parke-Davis marketed the tincture of Anhalonium
lewinii. The company's catalogue of 25 February 1889,
states that the product has 'marked physiological action
similar to strychnine'. For the next few years the drug
was experimented with as a cardiac stimulant and tonic.
Interest in 'peyote' n o w spread among botanists,
chemists, and pharmacologists. It was not easy, however,
to obtain the crude drug, and it was therefore of great
importance when 42 kg of'peyote' was dispatched from
Mexico in 1891. This was received by Arthur Heffter,
assistant in pharmacology at the University of Leipzig.

Arthur Heffter (1860-1925),
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Nausea and dizziness arc at times very distressing . . .
In the evening well-being and appetite are undisturbed
and there is no sign of sleeplessness'.
He concluded: 'The results described above show
that mescaline is exclusively responsible for the major
symptoms of peyote poisoning'. Ten years had then
passed since the publication of Briggs' report.

peyote again.
The drug had n o w been studied in human experiments in the USA and found to produce hallucinations.
Attempts were also made to isolate the alkaloids, but
Hcffter's lead was too great. In 1896 he described four
new, pure alkaloids, anhalonine, anhalonidinc, lophophorinc, and mescaline.
The following year he performed a series of selfexperiments to find the active constituent of 'peyote'.
On 5 June he tried the crude drug to learn about its
effects, and confirmed the reported symptoms: colour
visions, pupillary dilatation, loss of appreciation of time,
nausea, and headache. He then extracted the alkaloids
from the drug and ingested the extraction residue, a
brown resin. This experiment was performed on 21
July and clearly established that the resin was ineffective.
T w o days later it was time to investigate the activity
of the total alkaloids. These produced the same effects as
the whole drug. Heffter concluded: 'The peculiar
actions of peyote on the visual apparatus must, therefore, be produced by one of its alkaloids'. All of the four
new alkaloids were n o w tested by the thorough
Heffter. Anhalonine and anhalonidinc made him sleepy,
lophophorine caused his face to flush and gave him an
occipital headache.
O n 23 November 1897, he took 150 m g of mescaline
hydrochloride. In his laboratory notes we read
'2.00 p.m. Violet and green spots appear on the paper
during reading. W h e n the eyes are kept shut the following visual images occur . . . carpet patterns, ribbed
vaulting, etc. . . . Later on landscapes, halls, architectural scenes (e.g. pillars decorated with flowers) also
appear. The images can be observed until about 5.30 p.m.
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What is a Species?
by R. B. Ivimey-Cook
Department of Botany, University of Exeter
gories into which these could be fitted. The categories
were defined largely on the basis of morphology, but
the higher categories reflected some sort of affinity between the species. The justification for a static system of
this type was the immutability of species.
It was early studies of the 'affinities' already referred
to which prepared the way for the theory of evolution
and, after the publication of the Origin of Species, the
best classifications were those in which affinities could
be interpreted as representing phylogeny, i.e. relationship by descent. However, the theory of evolution requires a dynamic interpretation of taxonomic categories, even though this had necessarily to be explained
in the then current taxonomic language. The problems

Historical background
As long ago as 1832, John Lindlcy wrote 'A species is an
assemblage of individuals agreeing with each other in all
essential characters of vegetation and fructification,
capable of reproduction by seed without change,
breeding freely together and producing perfect seed
from which progeny can be reared.' This is a remarkable
definition when one realises that it emerged from an era
in which the Doctrine of Special Creation was still
widely held, and, specifically, before the publication
of Darwin's and Wallace's theories on evolution.
The conventional taxonomy of the nineteenth century
was the description and naming of all species of plants,
and the construction of a hierarchical system of cate30

can thus define a breeding population, as one within which
interbreeding is feasible because of the proximity of its
individuals in both space and time. If the population
reproduces sexually, and gametes from different individuals will fuse to form the new generation, gene
segregation and recombination will bring about a
continual change in the genotype and this is usually
reflected by changes in the phenotype. There are thus,
in this situation, two components to phenotypic variation, and the part played by each can only be distinguished by suitable experiments. It also follows that the
nature of the breeding system is important in taxonomy,
and the classical approach, which involves the description of'fixed' species is thus of limited value in the
description of populations which are, by definition,
variable.
Non-sexual types of breeding system include vegetative reproduction, where the original genotype is
perpetuated unchanged—giving rise to clones, and
agamospermy, which is the production of seed without
fertilisation (parthenocarpy is the production of fruit
without fertilisation). In the latter case, progeny are
genetically identical to the female parent. Many of the
biotypes so formed have the features of the classical
species, though they often differ only in minute characters and their populations have extremely local distributions. Very occasionally, sexual progeny can be
formed, or as a result of a mutation, additional new
biotypes can be formed, so that over a period of time,
the number of definable 'species' can get very large
indeed. Self-pollinated plants also show a rather similar
tendency for the formation of distinct local populations.

so presented did not become immediately apparent,
for much work was put into the construction of
'natural' systems of classification, which were able to
incorporate the many new discoveries then being made
in various fields of botany. Indeed, well into the present
century, taxonomic methods established by Linnaeus in
the middle of the eighteenth century were being employed in much of the plant kingdom. The original
aims of classical taxonomy were still apparently valid
and were being achieved.
This classical taxonomy required, among other
things, that it should always be possible to distinguish
species. In many groups of plants, suitable distinct units
could be recognised, but there remained a residue of
groups within which the delimitation of 'species' appeared almost impossible; either the number of such
species mounted alarmingly, or else the pattern of
variation did not present suitable discontinuities. It was
a convenient explanation for at least some of these
critical groups that they were those in which speciation
was currently proceeding rapidly, with the implication
that the situation would revert to the expected pattern
in due course.
P h e n o t y p e and Genotype
The fundamental unit of classification is the individual,
and the total sum of its attributes constitutes its phenotype. In contrast, the genetic make-up of the individual,
which is determined at the moment of fertilisation, is
termed the genotype. The young individual matures
under the influence of the environment and, under
different conditions, a given genotype may produce a
range of phenotypes. Plant growth is termed indeterminate—a very considerable range of variation in
the phenotype is possible while the organism remains
viable, a contrast to the situation which is found in most
animals. Classifications should properly relate to
genotypes, but in practice, it is the phenotype which has
to be investigated and classified. Thus many of the
characters of an individual do not reflect the genetic
make-up directly, but are the result of its interaction
with the environment. It is clearly necessary for the
construction of a useful classification to use those
characters which arc minimally affected by the environment.

Ecotypes
If the individuals of a species are capable of growing in
a variety of habitats, there are often morphological
differences between the resulting populations. Such
forms are often termed ecotypes; if their habitats are
discrete, the recognisable forms arc frequently fitted into
some type of infraspecific classification, using the
categories of subspecies or variety, but if the habitat
gradient is continuous, or its discontinuities not recognisable, the categories may have to be arbitrarily defined.
Some of the variation found in ecotypes may become
genetically fixed, though individuals tend to revert if
grown in a different habitat. If the range of a species is
large and imperfectly known, the phenotypic variation
between populations may be considerable; such populations arc frequently treated as species, even though a full
investigation in the field may result in intermediates
between the supposedly discrete populations being
found such that it becomes appropriate to regard the
whole as a single species.

The effect of the environment on the genotype can
be studied by suitable transplant experiments and where
these have been carried out, they show that vegetative
parts are most affected and reproductive parts least;
they also show that different genotypes become modified at different rates and some are much more plastic
than others. Generally, the variation is reversible.
Population studies
It is often not very instructive to consider single individuals but more helpful to look at the populations of
these individuals as they occur in nature. Such populations can be delimited in any appropriate way. One

Mutation
Genetic variation between populations may involve
mutation. This is a permanent change in the c h r o m o somes or scenes carried on these chromosomes, and in
31

natural populations there arc frequently numerous small
mutations which cumulate over a period of time to
give what may become a relatively large effect. Individuals so produced arc likely to be comparatively
successful, probably more successful than the effect of a
sudden large mutation, though it should be emphasised
that mutations are also likely to produce deleterious
effects as well. Natural selection is the principal force
operating to perpetuate improvements in the genotype
and to eliminate failures.

investigation to be of hybrid origin. Others no doubt
exist, but the number which has been found is comparatively small, so it is reasonable to assume that of
present-day species which arc detectable as being of
hybrid origin is also rather small. In some cases, hybridisation may be suspected, but cannot be tested because
the putative parents are no longer able to interbreed.
The hybrid offspring of two different species may be
able to back-cross with cither or both of their parents
(a process known as introgression) to produce a series of
populations which link the two original species which
may have been at one time, quite distinct.
It is also worth mentioning that interspecific hybrids
only exist if, or for so long as, their parents are placed in
different species. This can easily become a circular
argument and underlines one of the problems in trying
to define the species! One should also be careful to
distinguish between speciation as a consequence of
hybridisation, and the occurrence of hybrid swarms
where two species meet. The latter is quite a common
occurrence, but such swarms are generally restricted
to the vicinity of their parents.
A proper investigation of hybrids and hybridisation
may need to extend over many years and involve a
great deal of careful study. Many people talk of hybrids
when they mean 'intermediates', and in our present
state of knowledge of the potential range of variation
of populations and species, it is unscientific to imply
hybridisation without having carried out suitable
investigations to ascertain the facts of the situation.

T h e Origin o f Species
Species may originate in various ways:
a. Gradual speciation, in which a directional selection
pressure is accompanied by, or leads to, geographical
(or ecological) isolation. The effect is the separation of a
new population, or genotype, from its parent because it
responds differently to environmental pressures. Initially
the two populations may be rather similar morphologically, and in conventional taxonomic terms, may be
represented as varieties or subspecies. In isolation from
each other, further changes in either or both populations
may result in the two being unable to interbreed should
they again come into contact. They should n o w be regarded as species. The time scale for this process is often
long and it is difficult to observe in operation. It is
impossible to estimate how many populations of similar
individuals are at some stage in the process at the present
time.
b. Abrupt speciatioti generally involves some change in
the basic number of chromosomes in the nucleus of the
progeny. This is usually a multiplication of the number,
or polyploidy. In autopolyploidy, a multiplication of the
somatic chromosome number is induced within an
individual plant by some natural or artificial disturbance
of nuclear division, so that, for instance, normally diploid parts of a plant may become tctraploid. If such bits
later give rise to gametes, then the polyploid may be
perpetuated.
In allopolyploidy, there is doubling of the chromosome number in a hybrid which would otherwise be
sterile. Hybrids arc often sterile if there is insufficient
similarity between the gametic chromosomes for
proper pairing during the reduction division which
proceeds gamete formation, and gametes will not be
formed. In the allopolyploid, there is double the number
of chromosomes, and hence pairing can occur and
gametes are formed. Such plants are rcproductivcly
isolated from their parents, because the progency of
such back-crosses will be sterile, unless the same process
occurs. The phenotypes of allopolyploids may or may
not be recognisably distinct, but where they arc, they are
frequently only treated as varieties.
c. Hybrids. The role of natural hybrids in speciation has
been much disputed, and much must depend on the
time-scale which is envisaged. A number of cases arc
known where populations which have been, or could
be, regarded as species have been shown on detailed

Conclusion
What, then, is a species? Lindlcy's original definition is
still largely valid, but it implies knowledge of the breeding system which, in plants, is often difficult to obtain.
In the various aspects of botany, different definitions
are required to cope with the different aspects of variation which arc being studied. Taxonomy is still expected to provide a classification of organisms and for
this purpose, has to recognise species by differences in
their morphology (the morphospecies). In other fields, the
cytospecies, differing in chromosome number, chenwspecies, differing in some aspect of biochemistry,
ccospecies which have already been mentioned, as well
as the interbreeding or biological species, are all definable entities. Taxonomy has not yet managed to
erect a definition which will cater adequately for all
these different types of species. In this, it is handicapped
by the present system of nomenclature, in which the
name of a plant also defines its classification at both
species and genus level. If one could separate nomenclature from classification, then the job of the taxonomist might well be made much easier. Unfortunately,
since the present nomenclature system implies the
classification of a plant at least in part, it means that the
name carries with it a great deal of information about
the plant. This advantage might well be lost if a different system were brought into use.
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An Integrative Approach to the Genus Gymnocalycium
by Geoff Swales
School of Pharmacy and Biology, Sunderland Polytechnic
Preliminaries
Initially m y interest in this genus centred on the seeds as
a possible means of classifying the plants at least to the
subgeneric level. I studied the work of Schiitz (1962,
1968) and having accumulated a number of seed samples
of my own, it became obvious that things were not as
simple and straightforward as they had at first seemed.
Certain of the groups appeared to be too large and
heterogeneous and obviously needed dividing up further. I was engaged upon this exercise when Buxbaum
(1968) published his own work on the genus. At first
reading it appeared that he had anticipated most of the
changes that I had envisaged, but closer inspection and
comparison with my own collection of seed samples
showed a number of apparent discrepancies and so I
decided to continue. However, at about that time, it
became increasingly obvious that there was some degree
of uncertainty regarding the definition of a number of
the species under consideration, and so the seed study
was temporarily shelved in favour of more basic
groundwork.

only a small proportion of the plants was from such
sources. However, once again, grouping was possible
on the basis of overall similarity in appearance between
plants, and although some of the specimens were probably hybrids and others known to be so, this proved to
be no obstacle to a meaningful arrangement as similarities were emphasised instead of differences. By this
stage in the proceedings, it should be noted, I had
virtually abandoned plant names, many being hopelessly inaccurate. They were replaced by the accession
numbers.
T w o groups chosen for further study
Further work was stimulated by the fairly close correlations between the groups derived from the original
descriptions, those from the reference collection and
those from previous seed studies. In order to limit the
scope of the work in the first instance, attention was
focused on 31 species which, according to the literature,
had some claim to be included in the first two seedgroups of the original five set up by Fric & Kreuzinger
in 1935.
Although I have been unable to consult the original
text, it would appear from other authors that the groups
were named as follows: Macroscmineac, Ovatisemineac,
Trichomosemineae, Muscosanineae, and Microsemineae.
Schiitz (1962) retained these names in his first publication
dealing with the subdivision of the genus Gymnocalycium. In his later revision (1968) however, he redefined each group, renaming the first group of Fric &
Kreuzinger and giving each the status of a subgenus.
Buxbaum (1968) also produced his own system of seed
classification within the genus and defined eleven seed
types, of which four were subdivided again, making 15
groups in all.
It is the two groups Macrosemineac and Ovatisemineae sensu Fric & Kreuzinger ( = Types I & II of
Buxbaum) that have been the particular subject of my
studies to date, the choice being influenced by the statement of Buxbaum (1964) that within the Macrosemineac
were to be found two of the most primitive G y m n o calyciums, the yellow-flowered G. guerkeanum and G.
netrelianum, both with large black seeds. The Ovatisemineac group was added on the basis of its also having
fairly large black seeds and containing the only other
Gymnocalycium to have yellow flowers, G. andrcae.

Back to the literature
I embarked upon a study of the literature, in particular,
the original descriptions. As a result of this study I was
able to appreciate fully why certain species were somewhat confused in the minds of present day workers.
Evolution also occurs in print, it would seem, and
'evolutionary trends' could be traced from text to text
just as a geologist pursues the various forms of his particular organism from the rocks of one particular epoch
to another! It is tempting to synthesise a bibliographical
hybrid from the various descriptions but this more often
than not leads to further confusion. As far as possible,
only the original descriptions were worked from, on the
basis that the original author presumably (a) would
have no preconception of what the plant looked like
and (b) he would describe accurately the plant he had in
front of him. As the translations of the literature accumulated, it was possible to place individual species into
groups of possible affinity on the basis of mainly vegetative features. Rarely if ever were seeds mentioned in
early descriptions so that seed types played no part in
this grouping process.
Building a reference collection
Parallel to bibliographical work, I began to build up a
reference collection of live plants. Ideally, all the
material should have been habitat-collected but in fact

L o o k i n g for additional criteria
The next stage of the investigation was to see if any
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confirmatory evidence could be found for the pattern
which had begun to emerge from the study of the
literature, the reference collection and, at least in broad
outline, of the seeds.

Unisexual Plants
The occurrence of unisexual plants has in the past been
quoted as a feature confined to the yellow-flowered
Uruguayan species. Such plants do in fact occur commonly in this group but not exclusively so. This surely
is as would be expected, the possession of unisexual
flowers generally being regarded as an advanced character, not a primitive one. Several plants of G. bruchii in
the reference collection produce either only male or
only female flowers (the organs of the opposite sex
being present but non-functional) while unisexual
flowers occur rather sporadically in other seed-groups
of the genus, so that this is not a very helpful feature in
the context of the two groups under study, nor it would
seem, in the genus as a whole.

Geographical Distribution
Geographical distribution did indeed show a similar
pattern to that based on the other criteria. The largeseeded Macrosemineae were virtually confined to
Uruguay, S. Brazil and possibly Paraguay while the
Ovatisemineae fivoured an Argentinian distribution.
Although accurate habitat locations are sadly lacking in
many species, what information is available would seem
to indicate that within the two groups, the subdivisions
based on seeds make sense in terms of their distribution.

Flower Colours
Flower colours are often of very limited use taxonomically but in the present instance, certainly could be
significant. Starting once again with the yellowflowered Uruguayan species, as one moves northwestwards, the flower colour becomes pale cream with
a trace of pink in the throat (G. schroederianmn), then
white flowers with pronounced wine-red throats arc
encountered. Southwards and north-eastwards, the
flowers are almost pure white (G. gibbosum and G.
denudatum). There are exceptions, e.g. G. baldianum in
the extreme north-west, red; G. bruchii in the north,
pink; and even an occasional pink-flowered form of
G. uruguayense occurs but the general north-westerly
trend involving white flowers with red throats seems to
hold good. It is tempting to suggest that this may be
correlated with the presence of a particular insect
pollinator in the north-western regions which is missing
in the eastern and more southerly areas, but unfortunately very little information is available on pollination in the genus Gymnocalydum and so this possibility
cannot be followed up at present.

Offsets
The method of production of offsets (if they occur at all),
also seems linked to the distribution pattern. In the
majority of cases, the offsets develop from areolcs at or
above the normal soil level. Amongst the yellowflowered Uruguayan Gymnocalyciums however, offsets form from old areolcs below the soil surface and
instead of emerging directly from the arcolc, they arise
at the end of short thin shoots (;) which link the new
plant to the parent. This link persists while areolcs
complete with spines develop, and a tap root is established. Later, the offsets come to the surface and turn
green but remain attached to the parent for some considerable time. It is suggested that this is another characteristic feature of this Uruguayan group, growing as
they appear to do, in relatively deep soil and under comparatively moist conditions. In the somewhat more
widely dispersed species, the restriction of offsets to
areolcs at or above ground level, while reducing the
efficiency of the vegetative spread, docs enable the
process to continue in plants living in a harsher environment, their roots in a shallow stony soil or confined to
rocky crevices.

Flower Morphology
The gross morphology of the flowers has not been studied to any great extent, partly due to the relative scarcity
of material but mainly to its occurrence at the very time
of year when other duties arc most pressing. Another
factor is the need to produce fruits and seeds for other
aspects of the study. However, from the few representative flowers sectioned to date, it appears that there
is some degree of variation in structure but whether
these variations coincide with any sort of geographical
distribution is not yet clear.
Spine Colour
Within the groups under consideration, the spine
colours also show a definite pattern of geographical
distribution. In G. leeanum the colour is yellowish with
a darker base and this pattern is seen also in G. netrelianum, G. inelanocarpnin and G. guerkeanum while G.
uruguayense has yellow or brownish spines but no men-

Gymnocalydum bruchii (photo; Peter Chapman)
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grooved spines, though the majority have spines whose
cross-section is circular.
Body Colour
Body colour is perhaps worthy of brief comment in so
far as in the yellow-flowered Uruguayan species such as
G. leeanum, it tends to be a bright yellowish green while
in all other areas as one travels south, west, and northwards from southern Uruguay the colour becomes deeper
and sometimes a bluish-green colour.
Epidermal Features
The nature of the epidermis itself, however, when
studied at a moderate magnification under the scanning
electron microscope may well prove to be even more
useful taxonomically than body colour. For example,
Schill, Barthlott, Ehler & Rauh (1973) having studied
the epidermal features of about 40 species of Cacti, were
certainly of this opinion.

Gymnocalycium schroederianum (photo: Peter Chapman)

Seeds
My own preliminary investigation of the seeds belonging to the plants in the Ovatiscmineae and Macroseniineac groups would seem to indicate that they are
clearly separable from those of the Muscoscmincae
and Trichomoscniincae, but they have proved to be
less easily separable from those of the black-seeded
Microscmineac and also from each other. The everpresent problem is lack of authentic seed from wild
plants. Material available at present is not sufficient to
justify any firm conclusions, and the indications of
possible links between sonic of the Microscmincac and
the Macroseniineac group, and between Macroseniineac
and Ovatiscmineae groups may well be due to hybrid
seeds which show features, to a greater or lesser extent,
intermediate between the parent types. Nevertheless, I
consider that the validity of sonic, at least, of the old
established seed groups is open to question.
Hitherto, most emphasis has been placed on size,
shape and colour of the seeds but as the present work
progresses, it becomes increasingly apparent that the
detailed structure of the testa is of critical importance.
The work of Lcucnbergcr (1974) has shown that a
wealth of detail can be obtained by using the scanning
electron microscope and it is hoped that this technique
will shortly supply further useful data with reference to
the seeds of the genus Gymnocalycium.
Even with the ordinary light microscope much information can be gleaned and on the basis of such observations, I would eliminate both G. jdeischerianum and G.
paraguayense from the Macroseniineac on the basis of
their atypical testa form. Similarly, G. buenekeri can be
excluded, although from many of its vegetative features,
it might well be included here. G. horstii itself remains
something of a problem, as from the illustration accompanying the original description by Buining (1970) the
seed, with a conspicuous aril, could well belong to the
Macroseniineac group. Since this paper was originally

tion is made in the description of the darker base being
present. In the original description of G. artigas, the
spine colour is unfortunately not mentioned. G.
schroederianum and G. hyptiacaiithtim have pale yellow
spines, brown at the base and tip, although the latter
feature is not very obvious to the unaided eye, and does
not appear to be constant in G. schroederianum, even
between arcoles on the same individual. The G.
haldiauum and Cordoban groups have a possible link
with G. schroederianum in G. leptanthum which has
similar spination to that of G. platense, a plant performing a similar linking function with the rest of the G.
giobosum group and G. schroederianum. G. andreae has
whitish spines with a brown base while the spines of
G. haldiauum show a very similar colour pattern. G.
uehelmannianum seems to be exceptional in that its
spines arc chalk white. The Cordoban groups contain
only G. hruchii and the closely related G. albispinum
which have any trace of the brown bases to the spines,
the greater part of their length being pure white. G.
calochlorum has pure white spines with an occasional
touch of pink but no brown bases. G. sutterianum, G.
capillaense and G. sigelianum all have darker or lighter
horn-coloured spines and no dark bases, so that this
feature has again been lost as the plants become further
removed from the basic G leeanum type. In G. denudation and G. horstii yellowish spines occur but with no
brown bases.
Scanning electron microscopy is ideal in the context
of spine studies and could well reveal differences in
detail of surface texture which could be of great use in
taxonomic work. Some general work of this nature has
already been undertaken by Schill, Barthlott & Ehler at
Heidelberg (1973). Even observations with a hand lens,
however, reveal gross morphological differences and
within the Macroseniineac and Ovatiscmineae some
plants, at least, appear to have somewhat flattened and
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presented, however, I have gathered seed from one of
my own plants of G. horstii and while I can confirm that
in shape it closely resembled the seed illustrated in the
original description of the plant, all of the seed from my
specimen lacked anyr trace of an aril, though this was
clearly featured in Buining's material. Consequently I
would also eliminate G. horstii from the group under
discussion, as in fact, Burning did.
T w o other plants, G. schroederianum and G. dceszianum are also of particular interest in that their seeds
arc difficult to place in cither the Macroscmincac or
Ovatiscmineae. Schiitz (1968) places the former in the
Macroscmincac and the latter in the Ovatiscmineae
while Buxbaum & Frank (1971) omit any mention of
G. schroederianum but place G. deeszianum in the
Ovatiscmineae. At the present state of our knowledge of
the testa microstructurc, it seems preferable to leave
them both on the borderline between the t w o groups.
It is surely significant that G. schroederianum is literally
on the geographical borderline between the distribution of the Ovatiscmineae (Argentina) and the Macroscmincac (Uruguay and S. Brazil). In the case of G.
deeszianum the situation is not quite so clear as habitat
details arc a little uncertain but it, too, seems to be on
the north-eastern boundary of the Ovatiscmineae distribution in Argentina and thus again relatively close to
the Macroscmincac distribution area further north and
east. In other words, it is a borderline case both geographically and morphologically.

Suggested groupings and possible inter-relationships within
the combined Ovatiscmineae and Macroscmincac.
could well be merged with G. schroederianum. G.
uebelmannianum and G. andreae arc difficult to accommodate and might be better left as separate entities for
the moment. Even so, twenty-five 'species' have already
been reduced to a possible fourteen, and as further
studies are undertaken, it seems highly likely that similar
reductions will be found possible within other subgroups of the genus Gymnocalycium.

Conclusions
So often in the past and still today, with one or t w o
notable exceptions, the approach to this genus has been
a divisive one. N e w species are described, often on the
basis of a few plants from a single or even unknown
habitat, and then added on to the existing framework of
taxa. The time surely has come when this process must
be reversed. Relatively few, broadly-based species must
be established, possibly with a number of varieties or
forms in some cases. Then, when new material comes
to hand, in most cases it can be fitted into the existing
system without the need for the production of new
species, or even any new taxon at all.
The accompanying diagram suggests possible relationships between the plants so far studied in detail and
is based on as wide a range of features as possible. With
a view to simplification, it seems not unreasonable to
combine the members of a number of the groups into
single variable species. Thus G. capillacnsc, sutterianum
and sigelianum might become one: likewise G. hruchii
and G. alhispimim. The G. artigas, melanocarpum, guerkcanum and uruguayense group would also form a quite
coherent group as would G. netrelianum and G. leeanum.
G. striglianum, chuhutense, gibbosum, and brachypetalum
could go together, possibly with the addition of G.
platense, though it is difficult to tell from the literature
exactly what the features of this plant are supposed to be.
Another rather mysterious plant, G. hyptiacaiithum,
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Schumann & Buxbaum Recompiled (1)
Amendments and additions to the author's earlier classified list of Mammillarias and additional
notes on the classification of the genus
by D. R. Hunt
Royal Botanic Gardens, Kew
Introduction
Since my article 'Schumann & Buxbaum Reconciled'
appeared in 1971 (Cact. Succ. J. Gt. Brit. 33: 53-72), I
have completed a 'Review of Mammillaria Names in
Current Usage' in the Journal of the Mammillaria
Society. I am revising this work for publication in book
form, arranged according to my 1971 classification.
Some changes to the list arc needed, however, and these
will be detailed in the present notes. They include the
selection of lcctctypc species for some of the scries;
the removal from the list of several species of uncertain
status which arc not positively identifiable and a source
of confusion; reclassification of misplaced species;
improvements to the arrangement of certain groups,
and the interpolation of several novelties described in
recent years. These changes will be dealt with, in
systematic order, i.e. following the numerical sequence
of 'Schumann & Buxbaum Reconciled'.

Seed of Mammillaria Candida (Hunt 8653), the only member of the genus whose seed-testa lacks intracellular pits.
The black band below the seed is a scale-marking equivalent
to 0.2 mm. (SEM photo by B. Leuenberger, courtesy of
Prof. W. Rauh).

Mammillaria Subg. Mammilloydia (F. Buxb.) Moran
When examined under the light microscope, the seeds
of the principal species M. Candida appear glossy black
and variously smooth, tessellatc, or verrucose. The
testa cells lack intracellular pits, but there are often
depressions in the interstices between the cells which
reflect spots of light. I have loosely described this testatype as minutely spotted, in contrast to pitted, but this
implies a morphological differentiation which the SEM
shows docs not exist. The effect is merely optical and
the term 'spotted' is best discarded.
Riha & Riha (in Cact. Succ. J. Amer. 47: 195-197,
:
975). a f t c r examining four samples of seeds of M.
Candida, concluded that the seed-structure is unique in
the genus, as previously noted by Buxbaum and confirmed by me (Hunt in J. M a m m . Soc. 8: 45. 1968 and in
Cact. Succ. J. Gt. Brit. 33: 55 et seq. 1971). Nevertheless,
they dismissed the genus Mammilloydia F. Buxb. and
its treatment as a subgenus by Moran (whom I follow)
as 'superfluous'. Regrettably, Riha & Riha failed to
prove other than the most superficial reasons in support
of their contention; they said, in effect, that the seed
characters are the only ones and that comparable
variation occurs in other genera (which I would
dispute). They overlook the obvious point that if M.
Candida had grooved tubercles it would by common
consent be referred to another genus such as Neolloydia.
The argument should therefore be: Which is taxonomically more significant, the grooved tubercle or the

pitted seed; Long tradition and practical convenience
arc clearly on the side of the tubercle-groove, but what
do the characters imply from an evolutionary point of
view?
There is no species known to me which is so variable
that it can have cither pitted or unpittcd seeds. Amongst
genera of the Ferocactus — Hamatocactus — Thelocactus
group, there is variation from one extreme to the other,
pitted to verrucose, as if in this group the evolutionary
trends to one testa-type or the other arc as yet incompletely resolved. But the same can equally be said of
trends in ribbed vs. tubcrculatc habit and the position of
the flowering mcristcm.
There arc, however, species in which the tubercles
may or may not be grooved. The most notable is
Ortegocactus macdougallii whose flowers appear in the
axils of tubercles which arc often grooved but sometimes ungrooved. Is this species more closely allied to
Neobesseya or to Mammillaria! And what about all the
Coryphantha species (and other 'Coryphanthinae') whose
tubercles arc only grooved when reproductive maturity
is attained;
It seems quite plausible to me to argue on Buxbaumian lines that:
(i) the tubercular groove is an evolutionary relic of the
migration of the flowering mcristcm from an apical to
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an axillary position in the tuberculate Coryphanthinae;
(ii) in Coryphantha, etc. (whose generation-time is
incidentally longer than that of Mammillaria) the groove
tends to be a constant feature of the 'adult' phase of
vegetative form only, being absent from the juvenile
phase;
(iii) in OrtegOCOCtUS, the situation is unstable, with the
groove inconstant, even at flowering maturity, indicating perhaps an intermediate stage;
(iv) in Mammillaria, where reproductive potential exists
early or very early in development, abbreviated ontogeny
has resulted in the elimination of the groove, or rather
its omission from the developmental sequence; in other
words the plants arc neotenous, and permanently juvenile' morphologically.
(v) the diversity of seed structure, within plants of the
Mammillaria type, is a pointer to the possibility that
evolution to the Mammillaria stage has proceeded independently and convcrgently along two (or perhaps
more) lines.
My own opinion is that M. Candida is indeed a derivative of another line of evolution from the rest of M a m millaria and an example, therefore, of evolutionary
convergence. T o retain Mammilloydia as a subgenus
seems to me a satisfactory compromise between practical convenience and phylogenetic hypothesis.

M . Subg. O e h m e a (F. Buxb.) 1). R. Hunt, stat. n o v .
Ochmca F. Buxb. in Sukkulentenkunde 4: 17 (1951).
Type species: Neomammillaria nelsonii B. & R. (Ochmca
nelsonii (B. & R.) F. huxb.)=Mammillaria
beneckei
Ehrenb.
Buxbaum interpreted the large rugose seed of this
peculiar species as indicating its affinity with the
ThehcactUS group and regarded it as another example of
evolutionary convergence with Mammillaria.
Unfortunately, he overlooked that the testa-cells of the
seed are pitted, although this is usually readily o b servable under low magnification. The combination of
rugose/pitted testa is seen elsewhere in the genus,
notably in M. tetrancistra, and I sec no reason to support
Buxbaum's phylogenetic hypothesis in this case.
In my 1971 paper, I followed Backeberg in placing
M. beneckei with the Dolichothclc group (as subgenus).
The various differences in habit, tubercles, flowers,
fruit and seed do, however, set it apart from the remainder and from subg. Mammillaria and I therefore
propose to treat it as a separate subgenus, as indicated
above.
M. guiengolensis Bravo & MacDougall, no. 12 in my
earlier list, is not now considered distinguishable from
M. beneckei. (cf. Glass & Foster in Cact. Slice. J. Amer.
43: 202. 1971).

Seed of Mammillaria beneckei (Hunt 8855J. This is the largest seed oj any Mammillaria and about 3 mm long, but contrary to
Buxbaum's observations, the cells of the wrinkled testa are pitted. This shows up well in these SEM photographs and seems to
disprove Buxbaum's hypothesis that the species has evolved from Thelocactns-like ancestors, rather than from Neohesseya-like
stock. The magnification is about x 25 in the left-hand picture and x 100 in the right-hand. Shrinkage cracks across the pits are
evidence of the thinner cell walls there, and the sinuate radial walls oj the testa cells are also noteworthy, (photos: Madeline Poole)
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M . Subg. Dolichothele K. Schum.
Excluded species: M. kraehenbuehlii (Krainz) Krainz
(no. 14).
Krainz originally thought this species to be allied to
the M. camptotricha group (genus Pseudomammillaria
F. Buxb.) but the seed and flower characters indicate
without doubt that it is closer to M. spliacclata.
Additional species: M. heidiae Krainz in Kakt. u.a.
Sukk. 26: 217, with fig. (1975). Type: Mexico, Puebla,
north of Acatlan, near El Papayo, alt. 1600 m., Jan.
1974/March 1975, H. & F. Kraehenbuehl (ZSS 280174!).
An interesting new species whose tubercles, yellow
flower and green fruit indicate that it is allied to the true
'dolichotheles'.

goodridgei belong unequivocally, in my opinion, to
scries Ancistracanthae rather than to series Stylotbelae or
some other group. The typification of M. goodridgei
remains somewhat uncertain, and I therefore propose
the widespread and familiar M. dioica as lectotype of the
scries.
M. WRIGHTII Group (spp. 31-34)
As defined by me in J. M a m m . Soc. 15: 21-25, J 975.
this group now also includes M. chavezei Cowper and
M. orestera Benson, and also, very probably, M.
harbata Engelm. (no. 67, formerly an outlier of the
Stylotbelae), which was actually described earlier than
M. wrightii. The group is distinguished by the subapical
position of its flowers, which are more or less erect,
typically with crose-ciliatc segments and stamenfilaments twisted at the apex, and by the often thinwalled greenish or purplish (but not scarlet) fruits.
M y own suspicions, and work published later in 1975
by Dale and Alan Zimmerman (in Cact. Succ. J. Amer.
47: 113-115), subsequently led me to the conclusion that
M. orestera and M. chavezei might be synonymous with
M. viridiftora (not mentioned by the Zimmermans), but
that the last-named species could in reality be amplydistinct from M. wrightii and its vicariant M. wilcoxii.
I wrote to Professor Benson and the Zimmermans expressing these ideas in November of last year. I was
very happy to learn from their replies that further fieldwork had already convinced them of these points.
Their survey is now in course of publication in the
American Journal. Following Zimmerman & Zimmerman therefore, M. wilcoxii is to be regarded as a geographical variety of M. wrightii, and M. viridiflora is
restored to specific rank.

M . Subg. Cochemiea K. Brandegce
N o changes suggested.
M . Subg. Mamillopsis (Morrcn ex B. & R.) D. R. Hunt
stat. n o v .
Mamillopsis Morrcn in Belg. Hort. 24: 33. 1874, provisional name without definite rank; B. & R., The Cact.
4: 19. 1923 (as genus).
The name Mamillopsis docs not appear to have been
validly published at subgencric rank before, though
sometimes attributed to Morrcn.
In passing it may be noted that specimens believed to
be referable to M. diguetii were collected in W . Mexico
by M. Kimnach and H. Sanchez-Mcjorada in 1976.
M . Subg. Mammillaria
Section Hydrochylus
Scries I. Longiflorae D. R. Hunt in Cact. Succ. J. Gt.
Brit. 33: 59. 1971.
N o changes are suggested at present. There has been
talk of describing M. Lau 777 as a new species in the M.
saboae group, but the plant seems to me, on the contrary, to throw some doubt on the desirability of maintaining M. goldii as distinct from M. saboae. Lau 777 has
the more numerous spines of M. goldii but the clustering
habit of M. saboae.
It is also rather doubtful that M. dodsonii merits the
status of a distinct species, since it so closely resembles
M. deherdtiana.
Scries II. Ancistracanthae K. Schum., Gcsamt. Kakt.,
517. 1898.
Proposed lectolype species: M. dioica K. Brandegce.
The principal components of this scries, as understood by collectors, are the hooked-spine species of
Baja California and the mainland species of the M.
microcarpa group. Schumann did not indicate a type
species for the group, but one of those he included
should be selected as lectotype. It should be chosen to
preserve established usage. The eight species listed by
Schumann were: M. zephyranthoides, M. wrightii, M.
letraiicisrra, M. grahamii, M. carretii, M. goodridgei, M.
dioica, M. wilcoxii. O f these onlv M. dioica and M.

The white-flowered form of M. wrightii collected by Lau
and Schreier in Chihuahua (Lau 1042J. (photo: Kurt
Schreier)
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The distribution of M. wrightii in Mexico is as yet
relatively little known, but a recent discovery of particular interest is the plant with large, white flowers
collected by Lau and Schreier near Santa Clara, Chihuahua, and provisionally named 'M. wilcoxii var.
wolfii' (cf. Schreier in Kakt. u.a. Sukk. 27 (1): 9-10.
1976).
M. M I C R O C A R P A Group (spp. 36-48)
This group has not yet received the critical study accorded to the M. wrightii group. Apart from the deletion of
nos. 38 and 39, M. orestera and M. chavezei which, as
noted above, are to be regarded as synonymous with no.
31b, M. viridiflora, it has been suggested that no. 45,
M. swinglei, which unlike M. microcarpa has axillary
bristles, is a stray member of the M. dioica group,
otherwise restricted to Baja California.
The remainder of the group appears to come down
to two main elements, the long and variable geographical d i n e of M. microcardia itself, involving M.
microcarpa, M. grahamii, M. sheldonii, M. gueldemanniana, M. mazatlanensis and perhaps M. occidcntalis, all
of which have bright pinkish flowers with greenish or
yellowish stigmas, and a second group involving M.
mainiae, M. thorubcri and M. yaquensis, in which the
flowers arc whitish with purplish midstripc and the
stigmas arc intense purplish.

M. hutchisoniana, one of the most attractive of the Ancistracanthae (photo: Betty Maddams)

M. D I O I C A Group (spp. 48-62)
This complex group of species from Baja California is
also divisible into two on the basis of flower characters.
The Dioica group proper has creamy or greenish tinted
flowers and is also characterized by the presence of
axillary bristles. The other group has usually larger
white flowers, often with the segments purplish striped,
and axillary bristles are usually absent. This I provisionally call the Hutchisoniana group, dependent on
the position of M. goodridgei, whose true identity is
uncertain.

scnting the two groups arc found together. First, it was
M. louisiae with M. dioica, then, travelling southwards,
M. blossfcldiana with M. dioica, M. hutchisoniana with
M. dioica and M. fraileana with M. armillata. It is rare
in the genus to find different species of the same scries
occupying the same niche, and it would be interesting
to know what mechanism (apart from somewhat
different flowering time) keeps them from hybridizing.
M. (Bartschella) schumannii (no. 62) which is found in
company with M. armillata, M. fraileana and M. capensis
cannot be referred to cither group. It merits a separate
group (though not, I think, a genus!), to which M.
insularis and M. boolii may also be referable.
More detailed knowledge of the flowers, of which
Mr. Michael Freisager of Maur, Switzerland, has kindly
sent me photographs, has helped to clarify the position
of the straight-spined forms. M. cerralboa, for instance,
appears to be very close to M. armillata, but M. albicans
and M. slevinii may be distinct from one another.
Variation in seed-morphology in this scries appears
to be wide and merits further study using the scanning
electron microscope.
N o . 59, M. verhaertiana, is to be deleted from the list
of recognised species, being altogether uncertain (see
J. Mamm. Soc. 14: 77. 1974) and, finally, I do not now
regard M. fittkaui Glass & Foster, described in 1971,
belonging as unequivocally to the Ancistracanthae. Its
small, freely-produced flowers rather imply kinship
with the Stylothelae, where it seems to have a natural
ally in M. zeilmanniana (no. 85).

Species referable to the two groups are as follows:
M. D I O I C A Group
45. M. swinglei'.
48. M. dioica
57. M. armillata
58. M. angelensis
60. M. estebanensis
61. M. pliitaiiiana
66. M. ccrralboa
M.
49.
50.
Si.
52.
55.
56.

H U T C H I S O N I A N A Group
M. hwisiae
M. blossfcldiana ('inch M. shurliana)
M. goodridgei;
M. hutchisoniana (inch M. bnllardiana)
M. fraileana
M. capensis

During a brief visit to Baja California in 1974 I was
impressed by the regularity with which species reprc40
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reliable, as our experience with our larger greenhouse
has shown. In the case of metal, aluminium has largely
displaced galvanised steel as virtually no maintenance is
required. However, it docs have the disadvantage of
being the most expensive.
Other variants that merit brief mention arc the shape
of the structure and the type of door. So far as the
former is concerned the conventional greenhouse has
vertical walls but the Dutch light type, with sides that
slope inwards towards the apex at an angle of ten or
fifteen degrees, are by no means uncommon. We have
no great experience of the latter but they may have
minor advantages in providing better access to any
shelves that are sited above the staging. It is as well to
think about this particular matter at the time of purchase because, as most owners will ruefully admit, the
time arrives all too rapidly when space is at a premium
and shelves are erected in all possible, and some near
impossible positions. Having had experience of units
with doors opening inwards and of sliding doors we
feel that the latter are somewhat better.

by W. F. & B. Maddams
Graduating to a Greenhouse
It would be interesting to know what proportion of the
members began their collecting activities right at the
bottom of the ladder by growing plants on a window
sill. We, in our then separate ways, did so and acquired
a rather embarassingly large number of containers for
the available space. For example, Mammillarias with
hooked spines are not the best of plants to have in
proximity to curtains. However, the time inevitably
arrives, as it did with us, when the serious collector will
need to invest in a greenhouse, to the benefit of him and
the plants. Early summer is a good time to take the
plunge and the major part of this article will be devoted
to the selection and installation of a greenhouse. However, it is not our intention to write a complete guide
to the topic or to select what amounts to a best buy;
tastes vary and differing situations demand individual
approaches. We simply offer advice based on considerable experience.

Importance of Ventilation
Particular care should be taken to ensure that adequate
ventilation is available. Most manufacturers provide
insufficient facilities in their basic models but will fit
additional ventilators for a modest increase in the price.
Other things being equal, which they seldom are, a
greenhouse with both roof and side ventilators is
preferable. The smaller the structure the more important
it is to have a steady flow of air in and out during hot
weather because small greenhouses are very prone to
rapid heating. When we selected our first structure,
which is about nineteen feet in length and just over
eight feet in width, we had as many ventilators fitted as
possible. There are four in the roof, four in the sides and
one at the end opposite the door. This, together with the
fact that we keep an air-circulating fan in operation saw
us emerge substantially unscathed from the unusually
hot summer of 1976, although we used no shading. We
give one final and serious piece of advice to the prospective purchaser; when you have selected what you
think is a unit of reasonable size, both from the viewpoint of available space and the depth of your pocket,
think seriously about acquiring one 50% larger. You
will need it sooner than you anticipate, unless you are a
person of iron resolve, and adding an extension to an
existing structure is more troublesome than erecting a
larger unit in the first instance.

Which to choose?
Most cactophiles will be in touch with fellow collectors
in their neighbourhood and will have the opportunity
to see one or two types of greenhouse and to have the
owner's comments. It is also possible to inspect the
various types at the larger horticultural shows, particularly at the Chelsea Flower Show. The various
gardening journals, including the new monthly
'Greenhouse', often give descriptive and comparative
information, besides containing numerous advertisements for an almost bewildering choice, whose manufacturers will mostly be glad to supply fuller details if
contacted. Whatever route is adopted it will rapidly
become apparent to the prospective purchaser that
there arc basically four types of structure, the freestanding greenhouse and the lean-to model, both
available in wood or metal.
The free-standing greenhouse generally has the advantage that it may be sited for maximum sunlight. For
practical purposes a lean-to structure must be on a wall
with an aspect somewhere between south-east and southwest. However, it does have the advantage that its heat
losses are considerably smaller and if, as is the case with
our conservatory, it abuts on the dining-room, less heat
is required in the latter. Nevertheless, the majority of
aspiring greenhouse owners will opt for a conventional
unit and the remainder of our remarks will be directed
to them.
When we were faced with making choices, about
twenty years ago, a range of options was open both with
regard to wooden and metal structures but the choice
has now narrowed somewhat, to the exclusion of the
less satisfactory types. The majority of wooden greenhouses now have cedar frames, although oak is quite

Choosing the site
There is usually some freedom of choice in siting a greenhouse and there are several factors to take into account.
Beginners often worry about catching the maximum
sunshine and having the long axis running cast-west
rather than north-south. However, these are not vital
matters. Obviously, if possible, one should avoid it
being in the shadow of a house or of large trees but,
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almost invariably, the light intensity is considerably
higher in most situations than on a window sill and the
plants will benefit greatly. Factors which ought to be
taken into account but arc often partially overlooked
are the ease of access both from the point of view of the
owner in inclement weather and for power supplies if
gas or electrical heating are contemplated. Both arc expensive to install any great distance from the domestic
source.

necessary to fix shelving immediately a greenhouse
comes into operation it is as well to think about the
matter for future reference. Ample clearance should be
left between the shelving and the staging as most collections have some columnar plants and it is most convenient to place these at the back, that is, beneath where
shelving will be sited in due course. Even in the case
of caespitose species larger plants will reach as much as
a foot in height when they approach maturity.
As we have discussed topics such as greenhouse heating and automatic ventilators in previous articles in this
series we shall not deal with them again. Our object at
present is to discuss the pertinent factors involved in
choosing and erecting a greenhouse and we hope we
have succeeded in giving some useful advice without
being dogmatic and taking away from the prospective
owner the personal element of choice which is so essential. T o those of you w h o will be taking the big step
forward during the coming months we hope that you
will obtain as much pleasure and relaxation from your
greenhouse as we have had from ours.

P r e p a r i n g the site
Prior to the delivery of the greenhouse a decision will
have to be made about the preparation of the site.
Although some manufacturers supply base blocks of one
sort or another which require no more than a firm,
clear and level piece of ground, we are convinced
believers in the value of a more permanent covering for
the whole area, on the grounds of stability and cleanliness. This covering may take the form of a concrete
base or paving slabs and there are points for and against
both systems. Concrete has a reassuring degree of
solidity and permanence although if an appreciable area
is being laid the physical effort involved should not be
underestimated. Slabs arc easily laid although, as is
evident from the state of many public pavements these
days, permanence may be another matter. W e will not
attempt to discuss the erection of a greenhouse as the
manufacturer will supply detailed instructions. There is
no doubt that the j o b is a good deal simpler than it was
ten or fifteen years ago, largely because of improvements
in glazing methods and because some types arc supplied
in substantial sections which are bolted together.
W h e n we put up our larger greenhouse there were
approximately one hundred and sixty sheets of glass to
be secured by putty. Some of the smaller ones in the
roof portion of the two ends were of unusual shapes
and had to be cut to fit. It is now the exception to have
to use putty and, furthermore, larger sheets of glass are
in vogue. One precaution worth taking in the case of
wooden structures, to protect the most exposed part
from the worst of the weather, is to cover the beam that
runs the length of the roof apex with a strip of zinc
sheet or other suitable material.

O T H E R PEOPLE'S GLASSHOUSES
Members who replied to the brief questionnaire in the
February 1976 issue were unanimous in one piece of
advice—buy the biggest and best you can afford!
PENNY JONES (Hoylake, Wirral) has experience of
both oak and aluminium framed types, and of hurricane
force gales. Her two Oakworth glass-to-ground houses
have withstood all assaults so far and arc in good condition after ten years, though the only maintenance they
have received is Cuprinol treatment on three occasions.
But the end of her Crittall Luminair blew out in the
first gale, despite the precaution of extra spring clips
holding the glass. Crittall supplied reinforcing bars and
still more clips free of charge and it hasn't happened
again.
L. HOGGETT (Whitley Bay, Tyne & Wear) bought a
whitcwood glasshouse five years ago. Apart from the
need for repainting, he complains that the door's too
low and has no handle (only fastenable by locking), and
it opens inwards (better outwards or sliding). There's
insufficient ventilation and no means were provided for
fastening the structure to the foundations. Though
glasshouses designs have much improved in the 'seventies, there are still faults to look out for when making
your choice.
JOHN HUGHES (Worcester Park, Surrey) recommends
buying the base which some manufacturers of
aluminium houses only supply as an extra. He did for
his Marlcy houses and found it saved a lot of labour.
He remarks that had the parts of the kit been identified
with numbers or letters, this would have made things
easier too!

Staging
Staging appropriate to a particular greenhouse is almost
always available as an optional extra and unless one has
strong reasons for choosing something different or is a
dedicated handyman it is wise to buy it. Having said this
it must be admitted that the usual system of slats has its
disadvantages, particularly if one has a number of
plants in small pots. It is advantageous to cover the
staging with an asbestos sheet and we have gone one
stage further. W e have fastened wooden edging board,
about three inches high, around all our staging. This
prevents pots at the edge from being knocked off and
if sand or gravel is used to cover the asbestos sheeting it
contains it very effectively. Although it may not be
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Nursery Developments at
Kew Gardens

The new Lower Nursery development, though
temporarily halted by financial stringency, has reached
an advanced stage. The area already under glass is
17,000 sq. ft. (excluding the tropical fern production
house), and a further 13,000 sq. ft. is planned. The
existing houses are two timber framed houses (7,000
sq. ft.) currently used for the production of plants for the
Conservatory, and a Robinson's aluminium three bay
extended eaves glasshouse divided into two main sections, to cater for differing temperature regimes. The
smaller section (4,000 sq. ft.) is devoted to collections
requiring a more humid environment, and the remaining two sections (6,000 sq. ft.) to collections which
do not require such high humidity. About two-thirds
of the two bay section is already allocated for the
propagation and housing of reserve collections of cacti,
other succulents and tender bulbs, and there is an area
for epiphytic cacti in the humid bay.
The whole area is served by three oil-fired boilers
capable of producing 6 million BTUs. Automatic
watering (capillary bench system using de-ionized
water) is installed throughout. The aluminium houses
have automatic humidity control, supplementary lighting, automatic ventilation with rain and wind sensors,
and a small area devoted to mist propagation.
The new Nursery, being some distance from the
other glasshouses and offices, is self-contained with its
own boiler house, offices for the staff and a small lecture
room. Just finished, nearby, is another new building
which will be at the heart of the new style Kew. It
houses the Curator, who, under the Director, is responsible for all the living plant collections, and two
accessories most vital to his work: an advanced unit for
propagation and tissue-culture, and the computerassisted master index of all the plants at Kew (there are

by D. R. Hunt
The national collection of succulents at the Royal
Botanic Gardens, Kew, has for many years occupied a
glasshouse area of about 7,750 sq. ft. consisting of the
main succulent house (no. 5) (6,000 sq. ft.), the ShermanHoyt House (no. JA) (1,000 sq. ft.) and the George V
Silver Jubilee House (South African Succulents; no.
7B) (950 sq. ft.). Since 1970, epiphytic cacti have been
made a principal feature of no. 7 house (1,000 sq. ft.),
which adjoins 7A and 7B.
Until recently, behind-the-scenes propagating facilities and back-up greenhouses were hopelessly small and
makeshift to service such a large display area, and in
effect the entire collection was on show to the public.
For some years the only greenhouse behind the scenes
was a small Hartley house (350 sq. ft.)!
W i t h the redevelopment of the old 'Melon Yard'
behind thejodrell Laboratory and the development of a
new Nursery between Kew Palace and the Brentford
Gate, times have changed. The Melon Yard now boasts
some modern Robinson's aluminium greenhouses,
termed the 'Scientific Support Glass' and one of these
(1,600 sq. ft.) has been given over to Dr. Peter Brandham's research collection of Aloineae since it was erected
in 1974. Another of the same area contains part of the
research collection of Cotntnelinaceae which has greatly
expanded since 1969 when my own programme of
visits to Mexico began. Soon three more similar houses
will be completed to house the rest of the Commelinaceae
and other research material. In another part of the yard
a revolutionary new Alpine House is being constructed.

A view inside the recently completed nursery
glasshouses at
Kew,
showing part of the area
devoted to succulents
(photo: Tudor Harwood)
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about 65,000) developed over the past nine years by
botanists at the Herbarium.
Prospects for succulents at Kew, literally and metaphorically, have never been brighter. Not only can we
hope to see better grown plants but a wider range of
species on display and behind-the-scenes. The first
group in which representation has been enlarged is the
Canary Islands Crassulaceae, many of which are threatened in the wild. Under new sharing arrangements
with the Royal Botanic Garden, Edinburgh, Kew has
received their collection of the genus Aeonium (some
seventy plants), to be held as a Reference Collection.
Other developments will follow and it is hoped to keep
all who are interested in touch through the pages of the
Journal and by holding occasional meetings, like the
IOS British Section symposium last year, when there
will be an opportunity for members to sec behind-thescenes.

I'm a convinced anti-shader. The light intensity which
we get in Britain is no greater than the plants receive in
habitat, often much less. Indeed many plants mature
enough to flower simply refuse to do so here on account
of the lower light intensity. A high rate of photosynthesis is also logically associated with a high rate of
growth, so there is a risk of sacrificing some growth
under shaded conditions. And how often arc we forced
to compare the spindly etiolated growth of our own
plants with robust collected specimens. Spination is also
much weaker under shade.
Shading systems are either simple and permanent
(white-wash), which is undesirable, or flexible and complex (roller blinds) which is very expensive.
I have lived for many years with unshaded plants and
learned to avoid the conditions which can lead to
scorching. I pass on the following maxims to those who
also like to live dangerously.
Keep the plants adequately watered!
If you aren't able to give the constant attention which
this implies, then devise some way of retaining a reservoir of moisture at the base of the pot. For instance, use
plastic trays to stand the pots in, and avoid stagnant
compost by using a well-drained inorganic potting
medium such as Argex or One-Eleven. If you must use
clay pots, plunge them in a bed of sand. Watch out for
water stress. Look for the wrinkled skin which can
precede scorch, particularly noticeable on Echinocactus
grusonii.

To Shade or Not to Shade?
by Roy Mottram
Glasshouse growers can usually boast numerous advantages over their less fortunate counterparts with
window-ledges. Yet there is one scourge at least which
the latter do not usually have to contend with—the
horrors of scorched plants.
Few collectors of succulents in Britain will have escaped without some damage from the long spells of
continuous unbroken sunshine which was experienced in
1975 and 1976. Most readers will have witnessed the
bleaching effect of the sun after a hot day, which usually
turns into an ugly scar in the case of cacti, or even total
collapse in the case of mesems and stapeliads.
An especially tricky problem is getting plants accustomed to bright sunlight again after being stored in
semi-darkness for the winter.
W h a t then can be donee
Firstly, let's scotch the old saw that scorching is
caused by droplets of water acting as magnifying glasses.
This must have been dreamt up by an alchemist of the
last century and repeated without question ever since
by inexperienced authors. H o w else could such nonsense have acquired the same aura and be uttered in the
same breath as 'they only flower every seven years'.
In my experience, the cause is simply too much heat.
In the absence of a means of dispersal of the heat generated by direct sunlight on the plant body, the epidermal
cells are literally cooked.
The traditional answer to scorch has generally been
to apply shade, and I have seen some growers subjecting
their plants to the kind of deep shade that is more conducive to orchid culture than succulents. Under shade,
plants get even softer tissues and even more prone to
scorch, and thus the need to apply even more shade
often follows.

Give maximum ventilation!
Air movement helps to dissipate excess heat as well as
helping the plants to breathe. Open all vents and doors
on warm days. Many growers now adopt the methods
of the commercial world by having a door at each end
of the greenhouse and keeping the air moving by means
of a fan. These can be thermostatically set to turn on at
a given temperature and thereby eliminate the need for
troublesome ventilators in the roof or sides. Leave doors
and vents open continuously from May to August,
day and night, unless you are worried about theft or
your neighbour's cows wandering in.
Acclimatize your plants!
Don't bring plants which are bright green and fat as
cucumbers out from under the bench into strong direct
sunlight. Anticipate and avoid problems when strong
sun follows a dull, damp period.
To get the best from your plants in terms of growth,
spination, and flowering ability, do try to optimise the
light conditions in your glasshouse. Paint things white,
for instance. If you have a dark, blank wall, try covering
it with cooking foil or even a mirror if you can afford it.
But above all, if you do change your philosophy, be
prepared to step up your watering as well! Don't
neglect the one vital chore which sorts out the growers
from the collectors of fossils.
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T W O BOOK BARGAINS
Ronald Menage. Greenhouse Gardening. 255 pp., 24
text figures. Penguin Books, Harmondsworth, Middlesex,
England, 1977. Price gop (Canada $2.9$).
This is a revised edition of a book originally published
by Hamish Hamilton in 1974. The author is both journalist and scientist and draws on wide personal experience
and comparison of different greenhouse types and techniques for his thorough and up-to-date survey. About
half the well-indexed text is devoted to equipment and
methods, and the other half to the plants themselves and
their culture. The book is not for those who like plenty
of pictures, but has plenty of easily-read and sound
advice for all greenhouse gardeners from 'would-be' to
expert.

Chelsea Week is almost upon us again. Make sure you
visit the Society's Stand, or better still help there for an
hour or so. You'll find it quite an experience, I assure
you, and as long as you can tell people our plants don't
grow in pure sand, do need watering and repotting, you
can hardly go w r o n g ! Make sure you'll be spotted by
other members—wear your Society badge and/or tie.
The Society's own Summer Show is on 18th June
at Pimlico. There's still time to decide whether you and
your plants can get there, but don't leave things too
late. It's a fine chance to see some interesting plants, buy
some as well, and talk about them to other exhibitors
and visitors. Members from five or six counties and
several from abroad attended last year, so look up those
routes and trains and see if w e can do even better in
1977!

D . G. & J. P . Hessayon. Be your own House Plant
Spotter. 36 pp., fully illustrated in colour. Pan Britannica
Industries, Waltham Cross, Herts., England, 1977. Price
An object-lesson in conciseness and remarkable value at
35p is this attractive, do-it-yourself identification kit for
500 house plants. After explaining basic terms, Dr.
Hessayon identifies two dozen basic groups of plants via
an illustrated key. Representatives of each group arc
briefly characterised and depicted and there is an index
to all the names. The scope includes plants needing
conservatory or 'plant r o o m ' conditions and some are
more familiar outside in the garden. Among common
cacti and succulents featured, the Christmas and Easter
Cacti (under their old names) appear somewhat i m probably in the 'Flowering Climbers and Trailers' section.

Mush a m o n g the posh
Succulents, I'm afraid, have never rated very highly
amongst the interests of the horticultural gentry in
Britain, not at least since the days of a century or more
ago when the first large imported cacti aroused great
curiosity at Kew and elsewhere. Someone once classed
the various horticultural specialities, rhododendrons,
alpines, orchids, fruit and vegetables and so on, in
order of snob value. Succulents came right at the bottom
of the list. After all, you don't need a large estate with
a head gardener and fifteen under-gardeners to grow
them, or even a large greenhouse where the temperature
never falls below 6o°F.
I had a reminder of this back in February when
visiting an establishment well-known to the horticultural
community and not a thousand miles from Woking in
Surrey. Having admired the well-tended shrubs and
alpines, I eventually found the cactus house, tucked away
behind the main greenhouses. And a sad disappointment
it was. Some plants looked quite happy planted out and
there were a fair number with correct labels, but others
were badly scarred and smaller plants were being overcome by more rampant ones, with a fair ground-cover
of oxalis overall. T o make matters worse, either rain
had poured in through the door or there had been a
leak, and the stream of water had ended in muddy
puddles round some of the low-lying plants.
Outside, believe it or not, between the cactus house
and the next immaculate and beautiful one containing
orchids, was a dump of cacti, Agaves and the like, in
varying states of decay and abandon: rejects or overflows, I suppose. Granted they may not have been rare
species or endangered ones, but a very sorry sight nonetheless. Let's hope there's been a spring-clean and a bonfire since then, or I'll be organising a protest march!

Winter Retrospect
by Jackie Panter
We—that is, my mother and I—got the cactus bug in
1969, and the 'other succulent' bug too, for that
matter, as Gasterias, Echcverias and Agaves are among
our special interests. Like most collectors, we've got a
space problem and wish we had built one enormous
greenhouse to start with instead of needing an extra one
every couple of years. As it is, the three greenhouses w e
have built (6 ft. x 8 ft., later extended to 6 ft. x 12 ft.;
8 ft. x 16 ft., soon extended to 8 ft. x 24 ft., and 8 ft. x
6 ft.—broader than long) occupy all the sunny part of
the garden.
W h e n we're expecting visitors to the collection it's
always panic stations (out with the dust pan and brush,
etc.!) and I often wonder what really goes on in other
people's greenhouses: W h a t dark deeds are carefully
hidden and how many plants have passed on to the
Great Greenhouse in the Sky; W h o confesses to trouble
with mealy bug, red spider, sciara fly, ants, greenfly or
woodlicee (When I do, I notice at Table Shows that
other exhibitors move their plants away from mine!)
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lovely plant. Next, Rhipsalis coralloides which had
masses of white fruits like mistletoe berries went the
same way, closely followed by the others, leaving only
the thicker-stemmed species such as R. grandiflora
intact. I re-potted them all at the first sign of the trouble
but this probably did more harm than good. Was it
lack of water, or was it too cold for them at the end of
the greenhouse; Later in the month several cristate
Opuntias, a Notocactus magnificus and an Anisocereus
gaumeri in the same section turned black from the
growing-point down which I think must have been
caused by the cold although it has since been suggested
to me that humidity was to blame.
About the third week of January the weather improved and temperatures rose—including mine on
discovering red spider on some members of the
Aizoaceae with a heavy infestation on the Faucarias
(these plants are always the first to be infected in our
collection). I quarantined them and gave two sprays of
malathion ten days apart which appears to have got rid
of the nasty pests for the time being. The red spider
problem usually occurs with us in high summer when
the atmosphere is very dry and although we water
everything once a year with a systemic insecticide the
immunity doesn't seem to last very long. I wonder if we
should give a further treatment of systemic in late summer; By the way, some fellow cactophiles say that red
spider is not visible to the naked eye; admittedly it is
minute, about the size of a pin-point and it's buff
coloured, not red, but if you can't sec it, look for plants
developing a mottled appearance and on a close inspection masses of very fine webs (a puff of malathion powdet
will show these up unmistakably). Spraying with
water during the summer will help to keep them away.

All mini-brite and beautiful: Jackie and Marjoric Panter's
lr;o of greenhouses at Heston, Middlesex. The one on the
left contains the Echeverias illustrated on page 26.
And what about the credit side, the ones you saved, the
ones you raised (a small thing, but mine own) and the
ones you've had for years that suddenly flower for the
first time; N o need to be reticent about them. Where
our collection is concerned, I've decided to reveal all,
to recount happenings month-by-month through the
year, and perhaps someone can answer my queries or
learn by my mistakes, or be encouraged to grow some
of the plants I mention. The early part of this year was
rather disastrous, but here goes:

JANUARY
The very cold start to 1977 brought different problems
from those of the last two milder winters. W i t h the
temperature inside the large greenhouse falling to 40°F
and below at bench level it certainly didn't suit the
'other' succulents (apart from Adromischus, Echeverias
and some Crassulas) which arc sharing the cacti house to
save fuel. This sharing has turned out to be a bad idea
as the need to water some plants has raised the humidity
and brought destruction to others. Hoodia gordonii in a
4 in. pot developed black rot and, although I was able
to save some of it, I doubt if it will re-root; a pity as it
flowered for the first time last summer. To keep the
fuel bills down we insulate the houses with polythene
but the sudden cold spells caused a panic and we had
three paraffin heaters alight at once. On reflection, I
think this was too much. Several plants became very
shrivelled, especially the Lithops, even though I had
been giving them small amounts of water, and some
of them began dividing rather early. Extreme shrinkage
also occurred with the Echinocerens pectinatns/reichenbachii group and Lobivia densispina. Several Agaves
suffered worse than I expected with the other leaves
becoming black and shrivelled. Then suddenly, more
problems—all Rbipsalis species a disaster area: nearly all
of them fell to pieces. W h y ; The first to collapse was
Rhipsalis (Erythrorhipsalis) pilocarpa. This was covered
with flower buds of pale yellow, tipped magenta, which
together with the soft white hairy stems made this a

As the weather improved I decided to water sonic of
the 'other' succulents which do need some moisture
during the winter. These were mainly members of the
Crassnlaceae—Aeoniums, Crassulas, Echeverias, Greenovias, Kalanchoes, etc. I also watered the Lithops,
Euphorbias, small Stapelias, Hucrnias, etc. These can all
be rather 'touchy' at times but for me the most difficult
group of the Asclepiadaceae are the Ceropegias which die
back at an alarming rate during thc_ winter. I really
don't know the best way to treat them. Any advice
please;
Plants in flower this month: Haemanthns atbiflos, a
pleasing and undemanding member of the Amaryllidaceae with large strap-like leaves and a white, flattened
compound flower-head with lots of yellow stamens,
sometimes called 'the shaving-brush flower'. It starts
blooming in December, as does Schhnnberoera trnncata
which was still flowering at the end ofJanuary; Crassnla
lactca and Echeveria fulgens flowering a little late this
year, both usually in full bloom by Christmas; the
Echeveria gibbiflora group magnificent with 2 ft. - 3 ft.
high inflorescences, some of which have reached the
roof and are on the wav down again—nice to see such
4d

Chciridopsis peculiaris (drawn by Jackie Pantcr)
colours at this time of the year (cacti-only addicts, you
don't know what you're missing!).

of seeds on the Fraileas which usually germinate well
and quite a few to gather on the Notocacti, Parodias
(these are very slow plants when small), Rebutias and
Mammillarias; small quantities also on one or two Neoporterias and a few ripe pods on Lophophora williamsii
which I must certainly try. All these seeds arc the result
of self-fertility or of pollination by insects as I don't do
much cross-pollinating myself.
I spent several hours one weekend tidying up the
Echevcrias, removing all dead leaves and flower stems,
then gave them all a good drink. They arc doing very
well since I broke up the large clumps and beheaded
most of them last year to start again. It's a sad thing to
cut up a large specimen plant which you've had for
several years but eventually you have to as they tend to
straggle and the rosettes get smaller every year after
reaching their peak.
Plants in flower this month: Crassula rosularis, C.
gilii, C. interrupta, Echcvcria carnicolor, E. sedoides, E.
pulidonis, E. pulvinata, E. obtusifolia, E. linguifolia (this
plant looks more like a fleshy bright green Cotyledon
than an Echevcria; the flowers are pale yellow and borne
on inflorescences about a foot long, which emerge sideways from the main stem and droop down) and E.
rosea, although a rather spindly shrubby plant the fascinating highly-coloured flower spike with its deep pink
andsepals surrounding yellow flowers is very attractive.
The month finished with several bright sunny days but
rather cold again with heavy frosts.

FEBRUARY
The month started cold with snow but soon there were
several days of bright sunshine, so we rushed to open the
ventilators for a good airing and turned out the heaters
during the warmest part of the day. All plants are showing visible signs of growth and Bowica volubilis, Reichsteineria leucotricha, Sarcocauhns, Cotyledon paniculate
C. wallichii arc all sprouting, some Lithops have definitely
divided and there are flower buds on Chciridopsis
peculiaris. Several Aloes are about to flower, also
Haworthia reticulata and two unknown Gasterias. I can
see several early buds on Anacampscros species and
(something for the cacti-only brigade) Normanbokea
(Pelecyphora) valdeziana is in bud.
Casualties were few this month. Small plants of
Caralluma hespcridum and Stultitia hardyi shrivelled
beyond recall and Opuntia microdasys and Tephrocactus
platy acanthus both dropped a lot of pads/joints; they
should have had some water last month. A sad loss was
Aucistrocactus scheeri which had been growing well for
three years in a 3^ in. pot. It looked a little odd and
when poked fell over, revealing a hollow inside and lots
of little wriggling unmentionables.
Losses bring thoughts of seed raising. I must be the
world's worst at this, having tried for several years with
little success. I've tried all the recommended ways and
once we even had a beautiful propagator with Gro-Lux
tubes. The germination rate was phenomenal but so was
the damping-off rate, not to speak of the swarms of
sciara flies which gathered like vultures to the feast. The
best results I ever obtained were with seeds freshly
gathered from my own plants, sown in March/April,
germinated in the airing cupboard under glass and left
undisturbed till the following year on the top shelves of
the greenhouse protected with shaded propagator tops.
I'll try this method again but what to sow? Pfeiffera
ianthothele had large pink gooseberry-like fruits so I
extracted some seed from them which wasn't easy; lots
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THE CACTUS AND SUCCULENT SOCIETY
OF GREAT BRITAIN

Report of the Council
for the year ended
31 December 1976
Inflation in 1976 was surely one of the major factors affecting
both the man in the street (or greenhouse for that matter) and
also for almost all societies catering for his various whims and
fancies, and ours did not escape.
Council appreciates that we must be realistic in these times
and suggests that we have perhaps had our membership too
cheaply for too long. W i t h regret therefore it was found necessary to raise subscriptions for 1977 and call for donations from
those members who could afford to give more. Members must
also realise that no promise whatever can be given that the 1977
rates will last for more than a year.
Dr. Rolfe who has been our very able Treasurer for the last
t w o years has already informed Council that he does not wish
to be considered for the post in 1977 and Council would like to
offer him their sincere thanks for the hard work he has put in
during his term of office. He has given the Society very sound
advice and his frankness throughout has certainly earned him
the respect of Council.
There has been a further decline in the number attending the
various meetings at Westminster. Actual figures show 40
fewer in 1975 than in 1974 and 39 less in 1976 than in 1975.
Whether or not Council will be able to recommend these meetings to continue in 1978 has yet to be decided.

David Hunt's influence as our Journal Editor is beginning to
show itself; members will have noticed the change in the cover
design and also a noticeably different format. More variations
in the cover are still in the pipeline and volume 39 is awaited
with great interest.
The North Surrey Branch was responsible for the exhibit at
the Chelsea Show and was awarded a Silver Flora Medal for
what must have been the most colourful exhibit so far put on
by the Society at this show. For the first time also our display
was on the perimeter of the tent rather than an island site as in
the past.
Seed distribution has again run very smoothly in the capable
hands of Miss Sullivan and the Council wishes to express its
appreciation to Miss Sullivan who has n o w carried out this
duty for t w o years and welcome her successor—Mrs. Uoote.
Dr. Smale w h o purchases the seeds and prepares the exciting
list which many members must surely look at before reading
the February Journal must also be thanked at this point together with his team of'volunteer' packeters—mostly from the
N o r t h Surrey Branch.
The Annual Dinner was again a highly successful event and
those who came were treated to a fine show of slides of Barcelona taken at the IOS convention by Bill and Betty Maddams
and David Hunt. The dinner is perhaps the only purely social
function in the Society's year and it is hoped that on future
occasions more members will try to come from a wider area.
Unfortunately our President, due to ill health, was unable to be
present this year for the first time.
The June Show was again held at St. Saviour's Hall, Pimlico,
and the number of entries was about the same as in 1975. Thanks
are due to our Show Secretary, Mrs. Hodgson, and the Show
sub-Committee, not forgetting those members who gave their
time and effort towards refreshments on that occasion.
Council wishes to conclude by offering its sincere thanks to
all the senior and junior officials of the Society, to its o w n
members, to the Journal Distributor, to the various speakers
and show organisers and all the Society's Branch Officials and
to members who have assisted in any way in the organisation
of the Society or the stewarding of its shows.

TREASURER'S

REPORT

A treasurer is probably the only person who looks, and should
look, at a society's affairs, not on a day-to-day basis but year by
year. He, more than any other member, is aware of long term
trends and must bring them to the attention of members.
With continuing inflation and rising prices, that trend is
either one of annual fee increases or curtailment of the society's
commitments. Fee increases are larger now because in the past
little, if any, future planning was done by Council, with the
result that members had an artificially low subscription rate
but, as a result, reserves were exhausted. Substantial increases
were necessary merely to help the society survive. With hindsight one can say that small annual increases in fees in the past
would have kept our reserves reasonably buoyant and enabled
us to ride out the present storm of inflation. After all, inflation
has been with us for many years; it is only recently that the rate
of inflation has entered double figures.
During 1976 as a whole, the journal costs (printing and postage) exceeded subscriptions by £119.60. If it had not been for
donations and profits made at the Chelsea and Pimlico shows
we would not have been able to meet those journal expenses,
purchase envelopes (for £95.36) and absorb the doubling of
seed costs. Indeed, the situation was so tight in October 1976
that when an Extraordinary General Meeting was requested to
query the agreed fee for 1977 of £ 5 . 0 0 there were insufficient
funds to meet the cost of notifying all members by post. As a
result, spokesmen for the signatories to the call for the Extraordinary General Meeting attended the October Council
meeting to put, most ably, their well-thought views; Council
then decided to adopt an ordinary membership fee of £ 3 . 5 0
for 1977 (myself dissenting).
Following the 1976 results a Finance and Policy Subcommittee has been set up to re-emphasise the aims of the Society,
revamp the journal and decide how best to handle the future
financial needs of the Society. I wish them every success. H o w ever, I find that I can no longer serve the Society in its present
form and therefore, in fairness to members, have resigned.
R. ROLFE

R. H. I. READ

Hon. Treasurer

Hon. Secretary

S T A T E M E N T OF R E C E I P T S A N D E X P E N D I T U R E
Y E A R E N D E D 31st D E C E M B E R , 1976
RECEIPTS

Balance brought forward
Subscriptions:
1976
1977
Raffle and Plant Sales
Seed Sales
Booklet Sales
Journal Sales
Journal Advertisements
Sundry income
Donations via:
Mr. D. R. Hunt
Mrs. Shurly
Annual Dinner

(1975)

(1976)

£

£

( 654-67)

ion.40

(
(
(
(
(
(
(
(

1029-33
875-93
121.50
136.61
134-53
207.17
173-21
139-03

884.93)
760.33)
36.03)
83.65)
108.55)
217-17)
100.13)
339-80)

—

(
5-20)
( 170.90)
(3361.36)

EXPENDITURE
(1975)
Journal: Printing
Journal: Postage
RHS Affiliation Fee . .
RHS Hall Hire
Seeds
Show Expenses and Cup
Engraving
General Postage
Printing and Stationery
Sundry Expenses
Returned Cheques
Annual Dinner:
1975
1976
Balance carried forward

191.39
5.00
193-50
4218.60

£

£

( 1267.45)
(295-78)
( 10.00)
( 85.62)
( 61.88)

1873.24
292.09
10.00
53-25
153-86

( 74-13)
( 105-97)
( 125.96)
( 323-17)

66.43
90.53
170.04
141-17
9.89

—
—
—

( 1011.40)
(3361.36)

Audited and found correct:—Mr. M. J. Brill, Mrs. J. C. Brill

(1976)

175.50
199.60
983.00
£4218.60

R. ROLFE, Hon. Treasurer
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Forthcoming Events

Mammillarias and related genera.
Mr. & Mrs. Judd of 15 Heatherdown Road, West
Moors, Wimborne, Dorset have two Gardeners'
Sunday Open Days, 8 May and 29 May, when they
will particularly welcome members between 2 and
7 p.m. but they will be happy to show you round their
greenhouses and garden (which includes dwarf conifers, bonsai, alpines and rare plants and shrubs) at other
times by prior appointment; please 'phone Ferndown
875760.
The Chairman and his wife are holding Open Days
for the Mammillaria Society on Sunday, 17 July ( 3 6 p.m.) and for the British Sailors Society on Thursday,
22 September (2.30-5 p.m.). Please let them know if
you wish to visit on these occasions or give a month's
notice if proposing to visit at any other time.
If you would like details of members in Guernsey or
any other holiday centre you may be visiting please contact the Publicity Officer enclosing a stamped-addressed
envelope. She would also welcome any further details
of Open Days later in the year.

At Westminster
Wednesdays at 6 for 6.30 p.m. at the Royal Horticultural Society's N e w Hall, Greycoat Street, S W i :
11 May
Bring and Buy
1 June
The Seventh Year (H. Miller)
13 July
Growing Symposium
10 August
Spanish Cactus Gardens
(Mrs. Hodgson, Mr. & Mrs.
Maddams)
C H E L S E A S H O W , 17-20 M A Y
The Society has provisionally been allocated Stand no.
37. The display will again be arranged by North Surrey
Branch, but volunteers are needed to assist with
stewarding from 8.30 a.m. to 8 p.m. daily (6 p.m.
Friday), if you can help and have not so far contacted
the Publicity Officer (Mrs. Maddams) please do so
immediately with your choice of times and days. Rotas
have to be in Stewards' hands by 14 May.
S U M M E R S H O W , PIMLICO, 18 J U N E
Advance details of the Summer Show, to be held at St.
Saviours Church Hall, Pimlico, were given in the February issue. The Hall is a few minutes from Pimlico
Underground station, and there is an underground car
park quite near. Staging will take place from 9.30
a.m. (not 9.00 as previously announced) but arrangements can be made to take plants in earlier under special
circumstances. Judging starts at 11 a.m. and the Show
opens at 2 p.m. The Grand Draw and Presentation of
Prizes will be at 5.30 p.m.
T h e Schedule is the same as for 1976. Copies are
available from the S h o w Secretary, Mrs. H.
H o d g s o n , 16 T h e Braid, Chesham, Bucks (please
send S.A.E.), f r o m Branch Secretaries or at W e s t minster meetings. Reference to last year's results,
printed on pp. 77-78 of last November's Journal, will
give newer exhibitors some idea of the plants that arc
suitable for the various classes.
Please help the S h o w Secretary by applying for
Entry Forms and sending t h e m in as soon as
possible. T h e closing date for entries is 12 June.
Assistance would be welcome in setting up the staging
on Friday evening 17 June between 9 and 10 p.m., and
with clearing after the Show. Volunteers for stewarding
and helping to serve refreshments are also needed.
Please contact Mrs. Maddams if you help in any of these
ways or can offer goods or cakes for the afternoon
refreshments.

Society Sales
The following are available at W e s t m i n s t e r
meetings and can be obtained at bulk rates or on
'sale or return' for special Branch events, etc.
W h e n ordering more than one item by post
please add 15p. Overseas postage extra.
Booklets on cultivation
..
15p (postage 10p)
Badges
..
..
..
45p (postage 10p);
10 for £4.75 post free
Ties (navy blue)
..
. . £1.00 (postage 10p)
Car Stickers
..
..
17p (postage 8p);
10 for £1.65 post free
Ballpoint pens (blue or black) 5p each, 10 for 45p
(postage 15p)
Key Fobs (various colours) 10p each, 10 for 95p
(postage 10p)
The following items can be b r o u g h t t o meetings
on prior request:
Journal Binders (to hold 4 vols.) £2 (postage35p)
Journal Back Numbers
(1960-1975)
50p per volume, 15p per copy
Order from the Publicity Officer: Mrs. B. Maddams, 26 Glenfield Road, Banstead, Surrey,
SM7 2DG.

Small Ads.
Gardens to visit
Listing the many gardens opened in 1977 in aid of the
Gardeners' Charities. Price 20p at bookstalls or 30p
(incl. postage) from Gardeners' Sunday, W h i t e W i t c h e s
Claygate Road, Dorking, Surrey.

Pay t h e m a visit
Some members have already written to welcome any
visitors coming their way. Mr. & Mrs. Brian Hall of
16 Boscathnoe Way, Heamoor, Penzance, Cornwall,
hope you will call in if you holiday in Cornwall; just
drop them a line or 'phone Penzance 61739. Mr. Hall is
an enthusiastic seed raiser and has a good selection of

T h e C a c t u s & S u c c u l e n t J o u r n a l of A m e r i c a
Six issues per year, fully illustrated, total on average
300 pages and catering for all levels of interest. S u b s c r i p t i o n : $10.00. A p p l y direct to Box 3010, Santa
Barbara, California 93105, U S A .
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Branch Activities

Hatfield and District
Secretary: Mrs. P. Jenkins, 33 Bridge Road, Welwyn Garden
City.
Meeting Place: Hatfield Congregational Church Hall, St. Albans
Road East, Hatfield. 4th Monday in month, 7.30 p.m.

Members of the Society are always welcome to
attend the meetings of any of the Branches,
whether or not they are Branch members. The
Branch Liaison Officer is Les Hurley, 130
Aldykes, Hatfield, Herts.

Northern C o u n t i e s
Secretary: Dr. M. J. Watson, 87 Queens Road, Whitley Bay,
Tyne & Wear.
Meeting Place: Social Service Centre, Park Road, Whitley Bay.
3rd Monday in month, 7.30 p.m.

Berks and B u c k s
Secretary: Mrs. M. Stillwell, 18 St. Andrews Crescent, Windsor,
Berks.
Meeting Place: Allotment Holders New Hall, St. Leonards Road,
Windsor. 2nd Tuesday in month, 7.30 p.m.

North Staffs
Contact: J. Wilson, 5 Monkton Close, Dresden, Longton,
Stoke-on-Trent, ST3 4BG.
Wirral
Secretary: Mrs. I. Boote, 110 Mount Pleasant Road, Wallasey,
Cheshire, L45 6HU.
Meeting Place: The Grange, Grove Road, Wallasey. 3rd Thursday in month, 8 p.m.
Once more, the year ended in December with a social evening,
including competitions, a quiz, and home-brewed wine! The
Branch AGM in February was followed by an interesting talk
on seed-raising by Jim Bolton and speakers for March and April
were Ian Robinson and Richard Entwistle. This month (May),
Dr. Allcock will talk on Showing and Judging, which should
prove most useful, being followed by the Branch Show in June.

Essex
Secretary: F. Braun, 63 Heighams Road, East Ham, E6 2JJ.
Meeting Place: Room A3 (film room), Little llford Comprehensive School, Church Road, Manor Park, London, E.12.1 st Saturday in month, 7.30 p.m.
Hertfordshire
Contact: Mrs. D. Shurly, 6 Colindale Avenue, St. Albans, Herts.
North London
Secretary: Mrs. B. Massey, 86 Auckland Road, Potters Bar,
Herts.
Meeting Place: Capel Manor Primary School, Bullsmoor Lane,
Enfield. 3rd Friday in month, 7.30 p.m.
Meetings through the winter included a social evening in
December and slides of a Mediterranean cruise shown by Don
Smith in January. In February John and Mary Rayner gave us
their well-known entertainment under the initials T.L.C. (Tender
Loving Care), with sound advice for growing better cacti, obviously gained from long experience, interspersed with jovial
banter.
21-22 May
Summer Show
17 June
The Rebutia complex (M. Wolfe)
18 July
Grafting, etc. (Ron Dale)
19 August
Slide Quiz

Projected N e w Branch
Members in the Bedford, Northampton, Leighton Buzzard and
N. Bucks area interested in forming a new branch are asked to
contact D. J. Kirkbright, 71 Lakes Lane, Newport Pagnell,
Bucks.

Branch News for inclusion in the August issue
must reach the Editor not later than 10 June.

North Surrey
Secretary: W. F. Maddams, 26 Glenfield Road, Banstead,
Surrey, SM7 2DG.
Meeting Place: Adult School, Benhill Avenue, Sutton. 1st
Tuesday in month, 7.45 p.m.
The Branch Committee reports another successful year, with
monthly meetings attracting an average audience of about 35
and several new members. Recent events have included lectures
by Dr. John Hughes and Dr. Peter Brandham on their travels in
Peru and East Africa respectively, a Members' Slide Evening
and New Year Party.
14 June
Restricted Branch Competition
(see below)
5 July
Plants and Problems evening
2 August
The J. T. Meldrum Travelling Slide
Show
The 'Restricted Branch Competition' is a mini-show for
Branch members only, though visitors will be welcome to come
along. Members bring plants for the twenty or so classes and
after the judging the judges comment on the verdicts and
answer any questions fired at them.
On 5 July, members are invited to bring a favourite or interesting plant to talk about or one that is causing problems. Julian
Meldrum's talk on 2 August will show the influence that a visit
to the USA has had on one of our younger members.

R. F. S. & B. R. DALE, F.R.H.S.
14 BUTTONDENE CRESCENT
OLD NAZEING ROAD
BROXBOURNE
HERTS. EN10 6RH.
Phone: Hoddesdon 63234

VARIED STOCK OF CACTI AND
SUCCULENTS ALWAYS AVAILABLE
We regret—no lists

East S u r r e y
Secretary: Mrs. C. Walton, 15 Ownstead Gardens, Sanderstead.
Meeting Place: Community Centre, High Street, Caterham. 3rd
Tuesday in month, 7.45 p.m.
For this small branch the past year has also been a successful
one, with good speakers and an enjoyable outing to Bill Stevens'
nursery. Recent speakers have included Paul Whicher on
Gymnocalyciums and Chris Wrigley on Aeoniums and Greenovias. The Branch Show will be held in May, and a visit to a
collection is planned for June.

VISITORS WELCOME BUT
PLEASE PHONE FOR APPOINTMENT
Surplus plants, seedlings and
collections purchased
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You will find a warm welcome
and a good selection of
cacti and succulent plants
at

Morwenna Gardens
T h e Lizard
Telephone:

-

Cornwall

THE LIZARD 468

C A C T U S & SUCCULENT

NURSERY

THE
CACTUS PLACE

S e n d a s t a m p f o r our free price list of plants
available by post. W e welcome your
enquiries.

(DAVID & BARBARA
BREWERTON)

V i s i t o r s are always welcome at our Nursery,
week-ends i n c l u d e d , and Club parties can
be a c c o m m o d a t e d in our licensed restaurant and coffee bar.

33 BRIDGE AVENUE, UPMINSTER,
ESSEX, RM14 2LX

Our Guest House provides superb English/
C o n t i n e n t a l c u i s i n e , space and c o m f o r t .

"The Cactus Place'" is almost
always open, but please phone
Upminster 29911

Proprietors:
Jean and Howard Turnpenny
On entering T h e Lizard village fork left for Church
Cove and T h e Lizard and Cadgwith Lifeboat
Station.

Collections Bought

—

No Lists Issued

B R A N C H V I S I T S BY A P P O I N T M E N T
Lunch/High T e a arranged on request

WHELDON & WESLEY

W. & H. Guirl

LTD.

Buy and Sell

BOOKS

Growers of

Cacti and Succulent
Plants

on all branches of

N A T U R A L HISTORY

Glenholme' Nursery Road
Nazeing, Essex
Telephone: Hoddesdon

especially

Botany & Horticulture

62291

in a l l languages

Sorry — No Lists

•

VISITORS AND PARTIES WELCOME

L Y T T O N LODGE,
CODICOTE, Nr. H I T C H I N ,
HERTS.

•

a prior telephone call w o u l d

Telephone: Stevenage (0438) 820370
be appreciated

Telegrams: Wheldwesly, Codicote, Hitchin
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Whitestone
Whitestone Gardens has everything for succulent fanatics and beginners.
A large stock of plants, seeds, books and sundries is constantly on view,
and the nursery is open to visitors every day.
Our plants are primarily nursery-grown seedlings, but we also stock a
range of larger plants. The nursery shop carries almost everything ever
likely to be needed by the cactus enthusiast, including a range of books
and other publications which is the most comprehensive in the w o r l d .
We stock every book in print and many that are'nt — why be kept waiting by your local bookseller when you can ring or write to us and get
your needs by return of post.
Most of the Whitestone Collection is permanently on view to visitors —
free of charge. This is constantly expanding, and now represents one of
the best displays in the country. It is of special interest to serious students
by virtue of the logical arrangement and the high proportion of authenticated reference material.
Anyone who hasn't been before can find us about 3V2 miles from Thirsk
on the A170 Scarborough road in the heart of North Yorkshire's most
attractive tourist countryside.
Whitestone Publications
1977 Price List 32 pages of plants, books and sundries, bigger than ever
and illustrated in full colour and monochrome. Free to existing clients
(sent automatically). New UK customers please send four 6%p stamps,
and overseas customers three International Postal Reply Coupons.
Catalogue of Cacti, 30p + Wp postage
An alphabetic listing of genera w i t h a selection of species 50 pages, 32
illustrations.
Catalogue of Succulents, 50p + Wp postage
Complementary to the last, dealing w i t h succulent genera other than cacti
and mesembs. 44 pages. 38 illustrations.
All three publications sent for £1.00 post free.
STILLWANTED!
Obsolete publications, especially American journals (we pay 40p per issue),
NCSS journals (we pay 10p per issue) and books for our second-hand trade.
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Cover D e s i g n
The first half of this issue is devoted to the Mesembryanthemaceae and students at Middlesex Polytechnic
(Art & Design) have competed to design an appropriate cover. The winner is George Kotas with his
picture of Gihbaeum album. Drawings from three other
entries appear (reduced in size) on this and the following pages. The students visited Kcw Gardens earlier
this year to draw and photograph 'on location' in the
South African Succulent House.
Extra pages
W e ' v e got more pages than usual thanks to the generosity of one of our members who has met the printing
costs of the principal scientific feature, Dr. Dupont's
article on Mesem pollen. More pages every issue would
mean better coverage of all the succulent groups (cacti
included, of course), more topical reports and so on.
But for this we need more subscribers—or more donations! The present subscription barely meets the production costs and postage for four 24-page sparsely illustrated issues, and these costs continue to rise.
Department o f Errors
The two-in-one SEM picture of a Mammillaria beneckei
seed on p. 38 of the May issue was printed the wrong

Mitrophylhtm and Cheiridopsis
drawn by Marion Wilds
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Among our Mesems
by Betty Maddams

W h e n wc write in this Journal it is generally about
cacti and we are particularly associated with the genus
Mammillaria and its close relatives. However, those who
manage to continue past our large greenhouse with its
extensive collection of the latter group will find a
smaller glasshouse beyond which is fondly termed 'the
Mcsem House'. Although the cacti have invaded as they
have everywhere in our establishment they have not
succeeded in pushing the Mesembryanthemaceae out and
this family provides us with fascination and colour
throughout the year. Hence, what better way of telling
you about these plants of ours than recording the
happenings throughout the year;
Perhaps you may think that the N e w Year is hardly
the time for Mesembryanthcmums but some cannot
resist opening in the winter's sun and the gayest to our
way of thinking is undoubtedly Cerochlamys pachyphylla,
a monotypic genus. Cerochlamys means 'wax mantle'
and the blue-green leaves give just this glowing effect.
W h e n , as happened this year, it greets the N e w Year
with three sparkling pink-lilac flowers it really brightens the winter. Moreover, these flowers last for several
weeks. This species is easily grown from seed and we
have flowered it at three or four years old.
Another plant that greeted the January sun this year
was Herreanthus meyeri, flowering for the first time for
us. The sparkling white flowers were set off well by the
pale green keel-shaped leaves and they lasted for several
weeks. Some of the Gibbaeums flower around this time
of the year, too. Most noteworthy in my opinion is

Mesems

Lithops dorotheae

(photo: Peter Chapman)

Gibbaenm shandii. The tight oval leaves arc so closely
covered with a soft 'bloom' they seem bluish grey and
the flower buds emerge in an angular, almost awkward
way. There is nothing awkward about them when the
brilliant pink-purple petals open wide on a sunny day,
though, and they arc a welcome sight indeed in the early
months of the year. It is obvious that if these plants, and
others which arc beginning to bud, arc growing they
will need some moisture, and I water them sparingly
on the morning of a sunny day if possible during the
winter months at intervals according to the weather.
Although the minimum temperature in that greenhouse is around 48°F (9°C) rotting of roots can easily
occur in a long rainy or cold spell with little sun to decondensation in the daytime. It is also vital to put these
plants where they will receive the best light and sunshine when there is any.
By mid-February there are usually plenty of buds
beginning to appear but when they open depends very
much on the weather at the time and it may well be midMarch before colour shows. However, Aloinopsis and
Titanopsis will often have a 'sneak' opening on a sunny
afternoon and then appear to be tightly closed for a week
or more until another suitable time occurs. A. schooneesii
is generally the first and our large mound looks most
attractive when it is liberally dotted with the starry
orange-yellow flowers. These may well last anything
up to a month. The Titanopsis species generally open a
little later in the year with us although an occasional
early bloom may appear. However, the leaves of these
plants arc so fascinating they barely need a flower to enhance their appearance. It is worth taking a magnifying
glass the better to admire the amazing arrangement of
raised shiny dots that cover them and the shades of
greens and greys and even reds cover a wide range.
Titanopsis hugo-schlechteri is a very compact slowgrowing plant and the whole plant appears to have a
pinkish glow which is increased when the orange-pink

drawn hyjenni Lofts
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flowers open. Others such as T. fulleri flower well but
have a rather straggly growth so it is best to trim them
and rc-root the cuttings from time to time. They all
need a little care with watering.
Carnianthtts (Tischleria) peersii may be rather more of
the shrubby type than most Mcscms I grow but it is very
reliable for producing the bright yellow flowers over a
long period, from March to about July generally, so it is
worthwhile growing and certainly no trouble at all.
The same can be said of two other reliable flowering
species, which also start their flowering season around
April, Hercroa pnttkamerana and Bergeranthns scapiger;
once they start flowering they continue on and off
throughout the summer. Chciridopsis also flower around
this time of the year but although several show signs of
budding the only one we have flowered so far is C.
pcculiaris which, certainly to my mind, lives up to its
name. The thick leaves flatten downwards as the next
pair grow and then the thick flower stem pushes up; the
bud gets really fat before it eventually opens and a rather
untidy but very bright yellow flower emerges. This,
like the Hercroa, seems to enjoy its plastic pot although
the majority of the family arc happy and flower well in
drawn by Sheila Galbraith
Faucaria
'clays'. Maybe it requires more than average moisture
to keep those very succulent leaves stiff.
Although Stomatiums have a habit of popping up
When the days lengthen and the month of May is well
odd flowers at all times of the year they seem to start
in there is plenty to watch. The Litlwps gradually come
their main flowering season in June. Though the plants
into growth and have to be treated individually as the
and the bottle-brush type flowers are tiny it is amazing
old leaves shrivel right up and they are ready for
that the scent of the latter can fill the whole greenhouse
watering again. Sometimes the earlier species, L.
gradUdelineata and L. pscudotntncatella and their near when they open in the evening. I am particularly fond of
Stomatiwn nivalin with its bright white flower and neat
relatives produce buds very soon and can even be in
greyish fleshy leaves. Another plant with 'bottlebrush'
flower by the end of May or early June but most of the
type white flowers is Dactylopsis digitata; this strange
others are much later. Once all the species have complant certainly lives up to its name—digitata—with
pletely dried up their old heads and have colourful new
finger-like, almost tubular fleshy shoots pointing at
ones growing well I soak all the pots from the base in a
odd angles. The long-lasting white flower appears near
zinc tray in which I have mixed systemic insecticide
the growing-point. 1 find that when in growth the plant
according to directions. This not only ensures that the
needs
to be moist all the time otherwise it flops and
new roots have a good start moisture-wise but also any
hence it is one of the few Mcsems which I grow in a
root mealy-bug or other insects are exterminated before
plastic pot. It is difficult to define actual growing
they have a chance to be destructive again.
periods because my two plants of this species have the
awkward habit of growing at different times!
Some of the Conophyturns come into growth much
earlier than the rest. With us these arc the C. pelhicidumj
aipreatwn types and the 'bilobes'. C. enpreatum, with its
copperish coloured, lined heads and clear white flowers
with yellow centres, is one of my favourites. It will
flower over quite a long spell but care is needed with the
watering. Everyone seems to have a pet method for
cultivating Conophytums and most of them work
equally well. I start watering once the new heads have
pushed through the skins that were the last year's heads,
about once a fortnight at first then about once a week
until late autumn when I gradually decrease the amount
again. I give them about one good watering a month in
January and mid-February and then leave them to rest
until midsummer. Like the Lithops, sometimes the
(photo: Betty Maddams)
Conophytum velutinum
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and have the former you can enjoy a succession of
flowers for several months.
In a rapid survey such as this one it is impossible to
say much about any one plant but, fortunately, some
have been featured in Connoisseur's Corner from time
to time and amongst these is a particular favourite of
mine, Psammophora longifolia. I grew this plant some
years ago from seed distributed by the Society. It is a
stocky little gem with its thick keeled succulent greyish
leaves, and it delighted me by flowering when it was
just over four years old. The fresh sticky red new
growths on the various rosettes part to allow the red
buds, which open into pure white flowers, to come
through. A very attractive and compact plant.
By this time the Faucarias are coming into bloom.
What a tough genus this is and rewarding, too, because
the flowers seem to open even under adverse conditions.
Some do get straggly and often need breaking up and
rcrooting every few years. F. tuberculoid is noticeably
different and easily recognisable by its tuberculate leaves
but, once again, I am drawn to the white-flowered
species, F. Candida, which for us proves to be a neat,
mounding plant which flowers very late into the year.
Another plant that may continue flowering late into
the year is Bijlia cana. One plant wc grew from seed has
a number of closely growing rosettes on a stem and
when the flowers gradually open it seems as if they all
arise from one central point. It is hard to see how many
arc on each growing centre.
In this article I have only had time to mention the
plants that give mc particular pleasure and that have
flowered for me but I have a number more that arc
interesting to grow. Some have only a short season of
growth each year. One such is Sphalmanthus (formerly
Phyllobohis) which has a stout swollen stem base from
which the deciduous growth emerges each autumn, at
first reddish in colour but later green. The strange
greenish flowers follow fairly soon but generally soon
after Christmas all is over and the swollen stem is all
there is left to sec again. I have never succeeded in
flowering
Mitrophyllums,
Mimctophytums
or
Conphyllums although some of the plants I have in these
genera arc fairly elderly and grow lustily during their
short season. During this time they need plenty of
water or they arc inclined to flop but they can soon rot
away if given water at the wrong time.
I hope that I may have helped some and encouraged
others to try growing this fascinating family of plants
and also perhaps inspired those w h o have felt that
Lithops and Conophytums were the only members
worth growing. For beginners I would suggest that the
Society's leaflet on the Mesembryanthemum family
would be useful. It includes a number of references for
further reading in back numbers of the Journal.

different species will flower over a long spell, perhaps up
to three months and at other times there is one main
show of flowers around mid-October. T o me, C o n o phytums arc more interesting than Lithops, as they have
such diverse body forms and colourings not to mention
the range of colourings in flowers including the straw
and pale pinks of those beautiful night-scented species
such as C. uviforme and C. wiggettac.
September to October may, I suppose, be considered
the peak time for Mescms. The Ophthalmophyllums
join the early Lithops and the Pleiospilos begin to swell
and then open their buds. The smallest of the latter,
P. hilmarii, is also the earliest for us and I think it is the
most attractive, t o o ; the purplish grey of the small
smooth heads is distinctive and the flowers which arc
almost orange, almost cover them. Here is another
species that requires careful watering, a little too much
in a dull spell and those smooth heads can easily crack.
The same is true of Argyrodcrmas—the name, meaning
'silver skin', is very appropriate, but those smooth
heads can be spoilt if too much water is given. The
flowers of this genus are bright and open wide on sunny
afternoons. A. roseum (one of the forms of A. delaetii)
with its brilliant pinkish purple flowers is most striking.
Frithia pulchra has flowers of a similar colour but with
a yellowish centre round the stamens. For us its flowering times arc quite unpredictable, it has flowered both at
Christmas and at midsummer in different years but I
think July onwards is its normal main flowering spell.
The tiny stumpy heads are very like Fciicstraria but of
much rougher texture and the 'window' area and new
growth is more pinkish. My maxim with this plant is
water well when in bud or flower but sparingly other
wise. Perhaps it is logical to mention Fciicstraria next; we
have several plants, some I acquired when small seedlings and some I grew from seed. The flowers are of
several shades of yellow or orange-pink but during the
last few years I have obtained two true white-flowered
ones, termed either F. rlwpalophylla or F. aurantiaca var.
rlwpalophylla. There arc no doubt good and bad
flowering clones in this genus and if you arc lucky

Frithia puhlira

* Available from the Publicity Officer (Mrs. Maddams, 26
Glen field Road, Banstead, Surrey) price \2.p inch postage or
10 copies for 40/) inch postage.

(photo: Betty Maddams)
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Notes on the Pollen of the Mesembryanthemaceae
Principal types, variation and problems requiring study
by Suzanne Dupont*, University of Nantes, France

being coated under vacuum with a layer of carbon and
gold to a thickness of approximately 200 A. The observations were made using a current of 25 kilovolts.

Introduction
The present study of pollen in the Mesembryanthemaceae was undertaken within a general framework of
systematic and phylogenctic considerations regarding
this family (sec Dupont, 1968). The following treatment
is concerned only with the sculpturing of the cxine
which, in turn, represents no more than a part of the
palynological study. The work done to date must therefore be regarded as a preliminary investigation. I have
studied just a small proportion of all the numerous described species of the Mesembryanthemaceae, and I can
thus draw no generally valid conclusions; but even at
this stage many questions have arisen, and these demonstrate the value of pollen studies as a tool for the furtherance of our knowledge of this family.
The nomenclature used is that of H. Jacobsen (1970).

Exine t e r m i n o l o g y
Palynological terminology varies widely from one
author to another, the terms used in different works are
therefore not always identical. H. Straka (1964) wrote:
'Palynological terminology is far from having been
standardized—hardly surprising, since palynology is a
relatively recent study. Every author uses some terms
which arc unfamiliar . . . '. Since 1964 the number of
terms has greatly increased.
The pollen-grain is said to be tcctatc or tcgillatc where
the outer layer of the exinc is continuous or covers more
than 80% of the surface. The term tectate was chosen
in preference to tcgillatc by the Association of Frenchspeaking Palynologists, at a meeting in Paris on 17
October 1975.
The tectum may be continuous, in which case it is
referred to as imperforate or complete. It may show
perforations, and is then known as perforate; perforations of this kind, depending on their size, may be
visible under the light microscope (fig. 2, Glottiphyllum
sp.), or only by means of the scanning electron microscope (fig. 3, Mesembryanthcmum crystallinum). W h e r e
the tectum covers less than 80% of the surface, it is semitcctatc; if it forms a network of fields which may be
larger or smaller, and regular or less so, the exinc is then
reticulate (fig. 4, Jacobscnia kolbet). The cxine may be
intcctatc, i.e. reduced to its inner layer and often consisting of columcllac (fig. 5, Jcnscnobotrya hssowiana).

General Pollen M o r p h o l o g y
Pollen-grains in the Mesembryanthemaceae arc subspherical, with three elongate gcrminativc zones; they
arc thus tricolpatc. The zone between the extremity of
the three furrows is the pole, and that equidistant from
the two poles is the equator (fig. 1, Glottiphyllum sp.:
a, view of the pole; b, meridian view showing two
furrows; c, meridian view with one furrow).
By means of a light microscope a measurement is
taken of the distance between the poles (P) and the
equatorial diameter (E). Three groups are distinguishable on the basis of the relationship P/E, where this has
been established in principle by a considerable number
of measurements:—
1. P greater than E: the pollen-grains arc then said
to be longiaxial;
2. P equals E: the grains arc said to be cquiaxial;
3. P less than E: the grains arc said to be brcviaxial.
In the species of Mesembryanthemaceae observed, P
is not greatly different from E (P and E arc both around
25 [i), but the three groups mentioned above arc still
recognizable.
In order to study the morphology of the external part
of the cxine, the grains arc examined by means of a
scanning electron microscope 'JSM 2', the surface first

The ornamentation of the cxine is not constant over
the entire surface of the pollen-grain: it sometimes
differs at the pole or the equator, and is quite often
modified in the vicinity of the furrows. T o ensure that
results arc comparable, it is therefore essential always to
study the same area; I have chosen that between two
furrows at the level of the equator (but to break the
monotony I have also provided illustrations showing
either the furrows or the poles).
The tectum may be smooth or show prominences or
hollows. Raised ornamentation—the only one of interest in the species under study—may consist of baculcs
(small rods), vcrrucae, gcmmulcs (vcrrucac borne on a
stalk), spinulcs, rugulcs ( ^ e l o n g a t e d elements on the
grain-surface, which may be sinuate or not, or arranged
irregularly) (fig. 6, Aptenia cordifolia).

•Address: Dr. S. Dupont, Laboratoire d'Ecologie et Phytogeographie, U.E.R. des Sciences de la Nature, 13.P. no. 1044,
44037 NANTES CEDEX, France. This paper is the text of a
communication to the XIV I.O.S. Congress, Barcelona, 1976,
translated by Lois Glass.
57

Features of various species and comments on their
classification
Aptenia cordifolia has a rugulose cxine; between the
rugules there are perforations with a diameter of o.i0.3 (i, which of course cannot be seen under the light
microscope (fig. 8). Density of these features is not constant in all the grains observed: the rugules may be very
dense and mask the perforations (fig. 7).
Platythyra haeckeliana (fig. 9) has an exine of the same
type, with rugules and perforations having a diameter
of 0.1-0.3 (A. This applies also to Scelctium anatomicum
(fig. 10).

Prenia sladeniana (fig. 11) exhibits very dense verrucae
which can have a diameter up to 0.5 [x, and numerous
perforations mostly not exceeding 0.1 y..
The four species mentioned above belong to the
subfamily Mesembryanthemoideae, which is characterised by fruits with axile placentation; Aptenia and
Platythyra form the subtribe Mesembryantheminae; and
Sceletium and Prenia the Preniinae. If, therefore, a
classification were to be attempted on the basis of exinesculpturing, it would not tally with that laid down by
Ihlenfeldt, Schwantes and Straka (1962). Rugules have
been observed solely in the three genera mentioned—
i.e. always in species with axile placentation.

P III. The following are a few examples of genera where
the seedlings conform to P II and P III: Keusitia pillansii
(fig. 13, 14), a plant of erect habit, where the exine
shows spinules; several species of Faucaria, forming lowgrowing tufts; Rhombophyllum rhomboidcum (fig. 15);
Dinteranthus puberulus (fig. 16); Herreanthus meyeri (fig.
17, 18); Nelia meyeri (fig. 19) in which the grains are
very small (P = ca. 10 [x).
In another type of exine the perforations are invisible
under the light microscope, these perforations being of
the order of 1 p, with verrucae, bacules or spinules on
the tectum: Frithia pulchra (fig. 22, 23); Khadia acutipetala (fig. 20, 21) where the exine shows coarse corrugations and spinules which are not very prominent;
Acrodon bellidiflorus (fig. 24) in which the exine-surface
is irregular, with numerous spinules; Schwantesia
loeschiana (fig. 25, 26) which has a smooth exine with
well-spaced verrucae; Fenestraria rhopalophylla (fig. 27)
where the spinules are particularly well developed;
several species of Glottiphyllum (fig. 2); Trichodiadema
sp. (fig. 32, 33). Fig. 34 shows a fragment of the stigma
of a Trichodiadema sp.; the stigmatic papillae appear
perfectly smooth, even at a magnification of X 3000.*
It will be noted that in this group likewise the plants
are of widely varying habit.

Aethephyllum pinnatifidum (fig. 12) has an exine
T h e s e papillae, which are much more fragile than pollencharacterized by the presence of numerous perforations
grains, were given a different pre-treatment; the stigma was
with a diameter not exceeding 0.3 u., and equally numfrozen in liquid nitrogen by the method which A. Barreau has
erous verrucae of ca. 0.4 \x. Carpanthea pomeridiana,
perfected, and was then studied under low voltage (2.5 kiloMesembryanthetnum crystaUinum (fig. 3) and Micropterum volts).
papulosum have a similar exine-type. In Aethephyllum,
Carpanthea and Micropterum, the fruits have parietal
placentation, while in Mesembryanthetnum it is axile.
PLATE I
Clearly segregation of genera with parietal placentation
I. Glottiphyllum sp. (a, polar view; b, meridian view showand those with axile placentation is not reflected in the
ing two furrows; c, meridian view showing one furrow. All
X 1000). 2. Glottiphyllum sp. Exine showing perforations
exine-sculpturing.
visible by light microscopy ( x 10,000). 3. MesembryantheThe seedlings of all the species observed show a long
m u m crystaUinum. Exine with perforations only visible by
slender hypocotyl, cotyledons noticeably longer than
SEM ( x 10,000). 4. Jacobsenia kolbei. Reticulate exine
broad, and a reduced cotyledon-tube; they are scarcely
(X 10,000). 5. Jensenobotrya lossowiana. Intectate exine
(X5000). 6. Aptenia cordifolia. Rugulose exine (X5000).
succulent. They are type PI in the following diagram:

7, 8. Aptenia cordifolia. The rugulosities on one grain arc
very crowded and perforations are not visible, whereas the
latter are very clearly seen on the other grain (X 1500). 9. Platythyra haeckeliana. Rugulose exine (X5000). 10. Sceletium
a n a t o m i c u m . Rugulose exine (X 1500). I I . Prenia sladeniana
Exine with very closely spaced verrucae ( x 1500) 12. A e t h e p h y l l u m pinnatifidum. Perforations not visible by light
microscopy; verrucae widely spaced ( x 10,000). 13, 14.
Kensitia pillansii. ( x 3000 and X 10,000). 15. R h o m b o p h y l l u m r h o m b o i d e u m . Verrucae scarcely visible by light
microscopy, perforations not visible ( x 5000). 16. Dinteranthus
puberulus. Polar and meridian views; exine with perforations
having a diameter of the order of 0.1 y. (not visible by light
microscopy) ( x 1500). 17, 18. Herreanthus meyeri. ( x 10,000
and X1500). 19. Nelia m e y e r i . One of the smallest grains
studied; the distance between the poles is c. IOJX (X5000).
20, 21. Khadia acutipetala. Wrinkled exine with the verrucae
scarcely distinct (X 1500 and X 10,000). 22, 23. Frithia pulchra.
(X 1500 and X 10,000). 24. A c r o d o n bellidiflorus. Exine with
spinules ( x 10,000). 25, 26. Schwantesia loeschiana. ( x 1500
and x 10,000).

The type of exine we have just described is also found
in species where the seedlings are recognizably succulent, with a medium or short hypocotyl, reduced cotyledons with fleshy scales, and a cotyledon-tube which is
either moderately or only weakly developed, such as we
see in P II, as well as in those species with very succulent
seedlings where the hypocotyl is extremely reduced and
the cotyledons are united for most of their length to
form a cotyledon-tube which, seen externally, could be
mistxk°n for a hypocotyl; the latter are shown above as
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surprise me to learn that these variations are in fact evidence of hybridization.

The size of the perforations increases progressively,
with a tendency towards a reticulate exine such as is
seen in Jacobsenia kolbei (fig. 35, 4); we can see that the
exine is intectate in some places. Verrucae on the
nexine are faintly visible (fig. 4).

Variation w i t h i n genera
Another fact to emerge is that within any one genus
the exine varies from species to species. Thus in Lithops
sp. (fig. 50, 51) all the perforations arc too small to be
detected by the light microscope; in L. erniana var.
aiaisensis (fig. 52, 53) most are not visible; and L.
werneri (fig. 54, 55) and L. pseudotruncatella var. volkii
(fig. 56-59) have numerous perforations which are
visible with the light microscope. Similar differences are
observable in Conophytum. C. burgcri (fig. 63-65) shows
numerous rounded perforations and scattered verrucae;
C. pellucidum (fig. 61, 62) has dense bacules between
which perforations of varying size can be seen; in C.
fulleri (fig. 66, 70) irregularly shaped perforations are
present; C. pageae (fig. 60, 67) has a reticulum of convex walls; and in C. scitulum (fig. 68, 69) there are flat
walls with verrucae on the nexine.
Dorotheanthus bellidiformis (fig. 71, 72), a species with
flat leaves and large flowers, possesses an exine with
numerous perforations of the order of 0.2 \i.; the same
applies also to D. oculatus as well as to D. gramineus, a
species with semi-cylindric leaves; D. apetalus (fig. 76,
77), a stemless species with flat leaves and reduced
flowers, has a very different and much more sculptured
exine, with large perforations. Similar variations exist
between the exine of Mcsembryanthemum crystallinum
(fig. 3), a flat-leaved species, and that of M. nodiflorum
(fig. 80) where the leaves are semi-cylindric.
Another example is provided by the genus Braunsia.
Pollen of B. apiculata was studied from plants cultivated
at Kirstenbosch. These plants came from three different
localities (see captions to fig. 73, et seq.). Flowers from
one source provided pollen with distinct perforations
(fig. 75, 79); those from another locality produced
grains with perforations of the order of 0.1 [x (not
visible under the light microscope) (fig. 84, 85). In
pollen from the third locality, prepared at the same
time, some grains were found to have perforations
visible under the light microscope (fig. 73, 78) while
others appeared to lack perforations (fig. 74, 81). It is
possible that the carbon and gold coating masked them.
In all these grains the cxinc had spinules. In B. geminata
(fig. 82, 83) the pollen has spinules, as well as perforations scarcely exceeding 0.3 jx. The conclusion seems to
be that, depending on the provenance of the flower of
B. apiculata, its pollen and that of B. geminata can either
be of the same type or quite different.
W e can see therefore that the exine-sculpturing is not
a generic character; from the taxonomic point of view
it has not the same value as seedling-type or stomatatype since these are constant for all species within a
genus. In passing, it may also be noted that it has not
been possible to detect exine-differences between
Lcucolithops and Xantholithops, although R. Haas (1971)
found the distinction to be valid in relation to seeds.

Variation within species
Variation is observable within given species. An example
is Aptenia cordifolia, where the corrugations are very
variable in density. Conophytutn herrei shows dimorphism of exinc-sculpturing. The grains from a single
flower may have numerous perforations of large size
(fig. 44), or alternatively grains with occasional perforations which are scarcely visible under the light
microscope (fig. 43). It would be interesting to know
whether or not this dimorphism is constant.
Jensenobotrya lossowiana provides another example.
Within a single flower some grains arc tricolpate while
others arc syncolpatc, i.e. they have more numerous and
inter-connected furrows (fig. 36-40); moreover the
exine may have large perforations (fig. 42) or it can be
reticulate (fig. 41) or intectate (fig. 5).
Syncolpate grains have been observed by M. van
Campo (1967) in Ruschia vaginata; she considers the
presence of these grains to be phyletically significant.
Other palynologists see the syncolpatc grains of
Jensenobotrya as evidence of hybridization but according
to H. Herre, the plant which provided the pollen could
not be a hybrid.
In Ruschia perfoliata it is to be noted that the exine is
not reticulate in the vicinity of the furrow (fig. 45, 46),
and that verrucae are present on the nexine (fig. 49). This
species also exhibits variability both as to the number
and the position of the furrows (fig. 47,48). It would not

PLATE II
27. Fenestraria rhopalophylla. Polar view of a grain;
spinules well developed (X1500). 28, 30. Mitrophyllum
pillansii. The exine shows large perforations between the
furrows and at the pole, sometimes with verrucae on the
nexine (x 1500 and X 10,000). 29, 31. Mitrophyllum pillansii.
The perforations close to the furrow are not visible by light
microscopy (X 1500 and X 10,000). 32, 33. Trichodiadema sp.
The exine has large perforations near the equator (fig. 33),
rarely with verrucae on the nexine. The perforations increase in
size towards the poles where the verrucae are numerous on the
nexine (x 1500 and X 10,000). 34. Trichodiadema sp. Pollengrains on the stigmatic papillae (x 150). 35. Jacobsenia kolbei.
(X1500). 36-40. Jensenobotrya lossowiana. Syncolpate
grains (X1500). 41. Jensenobotrya lossowiana. Reticulate
exine (x 5000). 42. Jensenobotrya lossowiana. Perforate
exine (x 10,000). 43, 44. Conophytum herrei. Two views of
the exine on grains from the same flower (x 10,000). 45, 46.
Ruschia perfoliata. The size of the perforations decreases
visibly close to the furrows (X1500). 47, 48. Ruschia perfoliata. Grains with an abnormal number of furrows (x 1500).
49. Ruschia perfoliata. The exine seen at the level of the
equator between two furrows; several verrucae on the nexine
(X 10,000). 50, 51. Lithops sp. Perforations of c. o.i[x(X 1500
and X 10,000). 52, 53. Lithops erniana var. aiaisensis.
(X 1500 and X 10,000). 54, 55. Lithops werneri. (x 1500 and
10,000).
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W e see that the breakdown on the basis of placentation, seedlings, stomata and exines does not produce any
clear correlation. The group of genera with seedlings
of P II-type shows maximum variability as to stomata
and cxine-configuration.

Correlation w i t h other characters
In a study of the epidermis (Dupont, 1968), I found
three types of stomata on the leaves of certain genera,
while in others they were of two types only, and a few
had only a single paracytic type; I have designated
these three types S I, S II and S III. A comparison of
exine-type was made in relation to placcntation, seedling-type and stomata-type, and the findings are summarised in the following table:—
Placentation

Parietal

Axile

Seedlings

P1

P1

P II

P III

Stomata

S1

SI

S1
S II
S III

S III

Exine

T mp
P
Rugules in
only three
genera in
this group

Evolutionary and m o r p h o g e n e t i c considerations
J. W . Walker (1974), drawing on a study of many
species of the order Ranales, suggests an evolutionary
trend in the exine. In his view, the starting point is a
tectate-imperforate exine, then on to the perforated
type, via a semi-tectate and finally to an intectate one.
It should be noted that the most primitive of these—
tectate-imperforate—has not been observed in the
Mcscmbryanthemaceae. This is hardly surprising, given
the degree of evolution exhibited within the family, e.g.
features such as succulence, apetalous flowers with reconstitution of the corolla from the stamens, and supernumerary vascular bundles.
Can w e perhaps detect an indication of the evolutionary process in the exines of Jacobscnia and Jcnsenobotrya which, in one and the same grain pass from
reticulation to the intectate type; Is there any evolutionary significance in the differing exine-characters in
different species of the same genus—exine-characters
which may prove to be linked to anatomical, m o r p h o logical and physiological characters of the plant; O r in
the polymorphism of certain species;
The question must be asked as to whether a given
type of sculpturing does not perhaps correspond to
several different structures so that apparently similar
grains ought in fact to be classified in different groups;
the study of pollen-grain sections could provide the
answer. Equally the question arises as to whether the
morphogenesis of seeds is always identical for any given
type of sculpturing; to ascertain this it would be
necessary to follow the development of the grains.
Much work certainly remains to be done on the palyno] ogy of the Mcscmbryanthemaceae.

T mp
P

T mp
P
ST
IT

T mp
P
ST

Abbreviations: T = t e c t a t e , ST=scmi-tectate (reticulate), IT=intectate, mp=perforations not visible to the
light microscope, p=perforations visible to the light
microscope. (P and S explained in the text.)

PLATE III
56. Lithops pseudotruncatella var. volkii (x 1500). 57-59.
Lithops pseudotruncatella var. volkii. The exine viewed at
the level of the equator between two furrows, and in the centre
of a furrow; the two views are almost indistinguishable. The
exine appears more perforate near the poles, (x 15,000). 60, 67.
Conophytum pageae. (x 1500 and X 10,000). 61, 62. Conophytum pellucidum. Exine with bacules (X 10,000 and
X1500). 63, 64. Conophytum burgeri. Meridian and polar
views; same view of the exine (X1500). 65. Conophytum
burgeri. Exine between two furrows at the level of the
equator (x 15,000). 66, 70. Conophytum fulleri. (X1500
and X 10,000). 68, 69. Conophytum scitulum. Reticulate
exine, with verrucae on the nexine (X1500 and X 10,000).
71. Dorotheanthus bellidiformis. Note the very close
spacing of the verrucae in the furrows (x 1500). 72.
Dorotheanthus bellidiformis. Perforations not visible by
light microscopy (x 10,000). 76, 77. Dorotheanthus apetalus.
Exine very different from that of the preceding species (X 1500
and X 10,000). 80. Mesembryanthemum nodinorum.
Exine very different from that of M. crystallinum (fig. 3)
(X 10,000). 73, 78. Braunsia apiculata. (The three specimens
of this species came from cultivated plants in the Kirstenbosch
Botanical Garden, but were collected in different localities in
S. Africa). Plant from 23 miles NE. of Montagu (Montagu):
exine clearly perforate (x 1500 and X 5000). 74, 81. Braunsia
apiculata. Plant with the same origin as the preceding; pollen
from the same flower, treated at the same time as the preceding;
perforations not observable (X1500 and X 5000). 75, 79.
Braunsia apiculata. Plant from Witteberge, SW. of Laingsburg (Montagu); clearly perforate (x 1500 and X 5000). 84,85.
Braunsia apiculata. Plant from Karoopoort (Worcester);
perforations of c. o.ili. (X 5000 and X 1500). 82, 83. Braunsia
geminata: perforations of c. o.ijj, (x 5000 and X 1500).
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FlOWeri ng MeSemS

photographed by Margaret Martin and Peter Chapman

Depicted in this selection of portraits are: Fenestraria rlwpalophylla (top left), Dinteranthus wilmotianus (top right), Lithops
gracilidelineata (centre left), Bijlia cana (centre right), Faucaria Candida (bottom lift) and Herrcanthus nieyeri (bottom right).
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Notes on the genus Cephalophyllum:
1. A first approach to its Classification
by Heidi Hartmann
Insutut fur Allgemeine Botanik und Botanischer Garten, Hamburg, Germany

General description
The genus Cephalophyllum has been known in Europe
since the early 18th century, when Bradley (1727) and
Dillenius (1732) pictured plants of Mesemlnyanthemum
which were later transferred here. Yet the genus never
seems to have been very popular as indicated by the fact
that no common English name exists for it. Nevertheless these plants arc worth having even in small
collections, as their bright flowers and easy care arc two
advantages over many other Mcsems.
The name Cephalophyllum is derived from the
Greek, and means 'head-leaved'. It refers to the fact that
a number of members of the genus (and the earliest

known) possess central heads of long leaves and long
trailing branches with shorter leaves. Thus, in natural
habitat, the plants can cover wide areas of ground. The
runners can root at their nodes, and by this method it is
easy to propagate the plants.
Cephalophyllum is one of the biggest-flowered Mcsems
known, the flowers averaging 5 cm. in diameter. The
colouring of petals, anthers and filaments is bright and
striking: the plainest form possesses yellow petals,
filaments and pollen; a variation is presented by golden
filaments, purple anthers and brown pollen. Other
colours are a very bright orange combined with yellow
in petals, orange filaments with purple anthers and
yellow pollen. As the flowers also change their appearance slightly from day to day, they present a daily
attraction of the plant. Although not very frequent,
cream and lilac-purple occur, too, as colours of petals.
In most of the species-groups, the flowers are arranged
in cymes and arc long-stalked. The flowers open one
after the other, so that the flowering period can extend
over weeks.
Flowering is followed by fruit-dcvclopmcnt, which
is very frequent and regular under greenhouse conditions. In general, the fruits arc big and show a fascinating regular pattern when opened in water: the valves
radiate star-like and exhibit broad wings. The seedpockets in the centre arc covered by membranes which
form trumpet-like openings near the outer edge. In
most groups the opening itself is closed by a fat white
tubercle (Cephalophyllum type; Schwantcs, 1952).
History o f the genus
The genus was named by N . E. Brown in 1925 in a key
to several genera of the Mcscmbryanthemaceae, with no
description, no type and no list of species. But the name
had been used before by Haworth in 1821 for a section
of Mesemlnyanthemum, with the suggestion that it might
prove a good genus, and for growers of Mesems it was
clear that Brown intended the seven species enumerated
by Haworth in his sub-group Corniculata to be included
in the new genus. Today, there are 87 different names
at specific level and four varieties, but individual plants
arc difficult to identify and the validity of the species
has often been questioned. T w o factors seem to be involved: one is that criteria for the dclimination of
species have changed during the course of time (i.e.
different species concepts have been applied) and the

Dillenius's engraving oj Mesemlnyanthemum
loreum
(Hortus Elthamcnsis, tab. 200. 1732J, showing the 'headshoots' with long leaves and trailing runners with shorter
leaves on which the name Cephalophyllum was later based.
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other is the human element: later workers have not
always known what some of the old names correctly
applied to, and rather than investigating them thoroughly have described new species and ignored the
old. In order to demonstrate the difficulties that have
arisen, the Cephalophyllum hreum complex will be taken
as an example in the second of these articles.

long
runners

Taxonomic division of the genus
a) Vegetative characters
When Haworth (1821) divided his group 'Cephalophylla' he mainly used differences in leaf-shape as
characters for delimination. Thus, all plants with unequal (heterophyllous) leaves were grouped together,
and all those with one leaf-type (isophyllous leaves).
Later classifications (e.g. Bolus, 1936) were based mainly
on whether or not runners arc produced, and whether
or not they form adventitious roots.
Our own investigations on living material with respect to these characters gave the following results:
1. Formation of adventitious roots is very common in the
genus, but it has not been seen, under natural conditions,
on plants without runners. Rooting can easily be induced, however, and in habitat it can result from damage
to the plant.
2. Runners can be long, short or absent. All types arc
found in, for instance, the C. hreum complex.
3. Length oj intcrnodes. Two conditions are distinguished
here: short intcrnodes which arc not visible but enclosed in the leaf-sheaths; and long intcrnodes which
are clearly visible, often being longer than the subtending leaf-pair.
4. Leaf-shape can be different in one plant (heterophylly)
ornot(isophylly).
Mathematically, there are twelve possible combinations of the above characters, but in the material studied
only five were found. These are shown as a-e in the
following table:

short no
run- runners ners

long

heterophylly

a

c

internodes

isophylly

b

d

short

heterophylly

internodes

isophylly

e

b) Fruit morphology
Another source of valuable taxonomic characters is
presented by the fruit. Examination of the capsules
reveals significant differences in their shape and internal
morphology, and here too, five types can be distinguished:
A. Characterized by a nearly rectangular upper part,
where the sides of the valves are thickened to extensive
rims. The lower part can be semi-globose or funnelshaped, and significant differences in size exist between
the two sub-types. In their internal morphology, these
fruits differ from all other types in the genus by the
possession of very small, mostly black tubercles. Sandgrowing populations from the sea-coast exhibit these
fruits, and in this context it is noteworthy that the genus
Fenestraria from similar ecological areas possesses the
same fruit type.
B. Characteristic of the C. /oreifw-complex, this type
possesses semi-elliptical parts, both of which arc depressed centrally, so that the peduncle is not inserted at
the lowest point of the fruit. Another striking feature
is the fragility of the stalk, which is normally missing
when the fruit is ripe. The opened fruit can be recognized by its elliptical elongated tubercles.
C. The most common type in the genus, consisting of
almost equal, bowl-shaped parts. The lower part often
is crowned by a rim, thus stressing the bowl-shape. In

Open Cephalophyllum capsules, types 'A' (left) and 'C.
Note the contrast between
black and white tubercles.
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Capsule type 'B'. Note the elliptic tubercles.
its internal morphology, this type is less homogeneous
than the others, as the variation in the width of the
valve-wings, in size and position of the tubercles, and in
the shape of the opening of the covering-membranes, is
wide.
D. Occurs in few group sonly and can be recognized
by a very round, hard lower part which is topped by
the upper part like a pot by its lid. The centre of the lid
is often elevated. The internal morphology of these
fruits equals those of type C, and a number of intermediate populations have been found.
E. Known from one group only. It is of hard consistency, the lower part is funnel-shaped and the upper
rounded with a central deepening, while the edges of the
valves arc bent upwards. The most striking feature in
the opened capsule is the existence of low closing-rims
underneath the covering-membranes, near the opening,
this character is considered to be typical for fruits of the
genus Leipoldtia, which represent a different fruit-type
(Leipoldtia-typc, Schwantes 1952).
In the accompanying diagram, the five fruit types arc
drawn in side view to show the shape and relative size

Fruit types in Cephalophylluin and the growth forms with
which they are associated (see text).
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Epidermal structure, stomatal distribution and
water-loss in Lithops marmorata
by Brian Fearn
Introduction
There are a number of accounts of the internal anatomy
and epidermal structure of Lithops. Descriptions of the
types of stomata in the Mesembryanthema including
Lithops, were given by Oztig (1940) and by Rcule (1937).
Schmid (1925) published a comprehensive account of
the internal anatomy and floral structure of Lithops
pseudotruncatella. Summers (1911) reported on the
occurrence of lens cells in the epidermis of Lithops. More
recently Dugdalc (1967) has published two short papers
on the internal anatomy of Lithops.
Over ten years ago, before studying the taxonomy of
the genus, the writer began research on aspects of the
water relations of the Lithopinae. Part of that work involved a study of the epidermis and internal structure of
Lithops. Wherever possible fresh material was used as
great difficulty was experienced in fixing and preparing
the material for sectioning. Lithops have a high water
content and shrinkage of the material occurs during
dehydration. The water within the plant is stored in very
large thin walled cells which tend to collapse on
dehydration. The very specialised epidermis also
obstructs the entry of fixation and dehydration fluids.
In spite of the difficult nature of the material, modifications to the standard wax embedding technique have

been successful. O f the numerous killing and fixing
solutions Craf V (one of the Nawaschin scries) has been
most successful (cf. Sass, 1940); Hopwood, 1969).
Cutting the material on a microtome, mounting and
subsequent staining, did not present any difficulties.
The standard Safranin—Fast Green staining schedule
of Johanscn (1940) was used.
Epidermal structure
In Lithops the cuticle is very well developed on the outside of the epidermal wall. Thickening is also deposited

Fig. 2. The epidermal layer in vertical section. Note the
specialized thickening of the epidermal cells.

Fig. 1. Lithops marmorata.
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within the epidermal cells. This is in two distinct layers,
an outer granular layer, and an inner more finely textured layer (fig. 2). There may also be a third layer,
the 'lens' of Summers and Oztig, at the extreme tip of
the cell. This is a raised area in the centre of the epidermal cells. The complex structure of these epidermal cells
is in sharp contrast to the cells which line the inner surface of the fissure. These cells arc never exposed to the
atmosphere and in consequence do not need the special
water retaining structure of the outer epidermal cells.
They are very thin-walled undifferentiated parenchyma
cells.
Distribution o f Stomata
The epidermis in Lilhops is not a complete barrier to
water-loss and the gaseous exchange necessary for
photosynthesis and respiration as there arc large numbers

Fig. 5. Diagram of stomatal distribution. Estimates of
stomatal frequency per sq. mm. for each area are: Fissure,
100; window, o; area 1, 110; area 2, 30; area 3, 85.

of stomata scattered through the epidermal layer. The
characteristic structure of the stomata first described
and illustrated by Schmid (1925) in L. pseudotruncatella
also occurs in L. marmorata, each stoma being located at
the bottom of a pit formed by balloon-like modification
of the three surrounding subsidiary cells (figs. 3, 4). The
pit has the effect of trapping an insulating layer of still
air, thus reducing the rate of water-loss by transpiration.
In the absence of information on stomatal distribution,
an initial study has been made by the writer using L.
marmorata. Epidermal strips were removed using a sharp
razor, mounted in water and examined with the lowpower microscope. Stomata arc absent from the
'window' area but distributed in varying numbers over
the remaining leaf-surface (fig. 5). The largest numbers
arc found in the fissure and on a semi-circular band just
below the window area. Below this, stomata occur in
decreasing numbers over the rest of the leaf-surface.
During the dry season, plants of L. pseudotruncatella
arc pulled down into the soil by means of contractile
roots (Schmid, 1925). This ensures that only the top
surface of the pair of leaves is exposed. Gaseous exchange can still take place via the stomata which arcburied in the soil, as many of these plants normally grow
in very sandy-gravel soils which contain a large number
of air spaces. In many species, e.g. L. pseudotruncatella,
the whole plant is encased in the dried papery remains
of the previous season's pair of leaves. These arc shed at
the beginning of the next growing season. This is an
additional protection to cut down loss of water by
transpiration during the dry season.

Fig. 3. Part of an epidermal strip, viewed by transmitted
light, showing a stoma surrounded by three subsidiary cells.

Fig. 4. Section of the epidermis, showing a closed stoma at
the base of the pitjormed by the subsidiary cells.
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T h e epidermis as a barrier to water loss
Apart from the control exercised by stomatal guard
cells, transpiration in L. marmorata is a physical process
only. The epidermis acts merely as a barrier to loss of
water. The rate of water-loss is very slow indeed.
Hcnrici (1927) found that L. lesliei in moist soil lost 2.5
mg. per gm. of fresh weight per hour. I have measured
the rate in L. marmorata and found that it was much
lower than the value obtained for L. lesliei, i.e. 0.06 mg.
per gm. of fresh weight per hour. The difference may be
related to differences in the annual rainfall in the areas
where they grow. L. marmorata has less than 60 m m . per
annum, L. lesliei over 500 m m .
An indication of the extent to which the epidermis
prevents loss of water can be seen from the experiment
illustrated in fig. 6. T w o similar-sized plants of L.
marmorata were selected and then quickly dipped in
molten paraffin wax so that a single layer of wax c o m pletely covered the plants. T w o circles were then
marked on each plant with an 8 m m . diameter corkborer. The wax was then carefully removed from each
of the marked circles, great care being made not to
puncture the epidermis. The epidermis was then carefully removed from within the circles on one of the
plants, the other plant being left intact. They were then
placed in the light in a desiccator containing Calcium
chloride as a desiccant. The plants, 10 days later, can
be seen in fig. 6. The wax outlines (upper picture) arc
an indication of the initial size of the plants. After removing all the wax (lower picture) the plant from
which the epidermal circles were removed can be seen to
have produced a new pair of leaves.
This may be a mechanism to minimise the loss of
water, a new pair of leaves being rapidly produced when
the existing leaves have been damaged. In the normal
course of events, water is reabsorbed from the old pair
of leaves into the newly forming leaves but there is no
experimental basis on which to explain the mechanism
or control of this water transfer.

Fig. 6. The role of the epidermis in water conservation. For
explanation see text.
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is uncertain, like M. seideliana (not the same as M.
sinistrohamata, to judge from the illustrations) and M.
boedekerana, which appears to belong here rather than
with M. aurihamata, with which it is usually misidentificd.
N o . 75, M. posseltiana Bocd. (1932) is apparently not
distinct from M. rettigiana Bocd. (1930) (no. 89). The
type locality of the latter was given as SW. Hidalgo, but
it has not been rediscovered in that State and its appearance is unlike other species native there. It has been
found near the town of Dolores Hidalgo, in the state of
Guanajuato, however, and it seems possible that the
wrong 'Hidalgo' was cited. I am indebted for this information to Mr. F. Krachcnbuchl, who has collected
M. posseltiana near the city of Guanajuato. N o . 73,
M.gilensis Bocd. (1936), a geographical neighbour from
the state of Aguascalientcs, may also prove to be conspecific, judging from the illustration.

Scries Ilia. Stylothelae (Pfeiff.) K. Schum., Gesamt.
K a k t . , 5 i 6 . 1898.
Proposed lectotype species. The series as hitherto understood contains two principal groups of species with
slender, often soft-textured tubercles, one with hooked
spines, the other without. This is in accord with Pfeiffer's
original circumscription of the group, in which he included M. glochidiata, M. crinita and M. wildiana (=M.
wildii), and M. pusilla (=M. prolifera). Schumann also
included all these species and several others, but did not
select a type. The choice of a lectotype thus needs to be
made, preferably from one of the taxa mentioned. U n fortunately, both M. glochidiata and M. crinita are
tiomina confusa and even M. wildii had no authentic type
locality. Nevertheless, I am in favour of retaining the
name Stylothelae for the hooked-spine group, rather
than M. prolifera and its allies, if only because it is the
larger group and because it has become popular to contrast the principal hooked-spine series as Andstracanthae
and Stylothelae. Hence I propose M. wildii A. Dietr. as
lectotype of Scries Stylothelae.
M. wildii is also the type species of Chilita subg.
Euebnerella F. Buxb. Buxbaum placed the hooked-spine
species I refer to scries Stylothelae in two subgenera,
Euancistracantha and Euebnerella distinguished mainly by
the absence/presence of bristles in the axils, and the
thickness of the radial spines. This is a useful subdivision
though I at present prefer an informal treatment as
follows:
M. B O M B Y C I N A Group
(Chilita subg. Enaiicistracaiitha F. Buxb.)
This broadly comprises spp. 68-79 of my earlier list,
plus nos. 84, 85 and 89 (see below), no. 67, M. barhata,
being referred to the Andstracanthae. Throughout the
group, which contains the northern and western
species of the scries, the tubercles tend to be larger,
firmer and blunter than in the M. wildii group, the
radial spines arc acicular or finely so and the axils lack
bristles (occasional bristles reported in M. gilensis).
There arc many problems in this group, not least the
fact that the type locality of M. bombycina is unknown
and it has not been rediscovered. No. 68, M. moellerana
(M. cowperae) and no. 70, M. guillauminiana are each
very different from the rest and probably merit 'groups'
of their own. The rest of the species of the eastern flank
of the Sierra Madrc Occidental seem, however, to form
one clinal complex. The exact identity of some elements

Quehl's original illustration of M. seideliana, very different
from plants grown under this name today.
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No. 85, M. zeilmanniana, the familiar purple-flowered
species, is also from Guanajuato, but a very distinctive
species not closely allied to M. rettigiana, etc. It may perhaps find its closest ally in the equivocal M. fittkaui
Glass & Foster from the adjacent state to the west,
Jalisco.
M. WILDII Group
(Chilita subg. Euebncrella F. Buxb.)
This comprises spp. 80-83, 86-88 and 90-93 of my
earlier list. Of all groups in the genus, it is possibly the
one most tangled up by inept descriptive work and
inadequate typification. The long trail of dubious species names extends from the early days and M. crhtita,
M. glochidiata, M. schelhasei and so on, through M.
eschanzieri and M. trichacaiiiha to M. hirsuta, M. icamoIcnsis, M. kunzeana and a host of others right down to
M. callcana, M. monacistracantha and M. nana. It is probably not so inherently complex as the long list of putative species implies, but only detailed ficldwork will
tell. On the basis of the sparse field data available at
present, recognizable complexes appear to be centred on
M. erythroderma, M. bocasana, M. nana (which name I
now use for no. 83), M. painteri and M. wildii itself.
N o . 91, M. glochidiata and N o . 92, M. schelhasei I now
reject as the modern application of the names is incorrect. N o . 94, M. icanwlcnsis is also to be rejected as
dubious, the type locality cited being almost certainly
wrong.
Additional species for the group arc as follows:
M . mathildae Krachenbuehl & Krainz in Kakt. u. a.
Sukk. 24(12): 265 (before 11 Dec. 1973) and in Krainz,
Die Kakt., Lfg. 55 (3 Dec. 1973). Type: Mexico,
Queretaro, SE of the city of that name, near La Canada,
amongst stones and shrubs with Fcrocactus latispinus.
Found in 1968 by Sra. Mathilde Wagner of Cadercyta.
(ZSS no. 9668, holotype). Contrary to my earlier note
(in J. Mamm. Soc. 15: 34. 1975), I do not now think M.
mathildae has a close relationship with M. painteri or M.
pubispina. It docs not resemble M. zeilmanniana or M.
nana cither and is, in short, a very distinctive plant.
M. oteroi Glass & Foster in Cact. Succ. J. Amcr. 47:
24, with figs (1975). Type: Mexico, Oaxaca, Alta
Mixtcca, near Buenavista de la Conception, alt. approx.
1800 m., under oak trees in black humusy soil with
Agave gilbeyi and Yucca sp. 1971, F. Otero in AbG
72-003 (POM, holo., M E X U , 'clonotype'). A most
interesting discovery this, as it extends the distribution
of series Stylothelae south of the trans-Mexican volcanic

belt.

hoedeker's original illustrations of M. rettigiana (top),
M. posseltiana (centre), and M. gilensis (bottom); probably
one and the same species?
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Series Illb. Proliferae D . R. Hunt, series n o v a ;
platitae humiles, plentmque caespitosae, aculeis centralibus
praeditae, rectis, radialibus ititerioribits plus minusve similibus, radialibus exterioribus saepe capilliformibus, floribus
parvis plerumquc pallidc lutcis, scminibus nigris. Species
typica: M. prolifera (Mill.) Haw. Syn. Chilita subg.
Rectochilita F. Buxb. in Sukkulentenkundc 5: 23. 1954;
Mammillaria subg. Chilita (Orcutt) Moran sect. Rectochilila (F. Buxb.) F. Buxb. in Krainz, Die Kakt., Lfg. 9
(1 Dec. 1958).
The recognition of the straight-spined component of
series Stylothelae sensu Schumann, Berger and Borg as
a separate series brings m y scheme of classification further
into line with that of Buxbaum. Apart from the fact
that the species included here have straight rather than
hooked central spines (with the possible exception of
N o . 102, M. schwarzii, which is only known in cultivation and sometimes produces hooked spines), the segregation is justified by the fact that the central and radial
spines tend to intergrade, rather than being in two contrasting series, and that the species arc characteristic of
limestone habitats, rather than of porphyry, etc.
The Proliferae are linked with the next series, Lasiacanthac, which lack distinguishable central spines, via
N o . 115a, M. dumetorum.
T o be deleted from the list of accepted species is N o .
103, M. magneticola, which is now regarded as conspecific with No. 104, M. vetula.

calls for 25 radial spines only and it is more likely that
the name has subsequently been misapplied.
Good news this year has been the rediscovery of
M. carmenac by Alfred Lau, and the discovery of a new
species, probably allied to M. humboldtii, in the same
region of Tamaulipas. This will be described as soon as
adequate and complete material is available.
Scries Va. Sphacelatae D . R. Hunt, series n o v a :
plantae caespitosae plerutnque leptocaules, spiuis centralibus
rectis (raro uno hamato) radialibus saepe similibus, floribus
angustc infunduliformibus mediocribus kermesinis, scminibus nigris. Species typica: M. sphacelata Mart.
Though the species was associated with M. elongata
etc. by Buxbaum and by Backeberg (not by Schumann
or Berger), it seems to me that the similarities between
M. sphacelata and the M. elongata group are quite superficial. Anyone who has grown M. sphacelata or its close
ally and M. elongata will know that the texture of the
plants is quite different, not to say the spination,
flowers, fruits and seeds. The differences have been
accentuated by the discovery of M. krachenhuchlii, with
its globose or depressed stems, which seems to be a close
ally of M. sphacelata. There is also the fact that the M.
elongata and M. sphacelata groups occur on opposite
sides of the trans-Mexican volcanic belt.
Since 1971 I have become more convinced that M.
sphacelata and its allies merit a separate series, and this is
formally proposed above. In addition to M. sphacelata
itself, M. viperina (which merits varietal status only: see
comments on the Heterochlorae below) and M. kraehenbuehlii, there is one further taxon to be included here: a
new species or variety, not yet described, allied to M.
sphacelata but with hooked spines.

Series IV. Lasiacanthae D. R. Hunt.
T w o species formerly listed here, nos. 108, M. roseocentra and 109, M. lengdobleriana are too uncertain to merit
continued recognition. Both could be forms of M.
magallanii, but the original description of M. roseoceutra
M. carmenac, recently rediscovered and introduced to
cultivation by Alfred Lau. The
largest head on the plant shown
is 4 an. in diameter, (photo:
R. Zabeau)
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Scries Vb. Leptocladodae (Lem.) K. Schum.
Further work is needed to establish the true affinities of
this group, typified by M. elongata. Besides excluding
M. sphacelata, etc. I now favour including no. 125, M.
densispina and its close ally M. mieheana.

rank of species; some which arc quite widespread
probably merit the rank of subspecies, others arc perhaps known from a single locality or population only
and might be called fonnae, and the distribution of
others has scarcely been studied. Though commonly
used, especially by European botanists, the rank of
subspecies is still unfamiliar in the literature of most
horticultural groups, including cacti, and its supposedly
more precise connotation is a mixed blessing. There
arc arguments, too, against the use of the category
variety in view of its horticultural connotations. N o w
that the term 'cultivar' is generally accepted in horticultural parlance, however, there is less risk of misunderstanding. For species groups where there is some
available information on distribution and ecology I
propose in future to use the category variety for significant elements, especially geographical vicariants,
which do not merit specific rank or whose specific
status could be said to be unproven.
In the case of M. rhodantha, for instance, the typical
variety (i.e. var. rhodantha) appears to be characteristic
of cast side of the valley of Mexico. T o the west, one
encounters a form with fewer radial spines and small
flowers, which I identify as M.fera-rubra Schmoll. There
are also three discernible ycllow-spincd forms: M.
aureiceps (mountains north of Mexico City); M. pringlei
(ravines N W . of Mexico City); and a form that also
passes for M. pringlei in the NE. part of the overall
range. In my projected revision of the genus, I anticipate
treating all these as varieties.

Section Subhydrochylus Backcb. ex ID. 11. Hunt, sect,
n o v . ; caules plerumque columnares vel cylindricae, rarius
globosi, succo certis mensibus typice lacteo (saltern in parte
plantae basalt); tubercula succo aquoso vel semilacteo
scatentia; aculei biseriati exteriores (radiales) interdum
diminuti vel deficientes, centrales recti vel nonnulli hamuli;
flores mediocres vel parvi, vulgo kermesini, raro rosei vel
luteoli; seminabrunnea pyrifonnia, testa foveolata, cellulannn
parietibus radialibus sinuatis. Species typica: M. guerrerouis
(Bravo) Boed. Syn. Manunillaria sect. Subhydrochylus
Backeb., Blatter fiir Kaktecnforschung 1938, pt. 6 (p. 10)
1938, sine diagn. lat.
The above diagnosis validates the name for this section
originally proposed by Backcbcrg without the necessary
Latin. As type species I have selected one of those included by Backcbcrg, but the circumscription of the
group, in my treatment, is considerably broader.
Backcbcrg clearly did not realize the extent of variation
in the sap of members of this group. One of the most
striking anomalies in his classification (cf. Die Cact. 5:
3098, 1961) was his artificial separation of species which
arc surely allied into different sections, e.g.
M. spinosissima
sect. Hydrochylus
M. matudae
sect. Subhydrochylus
M. pitcayensis
sect. Manunillaria
In m y opinion, all these belong to the one scries
Polyacanthae.

Scries VII. Polyacanthae (Salm-Dyck) K. Schum.
This scries is the counterpart of the Heterochlorae in the
rugged country south of the trans-Mexican volcanic
belt. The characteristic habitat of all members of the
group is cliffs and ravines and the population in each
ravine seems a little different from the next. This seems
a case where the terrain has helped to isolate the populations, resulting in rapid diversification and speciation.
Many local forms have been described as species, including several published since my earlier paper. These
are: M. centraliplumosa Fittkau in Cact. Sue. Mex. 16:
39 ( T 97!) from the State of Mexico, Caldcron (MEXU
141524, holotype); M. ernestii Fittkau, I.e. 36, from La
Puerta in the same state (MEXU 141523, holotype); M.
virginis Fittkau & Kladiwa in Krainz, Die Kakt., Lfg.
46-47, with figs. (1971), from Guerrero, Ancon,
Fittkau 1512.70 (ZSS, holotype); M. xaltianguensis
Sanchcz-Mejorada in An. Inst. Biol. Mex. 44 [1973],
Bot. Scr. (1): 30, with figs. (1975), from Guerrero, mun.
Acopulco, 1 km. N . of Xaltianguis, Sanchez-Mejorada
70-0802 (MEXU, holotype).
Individual plants from the locality of M. centraliplumosa vary in the pubescence of the central spines;
this seems just a slender-stemmed form of M. spinosissima.
M. ernestii intergrades with M. backebergiana.
(to be concluded)

Scries VI. Heterochlorae (Salm-Dyck) K. Schum.
As a result of literature study and field work, the treatment of this group needs extensive revision (cf. Hunt in
Cact. Sue. Mcx. 20: 89-96. 1975; 2 1 : 3-10, 31-38 1976).
N o . 126, M. neophaeacantha lacks radial spines and is
not referable to the M. rhodantha Group but to that of M.
polythele (see below).
N o . 125, M. densispina is transferred to scries Vb,
Leptocladodae.
Nos. 129, M. anwena and 132, M. rutila arc to be added
to the list of dubious species, as is M.fuscata (listed under
M. rhodantha).
Nos. 133, M. wiesingeri and 134, M. erectacantha arc
referable to the M. discolor Group.
The 'M. kewensis Group' (nos. 135-138) should now
be called the 'M. polythele Group', this being the older
name, and applicable without doubt, I feel, to what has
been called M. hidalgensis.
The three species-Groups which I recognize within
this series are each divisible into a number of geographical races whose status, when all is said and done,
depends very much on one's personal taxonomic
philosophy. Personally, I do not think they merit the
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one generally encountered is made of aluminium or
galvanised metal and access is by sliding panes of glass
in the roof. Here, surely is an opportunity for an enterprising manufacturer.
A frame at ground level may prove rather inconvenient unless the owner is young and supple and it is
better to raise it to a height of about two feet on a brick
or concrete base. Both of the frames mentioned above
have a brick base filled with surplus stones and ballast
and covered with a layer of concrete, leaving a small
gap between this and the walls to allow excess water to
drain away. Sand can be used to cover the concrete and
the pots rest on that. There arc obviously other variants
of this system and as wc emphasised in the case of greenhouses it is not our wish to be dogmatic to the point of
denying the prospective owner the personal clement of
choice which is so essential.

by W. F. & B. Maddams
In our previous article we offered some advice on the
selection and installation of a greenhouse for those
about to expand their collections. W e recognise that
there are members who, for various reasons, arc unable
to grow their plants in these favourable conditions and
we would now like to consider what options arc open
to them. They should certainly not despair of growing
and flowering a range of cacti without a greenhouse.
If very limited garden space is the major problem a
frame will probably provide the answer. It is usual to
associate this type of unit with outdoor cultivation
during the summer only but there is no reason why such
a unit should not be heated electrically at a modest cost
and provide round the year accommodation for as many
as a hundred plants. One of us described our experiences
with a unit of this type, exactly ten years ago, in the
August 1967 issue of this Journal, and it is worth recording that this frame, a wooden structure, is still giving
good service. It may be of value for us to precis that
article as a guide to what may be achieved and in so
doing we make no particular claim to originality. Prior
to this date two of the Society's most distinguished
members had both advocated and practised this type of
cultivation. Mr. Shurly had commended it twenty-five
years ago and Mr. Boarder, over a considerable period
of time, raised many thousands of plants from seed in a
frame with concrete members, heated by electric cables,
which he constructed. This is illustrated in the May 1967
issue.
The frame has both advantages and disadvantages,
although wc believe the former easily outweigh the
latter. It is particularly easy to ventilate, a great advantage during the summers of 1975 and 1976 but, at the
time of writing not a problem in 1977. The fact that
access to the plants may be unpleasant for the owner
during bad weather is an irritation rather than a practical limitation. There may also be cases where a greenhouse offers a substantial advantage as a temporary
refuge from domestic chores or disputes, but wc cannot
write with experience on this matter!
Having extolled the virtues of the frame, and working on the expectation that most interested members
will prefer to buy rather than to construct, we must
note that at present the choice is not a wide one, being
far more restricted than with greenhouses. The units
with which we have been associated are constructed of
w o o d with glass or fibrcglass sides as well as the top.
The former frame is arranged so that there arc two roof
lights hinged to a central ridge bar; the other, in our
present garden, in fact has a former coal bunker as a
base (a sturdy brick one) and the two fibrcglass covered
lights hinge from the back wall. Unfortunately, these
wooden frames seem no longer readily available. The

The heating of such a frame will not present any practical problems if, as seems likely, it is situated near to the
domestic supply of electricity. The capital outlay for the
extension lead will then be reasonable. The capacity of
the required heating cable will obviously be related to
the size of the frame. In the case of our first frame the
dimensions were approximately five feet by four and a
four hundred watt cable has proved sufficient to maintain a minimum temperature of 45°F, controlled by a
thermostat, through some severe weather, notably the
great freeze of early 1963. This cable was eighty feet in
length and it was laid backwards and forwards in the
sand beneath the pots and also looped along the side of
the frame, giving a uniform distribution of the heat.
The lights may be covered by sacking, an old carpet or
similar material on winter nights to reduce the heat loss
and economise on the electricity. It is also possible to heat
such a frame by paraffin if the burner has a short chimney, as has been noted by E. A. Palmer in the November
1966 issue of the Journal.
The owner of such a heated unit can almost match
what may be achieved in a greenhouse. One obvious
limitation is the headroom, which is unlikely to exceed
about two feet at the centre and will be appreciably
less near to the walls. However, the exclusion of columnar Ccrci from a collection is not too great a loss and
there are now a plethora of essentially globular frccflowcring plants from which to make a selection. In
fact, this is likely to prove the biggest problem. There
will be the temptation to fill the frame with small plants
not leaving room for their subsequent increase in size.
Unlike a greenhouse, it is difficult to accommodate
additional plants by devious means which we will not
list but which visitors to our collection, and a number
of other large ones, will appreciate.
An unheatcd frame, albeit a temporary structure
which can be pressed into service in the summer months,
will also prove useful. It will protect the plants from
torrential rain and other climatic extremes and it will
provide a modest degree of additional warmth, via the
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trapping of solar energy, in cooler spells. However,
cacti are very tolerant and adaptable and it is perfectly
possible to leave plants in the open from approximately
early June to late September. An indoor collection will
benefit considerably from a summer airing of this type,
as we soon discovered in our neophyte days before indulging in what then seemed to be the ultimate luxury
of a small greenhouse. It also brought home to us the
value of adequate watering during the growing season.
On one occasion, by an oversight, the then small collection was left out in a thunderstorm which, predictably,
led to them being thoroughly saturated; the subsequent
growth was something of a revelation. Even those in
flats with just a balcony will find their plants do well if
placed out there in the open for the summer months.

the pricking out of seedlings, pest control, greenhouse
maintenance, an inspection of the heating equipment,
and others. D o not put off these jobs until it is too late.
In particular, use the opportunity provided by the late
summer holiday weekend to best advantage.

Spring Retrospect
by Jackie Panter
MARCH
Unlike Julius Caesar we don't have to worry about the
Ides of March—instead it's 'beware the winds of March'
and this month proved no exception. A warm and
sunny start, although still cold at night with a few frosts,
was soon blown away with a bitter cold cast wind
followed by rain and even thunder; happily the month
ended with sunny spells again.
These sudden changes in the weather can cause problems at a time in the year when nearly all our plants arc
showing signs of having begun active growth and watering should commence. According to all the books,
articles, well-meaning friends, etc., the early spring
waterings should be given on bright sunny days when
it is also possible to give some ventilation which will
help to dry up the surplus water, so after a few such days
I decided that now was the time to give all the cacti a
good long drink. Halfway through this pleasant occupation the sky became overcast, the temperature dropped
and it started snowing! The next few days were cold
and damp and were spent in nail-biting misery at the
prospect of several hundred rotting carcasses. Eventually
there was only one, an Astrophytum capricornc, which was
never very healthy even when I first acquired it. Thankfully nearly every plant took up the water and swelled
up nicely. Any that failed to do so were quickly inspected for loss of roots or impending rot; this revealed a
large Melocactus sadly declining which I hope is the last
of the winter's casualties. A plant which always amuses
me after the first watering is Neobesseya missouriensis; at
the beginning of winter it pulls itself right down into the
soil until only the topmost spines are visible. All winter I
peer at it anxiously hoping it isn't dead, then 24 hours
after a good drink there it is!—twice as large as when
I last remembered it and soon in flower by April.

Finally, but certainly not least, there arc those who
have no alternative to growing their plants indoors.
They can and should succeed by observing a few simple
rules. The plants should be sited in a window with an
aspect in the quadrant south-east to south-west. They
should be given ample water during the summer
months, following the usual precept that the compost
should be thoroughly moistened but not watered again
until it has dried out. The plants should not be kept too
warm during the winter months; if possible avoid temperatures above about 50°F (io°C). It is also necessary
to make a judicious selection of plants if flowers arc
being sought. D o not grow heavily spincd plants; not
only arc these the least likely to flower but they also
create domestic problems, both with curtains and any
members of the family not favourably disposed towards
plants of this type. Most Rcbutias will bloom in a south
facing window as will a number of Mammillarias of the
M. bocasana group and also M. multiceps. The latter is
particularly useful as its attractive red fruits subsequently
appear in considerable numbers. Other plants we can
recommend are the Echinopsis species, Chamaecereus
silvestrii, and, of course, the various Epiphyllum hybrids
and Schlumbergcras. Some of these arc, perhaps, of
rather robust growth for indoor situations but it is
possible to keep them within bounds by judicious
pruning without losing flowers. The older growth of
Epiphyllums can be cut out as this gradually becomes
woody and less florifcrous. As we have mentioned
before it is best, if possible, if these forest cacti can be
moved to some semi-shady outdoor situation in the
summer, and brought in again in mid-September.

I didn't water any of the caudiciform succulents such
as Kedrostis, Pterodiscus, Raphionacme, etc., as these arc
still dormant. N o water cither for Lithops, Cheiridopsis,
Dinteranthus, Odontophorus and Pleiospilos as these are
now dividing and will remain dry until the old leaves
are absorbed. Other members of the Aizoaceae also
dividing and growing now arc Argyroderma, Fenestraria, Frithia and the more shrubby types such as
Glottiphyttum, Faucaria, etc., but these I treat differently,
only watering them when they appear slightly shrivelled
although this is contrary to most advice on watering

Turning to purely seasonal matters, these notes will be
read in August and September, at least by those not
disporting themselves on sunny beaches. At this time of
the year although, hopefully, the weather will be traditional for holiday time the days will begin to shorten
perceptibly and this change will become very apparent
by early September. It then becomes increasingly
necessary to use the diminishing evening daylight to
best advantage and, likewise, the weekends. There are a
range of jobs that may need to be dealt with: re-potting,
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APRIL
The month for showers, only it seemed more like
torrents at times. Still, there were several bright sunny
days and no frosts so the heaters were not lit at night
except on one or two occasions early in the month.
I finally got m y seeds sown, these were mainly
Frailcas and Notocacti plus ten free packets from the
Society and a few other sorts. I sowed them in seedtrays, then soaked them thoroughly with water in
which was dissolved a Chinosol tablet to stop mould
growing and prevent damping-off. A friend of mine
who is very good at seed-raising has this year had marvellous results by scaling individual pots of seed in polythene bags, so I did the same with my trays. Initially I
used the airing cupboard to start germination and the
Frailcas were up within 36 hours, but there was no sign
of anything else until I moved them to the conservatory
which is cooler. After a week, unable to contain my
curiosity, I opened the bags and found that out of 28
different species of Frailca sown, only six species had
germinated, which is puzzling as all the seed was fresh
from my own plants. Better success was had with the
Notocacti. Nearly all had conic up plus scores of
Setiechinopsis mirabilis. Towards the end of the month I
opened the bags again and found to my dismay lots of
mould and the loss of all the Setiechinopsis mirabilis and
out of the six Frailea species I was left with three—
Frailca grahliana, F. pumila and F. schilinzkyana. The
Notocacti survivors were Notocactus arccliai'alctai, N.
haselbergii, N. ottotlis, N. scopa and N. scliumanniamis,
while all that remained of the others were Rcbutia
i>iolaciflora, Parodia comarapana, a variety of Gynmocalycinm mihanovitcliii, two seedlings of Lophophora
williainsii and some Thclocactus schwarzii which were the
only Society seeds to germinate. It seems that sealed
polythene bags arc a failure for mc and next month the
trays will be moved to the top shelves in the larger
greenhouse. What will the score be at the end of May,
I wonder;

Cacti in Jackie Panlcr's collection.

this (rroup. There is an interesting chart of watering
times by W . Schutzbach in the Nat. Cact. Succ. J.
18: 32-33 (1963) which advocates a completely dry
March/April for all species: any comments on this;
I finished gathering seed for this year's attempt at
seed-raising which I hoped to get sown by the end of the
month; unfortunately, another attack of red spider on
the Aizoaceae kept mc fully occupied—all affected plants
were dropped head first into a bucket of malathion, kill
or cure!
Plants in flower: too many to mention them all but
I would single out Aloe Imntilis with flowers of deep red
tipped bright yellow which against the bluish leaves of
the plant was an cyc-catchcr; Echci'cria hyaliiia, flowers
pink, tipped apple-green; Bulimic frutescens, flowers
yellow with long feathery stamens; Maiinnillaria
mtCTohelia, both yellow and pink forms; Nornumbokea
t'aldeziana—the flowers finally opened after two weeks
or so, pale violet; Echinoccrcus viridi floras, flowers
greenish and lemon-scented; and one that was a first
flowering for me—Gymnocactus begttinii, with large
flowers of a deep pinky-violet striped brown in the
centre. Lots of buds to be seen everywhere, it promises
to be as good a year for flowers as the last.

However, all was not gloom this month for our collection developed into a riot of colour with lots of
plants in bloom. Foremost amongst these were the
Mammillarias, and notably M. thcrcsac with the flowers
opening very quickly after the buds had appeared but
each lasting only two days. O f all the others I would
single out M. applanata, M. pennispinosa and M. halmiana
as especially attractive to my eye. Lophophora williainsii
bloomed briefly and was soon gone, not so Gymnocalycium bruchii (always the first Gymnocalycium to
bloom each year); this was so covered in buds that
there were still some unopened ones left at the end of the
month. I noticed that the next Gyimwcalycium species to
flower were the yellow ones—G. andrcac and G.
nctrclianum (G. Iccamim var.) soon to be followed by G.
Iccamnn and G. hyptiacanthmn. And April is Rcbutia
month for mc, outstanding ones including R. albiflora,
R. kuppcriana, R. marsoncri and R. violacijlora. Then
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another first!: Ancistrocactus unciiiatiis with large deep
reddish-brown flowers, very impressive. Nice to sec
Aporocactus fiageUiformis in flower again (this plant was
badly scorched three years ago and has been in the intensive care unit ever since), also Echinocereus gentryi
and E. subtcrraiicus, both with large pink flowers which
closed during the brightest part of the day and stayed
open all night (unusual for this genus I think). What
about the 'other succulents' then; Well, needless to say
that the Echcvcrias were still flowering away with
E. setosa taking the prize this month; also in flower were
Pelargonium echinatum, Gasteria liliputana, Titanopsis
primosii and most of the Euphorbias.

Opuntias to sec if they would flower if allowed a free
root run. When the three main plants reached four feet
high wc decided they wouldn't and the only way they
could be removed was by cutting off all the pads.
Since then wc have tried many different plants, mainly
those we considered slow-growing; results have been
mixed. Those that did well were Cleistocactus and other
ceroid genera, Euphorbias (the bushy species grew
enormous), Notocactus, Echinopsis, Lobivia, Haworthia,
Selenicereus and Eriocereus martinii. Plants that definitely
didn't like the conditions were Echiuocactus grusottii,
Mainmillaria, Fcrocactus and Gymtwcalycium. This year's
planting is more controlled(;): we removed a two foot
high monstrous Cereus peruvianus and the Eriocereus
which was making a takeover bid, and added Cleistocactus strausii, Echinopsis lencaiitha and a large Soehrensia
(do these ever flower;).
Everything was watered with systemic insecticide
which should have been done last month if the weather
had been drier, for once the plants have absorbed the
insecticide I like to start rc-potting. One year I re-potted
my Echcvcrias before watering with systemic and as
the root systems did not fill the new pots they remained damp for a week or so then started rotting. O n
removing them from the soil I found that all the roots
had gone and it was quite a battle to save them so I now
use systemic first then re-pot.
The surviving seedlings (see last month) were
removed from the conservatory to the greenhouse
shelves where the extra warmth has caused a few late
starters to germinate; all is not lost yet!
Plants in flower: the list is endless, but most notable
were the large purple-flowered Echinocereus—E. blanckii,
E. pectinatus and vars., E. reichenbachii and vars., and a
recent acquisition, E. radians, with flowers of pale pink
streaked with purple. Also a mention for Cleistocactus
tupizensis (a first flowering for me), Notocactus tiebelmannianus, Rcbutia muscula, Astrophytums, N c o portcrias and Sulcorcbutias. Among the 'other succulents' the furry-leaved Echcvcrias were prominent—
E. ciliata, E. setosa, etc. also Pachyphytum compactum and
P. oviferum, Haworthias, an unknown Aeonium and a
'new' Kalanchoc with an underground tuberous root.
Pachypodium succulentum was once again filling the
greenhouse with its perfume and to finish on a note of
great excitement, buds have appeared on Pachypodium
lamerei var. ramosum.

MAY
The month for 'all systems go'-—or it should have been
but for the weather. M y notes say 'rainy but mild,
rainy and cold, warmer and sunny, sunny with cold
wind, sunny and hot, ending very cold', so perhaps
May could be described as changeable i!
D o w n came the polythene 'double-glazing' with the
minimum of fuss this year and although I like to allow
at least a month before shading to let the plants harden
off, a week of bright sunshine and two scorched plants
changed my mind. I wish shading wasn't necessary for
our collection but even with lots of ventilation and frequent watering there arc always some burnt offerings
to dispose of. The 'other succulents'just stop growing if
it gets too hot and pots of cooked Litliops are not a pretty
sight. The shading wc use for the Echeveria and cacti
houses is a thin film of white applied with a paint roller;
it is not permanent and can be easily removed with a
duster: the 'other succulent' house is shaded with a
thicker coat of green.
In the cacti house we have a bedding out area
10' x 2' which needed tidying and replanting. This is
something of an experimental plot, originally used for

Letters to the Editor

Rcbutia muscula

More o n Tissue Culture
from Roy Mottram
The paper from the Czechoslovak Academy of Sciences,
mentioned by Terry Smalc in the February issue of the
Journal (p. 2), is quite in error to suggest that the description of tissue culture techniques anplicd to cacti is

(photo: Jackie Pantcr)
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the first. As early as 1957, the Cactus & Succulent Journal
of America, vol. 29: 102-104, carried an article by
R. M. King of the Department of Botany ot the University of Michigan entitled 'Studies in the Tissue Culture
of Cacti'. Callus was grown from various species including the leaves of Pereskia grandifolia, and from stem
tissues of Echinocercus enncacauthus, Nopalca sp. and
Wilcoxia poselgeri.
Other parts of the plants involved were also tested,
and in every case the ovules were reported to give best
results. Root tissues failed to respond.
It is hardly surprising that the Czechs achieved a
growth-rate saving one year on seed-grown plants.
After all, they are cultivated in vitro in very idealised
conditions, with a constant high temperature and controlled humidity and aseptic conditions. The point is
that tissue culture does not set out to achieve higher
growth rates but faster multiplication rates. Callus tissue
grows at an exponential rate, and can be surgically
divided into any number of components, each of which
will continue to grow, and quantities of the order of
1,000 to 100,000 separate pieces of growing callus can
be produced in a time-scale of generally no more than
two years.
By introducing the growth hormones auxin and
cytokynin to the callus cultures, they can then be induced to produce stem and root growth, instead of the
amorphous mass of cells which constitutes the callus.
Another point not usually appreciated by the layman
is that tissues from any part of the plant may be used,
some being more successful than others, and that it is
not essential nor usually advisable to use meristem
tissues. These can mutate in the course of preparation
and you might then end up with something different
than you bargained for.
If it works, tissue culture could bring some of the
world's greatest rarities into common cultivation. Once
a callus has been set up it will continue to grow for
many years before losing some of its vitality. One
hopes that such trials will succeed, because not only
could they make us a lot of money, but they can save
rare plants from extinction, and some day we may see
Ariocarpus, Uebelmannia, Pseudolithos and other such
impossiblc-to-obtain gems sitting in every florist's
window! Then I suppose everyone will lose interest in
such common fare.

Mergers in G y m n o c a l y c i u m
From Bill Putnam
Having missed the original spoken version of Geoff
Swalcs's paper on Gymnocalycium, I was delighted to be
able to read it in the Journal. Geoff Swales and I have, I
think, been enthusiasts for this genus for about the same
number of years and it might be said that while he has
taken the high road of careful scientific study, I have
taken the low road of cultivation and popularisation
without venturing seriously into a field in which I am
not adequately competent.
Thus it is gratifying to find that our paths have converged in certain important respects, of which the
most significant concerns the crying need in this genus
for some very drastic 'lumping' of so-called species.
Gordon Rowley remarked once, half-jokingly, that
there were only five species of Gymnocalycium. In fact a
reduction of the genus to five or perhaps six species
could be quite easily justified scientifically and would
by no means be such a revolutionary step as most
cactophilcs would imagine. However, and no doubt a
sigh of relief will go up in some quarters, neither Geoff
nor I would support such a step very happily and nor,
I am sure, would such Gymnocalycium specialists as John
Donald, Bohumil Schiitz, Gerhart Frank, Giinthcr
Moser or others. T o 'lump' that far would merely leave
one with a vast clutter of subspecific names which
would still have to be used to distinguish between plants
which, though very closely related, do differ markedly
in various respects. Thus to 'lump' all the species in
Schutz's subgenus Microsemineum into a single species
of which G. multiflorum, G. pflanzii and G.glaucum were
but three out of perhaps twenty varieties would not
seem to be particularly helpful either to the scientist or
the hobbyist.
O n the other hand it is exceedingly difficult to find
any justification for the splitting of the Uruguayan
group of yellow-flowered Gymnocalyciums into so
many "species" when they are very obviously for the
most part only minor variations on a single theme.
Equally among the plants of the subgenus Trichomosemineum one has a plethora of names of very little
value. W h a t is G. parvulum but a small version of G.
quehlianum; W h a t are G. bodenbenderianum or G.
occultum'. Even the arch-splitter Backeberg abandoned
G. occultum (along with G. riojense) with the revealing
comment that G. occultum was probably G. asterium
(G. stellatum) and that G. riojense was probably G.
bodenbenderianum. As to G. bodenbenderianum itself,
Backeberg's discussion here leaves one wondering
why the name is necessary at all!

Roy Mottram
Whitcstone Gardens Ltd.
Sutton-under-Whitcstonecliffe
Thirsk, North Yorks. Y O 7 2PZ.
A bibliography of cactus tissue-culture experiments is given
by J. D. Mauseth in a recent article in the Cactus & Succulent Journal of America, vol. 49: 80-81 (1977). Mauseth
describes a medium for tissue-culture and lists species successfully cultured as callus on the medium—Ed.

One has to add to all this the fact mentioned by
Geoff Swales that many original descriptions of Gymnocalycium species are lacking in basic data, sometimes so
much so as to be quite worthless as aids to identification
or in tracing the plants concerned in the natural habitat.
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Names of this kind should surely be discarded without a
qualm.
Cactophilcs uninterested in taxonomy often view
'lumping' with hostility, partly because name-changing
of any kind is irritating to those uninterested in the
reasons for the changes, but also because 'lumping' tends
to produce the "we was robbed" feeling. There on the
shelf sit the plants with their labels and along comes the
lumper to say that the collector's twenty different
species are in fact only twenty plants of three different
species. There is a kind of loss of face, the sensation of
having been conned somewhere along the line, and if
the wretched lumper with his annoying ideas had not
interfered everything would have gone serenely on as
before.
In fact when 'lumping' is actually intelligent broomwork among the incredible clutter of cactus names, the
non-scientific cactophile gains in the long run. Confusions are cleared away and the plants are seen more
clearly in their true relationships. All the larger genera
of the Cactaccac arc in need of such broom-work.
In Gymnocalycium John Donald has made a welcome
start by rationalising the G. pflanzii complex. I hope that
Geoff Swales will take the hull by the horns and do the
same for the plants of the G. urugnayense complex . . .
and others.

almost filled by the plant, and as diploid plants of this
species never reach this diameter a misleading impression of the plant's size is given.
Although the work is only 52 pages long many of the
pages are half or even three-quarters empty, and I feel
that better use could have been made of the blank
spaces, either by enlarging the text or by providing more
illustrations. Lastly, no mention is made of the large and
taxonomically difficult group of spotted aloes, the
Saponariae, representatives of which can be found in
most people's collections.
Despite these minor shortcomings the handbook is an
excellent introduction to the aloes for anyone considering starting a small collection of the genus, and can
be recommended as a good buy.
PETER BRANDHAM

Charles Glass and Robert Foster Cacti and Succulents
for the Amateur. %opp., 207 black and white illustrations and
one line drawing. Blandford Press, Poole, Dorset, 1977.
Price £1.95British books on succulent plants have evolved along
three lines. There are some for the very beginner, containing no more than the essentials on cultivation and
classification. Another group goes into these matters in
more depth and the third, typified by Borg's 'Cacti',
caters for the convinced enthusiast. The present volume,
like its distinguished American authors, has a touch of
originality and non-conformism that sets it apart from
the above categories, although it has affinities to all
three in places. It is best regarded as interesting supplementary reading matter, parts of which will please both
the neophyte and the expert.
The former will look in vain for much basic information. He will find no advice on greenhouses, minimum
temperatures or heating systems and will not be comforted by the comment that experience and experiment
will lead him to the best compost. Similarly, he will
look for something more positive than the suggestion
that the local nurseryman should be consulted about
suitable pesticides. W h y are the merits of systemic
insecticides not clearly stated; O n the other hand he
will find good illustrations of a range of succulent plants,
some of which lie well outside his grasp in terms of
availability, cost and difficulty of cultivation.
The expert, probably interested in depth, in a particular group of plants, will have his horizons broadened
by seeing these unusual plants which include Tephrocactus pseudoudonis, Turbinicarpus laui, Euphorbia cryptospinosa, Adenia pechuelli and Peperomia columella. In
general these illustrations with their informative
legends, arc not integrated into the adjacent text,
another sign of originality. I shall wait with interest to
sec what impact this book, which is based on a series of
articles in The Cactus and Succulent Journal of America,
makes on readers on this side of the Atlantic Ocean.

E. W . Putnam
72 Church Lane Avenue
Hooley
Coulsdon, Surrey CR3 3RT

Book Reviews
W . C. N o b l e Aloes for greenhouse and indoor cultivation.
National Cactus and Succulent Society Handbook no. 3.
52 pp., 46 illus. N.C.S.S., Oxford, 1976. Price 6op
(U.S.A. $2).
In this booklet a brief description is made of forty
species and three hybrids of aloes which arc considered
to be worth growing cither because they arc small when
mature, or, in the case of large species such as A.
alooides, A. dichotoma and A. niarlothii, because seedlings
can be grown as attractive plants for some years before
they become too large. It is illustrated by 46 figures
depicting more than half of the plants described. Short
items on cultivation, propagation, pests and the form of
the flower and inflorescence arc included, also a note on
the medicinal uses of aloes.
The author has taken great pains over accuracy, and
all the black and white illustrations are correctly named
and of good quality. The descriptions arc also largely
accurate, although there is some ambiguity in that of
A. descoignsii, which can be interpreted as meaning that
its leaves are 5-6 cm. across. The author surely meant
that the entire plant is of this size. Also the caption to the
illustration of A. jucunda indicates a 15 cm. pot. This is

W.
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F. MADDAMS

Forthcoming Events

Meeting for D i s c o - and Melocactophiles
Billed as the first International Melo- and Discocactus
Congress, this meeting will be held at Ostend (Belgium)
from 4 p.m. on Saturday, 1 October, to 2 p.m. Sunday
2 October. The programme will include discussions and
slide presentations concerning the two genera. T h e
organizer is Alain Pierret, Leon Spilliaertstraat 33,
B-8400 O O S T E N D E , Belgium, from w h o m further
details can be obtained.

A t Westminster
Wednesdays (except n October) at 6 for 6.30 p.m. at
the R.H.S. N e w Hall, Greycoat Street, S.W.i:
14 September
The 'other succulent' side of the
hobby (John Pilbcam)
11 October
Talk by a Judge (Autumn Show
(Tuesday)
11-12 October)
16 November
News on Opuntias
(G. Lcighton-Boycc)
14 December
Members' Slide Competition

Branch Activities
Members of the Society are always welcome to
attend the meetings of any of the Branches,
whether or not they are Branch members. The
Branch Liaison Officer is Les Hurley, 130
Aldykes, Hatfield, Herts.

A u t u m n S h o w , 11-12 October
This will be held at the R.H.S. N e w Hall in conjunction
with the R.H.S. fortnightly show. Members intending
to enter should apply for schedules from their Branch
Secretary or the Show Secretary (Mrs. H. Hodgson,
16 The Braid, Chesham, Bucks.; enclose S.A.E.) as soon
as possible. The classes are the same as in last year's
Autumn Show. Remember that the competitor winning
the highest total prize money from the Summer and
Autumn Shows will win the Banksian Medal as long as
he or she has not w o n it for the past two years. Aggregate scores also count for the Sir William Lawrence
Cup (cacti classes) and the Evelyn Theobald Cup (other
succulents).
Stewards will be needed for both days of the Show
and particularly between 12 noon and 2 p.m. when most
visitors arc around. Please contact Mrs. Maddams (26
Glenfield Road, Banstead, Surrey, tel. no. Burgh Heath
54036) if you can help or assist with preparing the Show
on Monday 10 October. The Show will be open from
11 a.m.-6 p.m. on Tuesday 11 October (followed by
Judge's talk) and 10 a.m.-5 p.m. on Wednsesday 12th.
There will be a publicity table with Society goods and
Journals available.

Berks and B u c k s
Contact: Mrs. M. Stillwell, 18 St. Andrews Crescent, Windsor,
Berks.
Essex
Secretary: F. Braun, 63 Heighams Road, East Ham, E6 2JJ.
Meeting Place: Room A3 (film room), Little llford Comprehensive School, Church Road, Manor Park, London, E.12.1st Saturday in month, 7.30 p.m.
Hertfordshire
Contact: Mrs. D. Shurly, 6 Colindale Avenue, St. Albans, Herts.
North London
Secretary: Mrs. B. Massey, 86 Auckland Road, Potters Bar,
Herts.
Meeting Place: Capel Manor Primary School, Bullsmoor Lane,
Enfield. 3rd Friday in month, 7.30 p.m.
In March, Keith Grantham lectured on 'The New Euphorbias'.
We were deprived of Mr. Leighton-Boyce's lecture on Opuntia/
Tephrocactus due to his indisposition and we hope he has now
recovered.
Our Annual Show at Capel Manor Horticultural Institute was
well attended and, although entries were fewer, standards were
maintained and the cups and trophies were won by a number of
members.
Forthcoming events:
16 September
Mini Show
21 October
A.G.M.
18 November
Haworthia (John Pilbeam)

A N N U A L D I N N E R , 19 N O V E M B E R
Booking Forms for the Society's Annual Dinner arc
enclosed with this issue. Although the date is still some
months away, please make a note of the date and help
the Secretary by booking as soon as you can.

North S u r r e y
Secretary: W. F. Maddams, 26 Glenfield Road, Banstead,
Surrey, SM7 2DG.
Meeting Place: Adult School, Benhill Avenue, Sutton. 1st
Tuesday in month, 7.45 p.m.
The main focus now is on the Annual Show, once again to be
held in conjunction with the Carshalton Show on Saturday,
3 September but at the new venue of Carshalton High School
for Girls, near Carshalton Station. The Show is an open one and
it is hoped that members from other Branches will participate in
the forty or so classes. Schedules and entry forms are obtainable from the Show Secretary: Dr. T. C. Smale, 28 St. Leonards
Road, Epsom Downs, Surrey (please enclose a stamp for
reply).
The monthly meetings at Sutton Adult School include a talk
by Peter Chapman on 'Photographing Your Plants', which
should be useful forthe Society Slide Competition in December
and trips by colour transparency with John Hughes to Peru
(Part 2) on 4 October and David Hunt to 'Mexico Again' on
1 November. Any members who can easily reach the venue at
Benhill Avenue (just off Sutton High Street) are welcome to
come along.

IOS B R I T I S H S E C T I O N O P E N M E E T I N G
N e w Bath H o t e l , Matlock Bath, Derbyshire
Sunday, 18 September, 10.30 a.m. - 5 p . m .
The topic of this meeting is Plant Geography and the
Taxonomy of Succulent Plants. There will be illustrated
talks by Peter Brandham, John Donald, Brian Fearn,
David Hunt and Gordon Rowley, and the meeting is
open to all.
Admission will be by ticket only, price ,£1.50 (to
include morning coffee and afternoon tea), from Miss
Julie Gratton, Abbey Brook Cactus Nursery, Old
Hackney Lane, Matlock, Derbyshire.
Those wishing to book meals or accommodation
should apply direct to the Hotel, which is a Trust House.
SI

You will find a warm welcome
and a good selection of
cacti and succulent plants
at

Morwenna Gardens
T h e Lizard
Telephone:

-

Cornwall

THE LIZARD 468

C A C T U S & SUCCULENT

NURSERY

THE
CACTUS PLACE

Send a s t a m p f o r our free price list of plants
available by post. W e welcome your
enquiries.

(DAVID & BARBARA
BREWERTON)

V i s i t o r s are always welcome at our Nursery,
week-ends i n c l u d e d , and Club parties can
be a c c o m m o d a t e d in our licensed restaurant and coffee bar.

33 BRIDGE AVENUE, UPMINSTER,
ESSEX, RM14 2LX

Our Guest House provides superb English/
C o n t i n e n t a l cuisine, space and c o m f o r t .

"The Cactus Place" is almost
always open, but please phone
Upminster 29911

Proprietors:
Jean and Howard Turnpenny
On entering T h e Lizard village fork left for Church
Cove and T h e Lizard and Cadgwith Lifeboat
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B R A N C H V I S I T S BY A P P O I N T M E N T

Station.

Lunch/High Tea arranged on request

WHELDON & WESLEY

W. & H. Guirl

LTD.
Buy a n d Sell

BOOKS

Growers of

Cacti and Succulent
Plants

on all branches of

NATURAL HISTORY

Glenholme' Nursery Road
Nazeing, Essex
Telephone: Hoddesdon

especially

Botany & Horticulture

62291

in all languages
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VISITORS AND PARTIES WELCOME

L Y T T O N LODGE,
CODICOTE, Nr. H I T C H I N ,
HERTS.

•

a prior telephone call w o u l d

Telephone: Stevenage (0438) 820370
be appreciated

Telegrams: Wheldwesly, Codicote, Hitchin

,K>,

Whitestone
Whitestone Gardens has everything for succulent fanatics and beginners.
A large stock of plants, seeds, books and sundries is constantly on view,
and the nursery is open to visitors every day.
Our plants are primarily nursery-grown seedlings, but we also stock a
range of larger plants. The nursery shop carries almost everything ever
likely to be needed by the cactus enthusiast, including a range of books
and other publications which is the most comprehensive in the w o r l d .
We stock every book in print and many that are'nt — why be kept waiting by your local bookseller when you can ring or write to us and get
your needs by return of post.
Most of the Whitestone Collection is permanently on view to visitors —
free of charge. This is constantly expanding, and now represents one of
the best displays in the country. It is of special interest to serious students
by virtue of the logical arrangement and the high proportion of authenticated reference material.
Anyone who hasn't been before can find us about 2Vi miles from Thirsk
on the A1 70 Scarborough road in the heart of North Yorkshire's most
attractive tourist countryside.
Whitestone Publications
1977 Price List 32 pages of plants, books and sundries, bigger than ever
and illustrated in full colour and monochrome. Free to existing clients
(sent automatically). New UK customers please send four 6V2P stamps,
and overseas customers three International Postal Reply Coupons.
Catalogue of Cacti, 30p + 10p postage
An alphabetic listing of genera with a selection of species 50 pages, 32
illustrations.
Catalogue of Succulents, 50p + Wp postage
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8.30 a.m.-6.30 p.m.

Useful and informative 4 page leaflet sent
free with all orders for plants when order
is £1.50 or over.
T h i s NEW leaflet is worth having.

ERNEST HEPWORTH, F.R.HS.
" M i r a M a r " 133 Ambleside
Avenue, Telscombe Cliffs,
Sussex, BN9 7LG.
Phone Peacehaven 3260
L I T H O P S SPECIALIST

PARTIES WELCOME, BY APPOINTMENT PLEASE
Visitors—Please let me know when you will call
(Not Open Sundays)
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Mrs. J. Osmond
Brandy Lane, Rosudgeon, Penzance

HOW to GROW CACTI
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Cornwall

By E. S H U R L Y , F.L.S., F.C.S.S.

Off A394 road, 5 miles from Penzance,

with Notes on

7 miles from Helston.
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and

WINDOW CULTURE
By A . B O A R D E R

CACTI AND SUCCULENT
PLANTS

42 pages, 36 illustrations
An elementary introduction intended
for beginners but useful t o all.

Open every day June-September

Price I5p—postage I Op (inland) from
D.T. Best, 16 Ashleigh Gardens
Sutton, Surrey.

Coffee,

teas, snacks available.

Send S.A.E. for list.

T e l : Germoe 2397
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Hugh Miller,
289 N e w Kings Road, London, SW6 4RE.
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Older members will recall many enjoyable evenings
at Westminster over the year and 'Sally Cornioides'
permits herself a little nostalgia on page 104. The 'Bring
& Buy' meeting, always popular, will still be held at
Westminster, by the way, and the date next year will
be 10 May.
S H O W A W A R D S ( P I M L I C O , 18 J U N E 1977)
Best Cactus: Dr. & Mrs. Rolfe (Hamatocactus setispinus)
Best Succulent: Mr. & Mrs. Maddams (Gasteria armstrongii)
Ibbotson Cup: Dr. & Mrs. Rolfe (Class 1)
Luty-Wells Cup: Dr. & Mrs. Rolfe (Class 3)
Cutler Cup: Dr. & Mrs. Rolfe (Class 10)
Shurly Cup: Mrs. M. Dennard (Class 14)
Denton Trophy: Mrs. M. Dennard (Class 29)
Amateur Gardening Award for Best Exhibit in the Show:
Dr. & Mrs. Rolfe
Results o f the Grand D r a w
Prizewinners were: Transistor Radio: Mr. Kettle, Surrey.
Shopping bag with groceries: Mr. A. V. Smith, Essex. Bottle of
wine: Sally Warren, London. Shawl: Mr. Everson, Surrey.
Cutlery in cases: Mr. Krogulski, Essex. Cosmetics: J. A. Balsom,
Surrey. Shell ashtray: Mr. McKantly, Stockwell. Handerchief &
talc: Mrs. Chavner, Surrey. Stainless steel plate: Mr. Andrews.
M. & B. presentation boxes: Mrs. Randall, Surrey; D. Lewis,
Cardiff.

K e w team strengthened
Double congratulations to Nigel Taylor, a member of
the Society's Council since 1976: firstly, on graduating
with honours at Reading University this year, and
secondly on his appointment to the scientific staff at the
Royal Botanic Gardens, Kew, where he is naming and
checking names in the living collections—including
succulents. Nigel will be speaking on Dolkhothek at our
new-style A.G.M. to be held at Kew on 18 March 1978.

Many thanks to all those who sold tickets; the preponderance of Surrey winners merely shows that N o r t h
Surrey Branch sold more tickets than anyone else!
Thanks are also due to those w h o presented prizes or
Green Shield Stamps with which to procure them. It is
not too early to think n o w of your donations for next
year's Pimlico Show Draw. The Publicity Officer will
welcome all donations or gifts as soon as possible.

Westminster meetings
Dwindling attendances, brought about at least in part
by increased rail and bus fares, have led Council reluctantly to discontinue the monthly meetings at
Westminster as from the end of this year. Mrs. Adele
Whicher, the Meetings Secretary, would like to express
her thanks to Mr. Hugh Miller and Mrs. Betty Maddams for the help they have given in organizing the
meetings.
Adele and her husband Paul have recently moved to
Piddinghoe in Sussex. W e offer our very best wishes to
them in their new home, and our thanks to Adele for all
her good work for the Society.

Subscription increases
Council have approved an increase of 50p in the minim u m ordinary subscription rate for 1978. This rise is
the inevitable effect of continuing inflation and will be
wholly swallowed up by an increase of 15 % in the basic
printing costs of the Journal. Full details of the new
rates are given on the inside front cover. Your p r o m p t
renewal will greatly assist the Membership Secretary—
and the Treasurer!
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A n e w L o n d o n Garden Centre
Contributed by Peter Chapman
Anyone within reach of the Fulham area of London
might be interested in a new garden centre, which has
sprung up like an oasis in an otherwise drab district.
Called the Watcrford Road Garden Centre it is situated
at the junction of Watcrford Road and Harwood
Terrace, close to King's Road, and is run by an enthusiastic and enterprising young couple, Elsa Calvo and
Derek Elliott. The most notable feature is the 20ft x 40ft
greenhouse, containing an excellent selection of house
plants to suit all purses and spaces. At the moment the
cactus and succulent section is limited but it is hoped to
be able to extend this side of the venture if sales warrant
it, even to the extent of partial specialisation (something
we London collectors could well benefit from). There
is also an extremely well stocked sales hut for the usual
garden and houscplant sundries, and stocks of peat,
composts (J.I. and Arthur Bowers) and also a selection
of small trees and shrubs, etc.

audience. Some of the papers presented will be published in future issues of this Journal.
N e w Society for French-speaking Cactophiles
The formation of a new society, 'Association Francophone des Amateurs de Plantes Succulentes' (A.F.A.P.S.)
has recently been announced. A quarterly journal will be
published and there will be local branches, meetings,
shows, seed and plant exchanges, organized tours, etc.
The annual subscription is 30 French francs, payable to
Mr. Ferd. Lemai, 134 Rue de Marais Fouquercuil, 62400
B E T H U N E , France. The President of the Association
is Mr. Marcel Krocnlcin, Director of the Jardin Exotiquc
B.P. 105, Monte-Carlo, M O N A C O , from whom
detailed information can be obtained.
Opuntia aurantiaca again
Trevor Arnold, South African Liaison Officer at Kcw,
has now published his theory on the origin and relationships of O. aurantiaca, mentioned in our February issue
(p. 2). He believes that the jointed cactus', far from
being a West Indian species as Moran et a\. had suggested (in T a x o n 2 5 : 281-7. r 976), is a hybrid which originated in N . Argentina. His evidence is drawn from many
disciplines and the putative parents arc thought to be
O. sahniana and O. discolor. Dr. Arnold believes the
original collector to have been Christopher Richard
Nugent, then British Consul-General to Chile, and not
Nicholas Nugent as Moran supposed. The theory of a
W . Indian origin seems firmly knocked on the head by
the observation that the putative W . Indian allies of
O. aurantiaca (Scries Subcylindricae Backcb.) have joints
with a velvety appearance due to the presence of epidermal hairs. The joints in Series Aurantiacae are not

IOS meetings
The International Organization for Succulent Plant
Study, which usually holds a Congress every other year,
will be meeting at Monte Carlo, 14-19 May 1978, and
(provisionally) in Mexico, April 1980. The scientific
sessions and excursions will be open to non-members.
In this non-Congress year there have been two meetings organized by national sections. The first was held
at Lucerne, Switzerland, in conjunction with a weekend
meeting of the Swiss Cactus Society, with a symposium
on Mammillaria and several other slide-lectures. More
recently, the British Section held its second Open
Meeting, at Matlock Bath, Derbyshire, beginning on
17 September with a business session for members only,
and continuing on 18 September with a symposium
open to all on 'Geographical Distribution and the
Taxonomy of Succulent Plants'. There were 85 in the

hairy.
The new theory is published in the Proceedings of the
Second National Weeds Conference, Stcllenbo'ch.
1977 (A. H. Balkema, Cape Town) pp 269-286.

Dieter Supthut, Director of the City
Succulent Collection at Zurich and
Treasurer of IOS, at the Swiss weekend in May, with Hazel Hodgson
(GB Show Secretary) and Lois Class.
Dietef will be Guest-of-Honour at the
Amiual Dinner on 19 November
(seep. 108).
(photo: Will Tjaden)
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Forum
ARIOCARPUS
Further contributions from Bill Putnam, Pol Bourdoux,
Margaret Martin and Gerald Krulik, edited and introduced
by Ray Pearce
Since the 'Forum' on Ariocarpus appeared in the
February issue (pp. 6-9), I have received several letters
in response to points made there. With the growing
emphasis on conservation there is an increasing awareness of the importance of raising cacti from seed. Experiences with Ariocarpus appear to have been mixed.
BILL PUTNAM has had rather limited success, and writes:
'Seed-grown Ariocarpus are slow and tricky when
young, but they are a lot of fun. Alas, I lost mine eventually, but I hope to raise more. The rate of growth of
that great root is astonishing even in seedlings: mine
consisted of very tiny little clusters of tubercles perched
on relatively enormous tuberous roots. I think I slipped
up in leaving them in very peaty compost. A stonier,
calcareous mixture would have kept them going
healthily, I'm sure.'
Grafting Ariocarpus seedlings at an early stage results
in more rapid growth, as MR. p. BOURDOUX of Brussels
reports:
'Ariocarpus are not especially difficult plants to grow,
but they are indeed very slow growers, although it is
possible to obtain reasonable flowering plants in a relatively short time. Having collected some seeds of
A. retusus and A. kotschoubeyanus in the wool of imported
specimens, I sowed them in the usual way. I distributed
the one-year-old seedlings to my friends, but kept two,
which I grafted on well-rooted Echinopsis hybrid offsets,
of 3~4cm diameter. A. retusus is now, after 5 or 6 years,
6-7cm in diameter, and flowered last autumn for the
first time, giving me three beautiful flowers of a good
size. A. kotschoubeyanus grafted in the same way flowered after 3 years cultivation, and gives me each year
3 to 6 offsets that I graft on Echinopsis for friends.
'Grafting mature plants is not difficult, but it is not a
good practice: the plants become bloated and lose
their natural appearance. The grafting stock is a mature
Echinopsis, cut very flat with a long sharp knife. This is
well cleaned before cutting the head of the Ariocarpus,
taking care not to disturb the jelly contained in the big
vacuoles. It is not necessary to look after this jelly when
grafting seedlings, or offsets of A. kotschoubeyanus.'
MARGARET MARTIN has also raised young Ariocarpus
to flowering, growing the plants on their own roots.
She says: 'I have never grown these plants from seed
myself, but I have bought very young plants. A plant of
A. furfuraceus had 10 tubercles when I bought it, the
next year it had 15, and after 10 years was about 5 inches
across and flowering.'
Clearly it is quite possible to raise flowering-sized
plants of these slow growing species from seed, though
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Ariocarpus retusus

drawn by Christabel King

unless one is prepared to try grafting, considerable
patience is required. Miss MARTIN also adds:—
'Obregonia denegrii grows quite rapidly. I have a large
plant which has been flowering for years which I purchased as a seedling about an inch in diameter. The only
slow growing plant that I have raised from seed and
flowered is Leuchtenbergia principis. It took me about 10
years to do it, but at least I have an unmarked plant.'
From the U.S.A. GERALD KRULIK has written at some
length on growing Ariocarpus and similar slow-growing
genera from seed:
'My first exposure to growing them from seed was
six years ago, when I sowed a mixed batch of Ariocarpus seeds. I still have five plants from this sowing
(several dozen were given away). The largest plant is
about an inch across, the smallest less than half an inch.
Thus far it is impossible to identify species of seedlings,
so I would advise everyone to keep careful records.
'I have since grown seedlings of all the Ariocarpus,
and most of the similar genera—Obregonia, Aztekium,
Strombocactus, Leuchtenbergia, Pelecyphora, Normanbokea,
Turbinicarpus, etc. Ariocarpus seedlings are slow, but are
probably about average for this group of plants.
Turbinicarpus, Leuchtenbergia, and Obregonia, in that
order, are the fastest growers. By far the slowest are
Strombocactus disciformis and, even slower, Aztekium
ritteri. I am sure that this latter species only exists by
special divine dispensation! These last two kinds are
nearly impossible to grow without special techniques,
but they can be grown—they are just extremely slow.
'At two years old my Obregonia seedlings were only
slightly larger than those of Ariocarpus, but they soon
showed their faster growth rate; at six years old they
had grown to about ijin across. Leuchtenbergia is much
faster than either, my two year old seedlings being
i£in across by 2in high.

'Ariocarpus seedlings are very easily grown in any
well-drained soil. They can rot easily if the soil is kept
wet and cold in winter so it is safer to winter them as
dry as possible. By accident one pot of seedlings remained wet for a fair period this past winter and several
tiny mushrooms sprouted from amongst the seedlings.
This isn't recommended but all the seedlings survived.
' T w o basic methods have given excellent results. A
very porous sandy loam works well when the seeds arc
treated as any other cacti. Just scatter them on the surface and keep continuously moist until established.
'A more extreme, but easier, method is to sow the
seeds in a flower pot of pure milled sphagnum moss
kept in a sealed plastic bag. The moss must be kept constantly wet for the first six months or so until transplanting, since the dried moss is very difficult to rewet.
The bag should be opened a week or so after germination. I use the open bag as a saucer and keep a half inch
of water in the bottom. O d d as it may seem, all Ariocarpus species thrive well with this method. They certainly look odd though, growing in living sphagnum
moss with an odd sundew or two for companions! This
medium gives excellent growth with little damping-ofF
as long as they are kept wet and given good ventilation.
'Good germination seems to be the rule with all
Ariocarpus species except A. agavoides. Several different
lots of seed of A. agavoides have given 5-20% germination only, but A. scapharostms and the rest routinely
show 80-95%.
'All of the Ariocarpus seedlings are spiny, though the
spines are feather-like. They begin to lose these spines
by the age of two to three years. Thus far I have not
seen any special differences in spination between the
species.
'I don't believe in grafting unless the object is merely
to speed up growth for eventual propagation, or if the
plant simply cannot be grown on its own roots. A scries
of tests are planned this year, but at present only A.
trigonus is grafted on Selenicereus grandiflorus. The one
year old seedlings are two or three times larger than
ungrafted plants. The appearance is quite different, as
the tubercles and plant body are swollen and bloated.
'I live near the Ohio River, in a region of moderate
heat and high relative humidity. Flowering is much
better and growth is faster if the plants are watered well
in the summer. Seed set is no particular problem as long
as two plants of the same species are in bloom. I haven't
seen any self-fertile Ariocarpus yet, though self-fertilization occasionally happens in many other normally outcrossing species. All of the species seem to form viable
hybrids with each other also.

the exact centre. I find that being able to sec actual
growth keeps my interest high.
'One more note about seed-pods. The fertilized
flower will just dry up and seem to disappear after they
flower in the fall. One warm day in spring the usually
white, sometimes greenish or reddish juicy fruit will be
suddenly pushed out of the woolly crown, about six
months after fertilization.
'I hope these comments are of some help. I am actively
engaged in propagating the 'living rock' genera, and
have about 100 adults which are used for seed production. I don't feel that commercial growers will ever
economically produce most of them, so it is up to
amateurs like myself to do the job.'
One wonders how successful these rather radical
seed-raising techniques would be in an English climate.
Subjectively one feels that sphagnum moss isn't the
right medium for growing Ariocarpus seedlings in this
(especially this year!) cooler, duller climate, but to try
it would be a very worthwhile experiment. (Any results
to the Journal please, so we may disseminate the information !)
Leaving seed-raising techniques for now, MARGARET
MARTIN writes on the flowering of Ariocarpus: 'Although
the temperature in my south facing greenhouse was
over I20°F for most of the summer, all my Ariocarpus
flowered well last autumn. A. agavoides flowered for the
first time; the plant is about an inch across. I find that
A. Jissuratus and A. fissuratus var. lloydii are easy to
flower.'
Our other correspondents were less fortunate last
autumn, MR. BOURDOUX comments t h a t ' . . . last autumn
all the mature plants developed a large amount of pure
white wool at the apex, but none flowered except A.
returns which gave me two flowers, in spite of many
more in preceding years.' BILL PUTNAM, however, expresses hopes that last year's fine summer may have had
a beneficial effect on the initiation of flower buds for
this year:
'I had flowers last year only on A. kotschoubeyanus.
One hopes that the 1976 'Sonora Summer' will have
promoted some mysterious inner chemistry that will
lead to good flowering of Ariocarpus this year! The remarkably early appearance of a ring of flower buds on
my veteran plant of Hamatocactus uncinatus may perhaps
be an indication that last year's weeks of sunshine may
have done something out of the ordinary to our plants.'
By the time this appears we will know the answer.
This entire summer has been colder and duller than
usual—it will be interesting to see if this has an adverse
effect on the flowering of autumn-flowering species. As
yet this summer, it seems as if the early-flowering
species have produced an unusual profusion of flowers,
presumably in response to last summer's sun, despite the
poor weather early this year. One can but hope this
effect is carried over to include the later-flowering
plants too.

'Because growth of both seedlings and adult plants is
so slow, special techniques are needed to show it. One
way is to place a drop of coloured fingernail polish
exactly at the apex of the plant. As the plant grows the
drop breaks up into a thin ring which is very inconspicuous. The only problem with Ariocarpus is deciding on
8S
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of Ariocarpus, MR.

This provides a comprehensive
references to the genus.

BOURDOUX writes:—

'I have in my collection imported plants of all the
species or varieties, and I grow them in a special compost approximately formulated as follows:
1/5 argex (blown baked clay, light and porous—in
this case of 4 to 10mm diameter).
1/5 sharp broken and sifted quartz, or rough river
sand, well washed.
1/5 clay (sifted on a mesh and dried a long time in the
sun, gaining the appearance of hard pearls).
Granulated charcoal, old leafmould, broken sifted
plaster (equivalent to old mortar), and vermiculite;
about 1/10 of each.
They are potted in black plastic containers of the
appropriate size hanging at the roof of my glasshouse,
and covered with c. 1.5 cm of the same argex. I water
them normally during the growing season, taking care
that the compost remains dry 1 to 3 days before giving
water again. Anyway, next year I'll try to forget them
for four to six weeks in summer!

source of

further

As from the first issue of next year 'Forum' will be a regular feature, and a place to air your views, experiences,
questions or complaints on a variety of topics. Each topic will
remain open for discussion for as long as it evokes your response, though we don't guarantee to print everything you
say I
Ray Pearce will be opening a discussion on Frailea, but
needs more letters, pictures and information—quickly! Please
write to him—Dr. R. B. Pearce, Departmenet of Microbiology, South-West Campus, University of Birmingham,
P.O. Box 363, Birmingham B15 2TT.
Meanwhile, Terry Smale has been doing some homework on another neglected South American genus:

MILA
Contributed by Terry Smale*
Mila is not a very popular genus among collectors,
possibly because of their reticence in flowering in this
country. The only species for which I have received
occasional reports of flowering is M. nealeana, so when
M. cereoides flowered for me during the fine summer of
1976 I was prompted to do some homework on the
genus. This article is the result.

'During the winter, I keep them in the greenhouse
without harm, absolutely dry; the temperature sometimes drops to 3°C, if not o°C or less during the coolest
hours of morning. I keep the glass of the greenhouse as
clear and as clean as possible, washing the roof instead of
" w h i t i n g " it, and none of my plants has undergone
scorch damage.'

Mila cereoides
This is the largest-growing species and my particular
specimen has an upright main stem 30 cm long and
4.5cm in diameter, with four shorter growths produced from the base. There are 18 ribs with areoles
which are white when young, turning pale brown in
age, and about 7mm apart. There are many thin interlacing spines 5 to lomm long, radiating in all directions;
most are white but about four of the central ones are
brown in colour.
The flowers were produced at the end of July and
were carried on the current season's growth, although
up to 4cm from the crown. The flowers opened at first
in the morning, but never much more widely than in
the sketch, and did not completely close at night. They
lasted for four days and had a lemon scent. The open
flower was 20mm diameter and 20mm long with bright
yellow petals which shaded to red on the tips of the outer
ones. The tube was bottle green at the lower end, shading to yellow at the top, with a few tiny scales and a
small quantity of 3 m m long white hair over the lower
10mm length. There were 8 cream stigma lobes and
the many filaments were fused at various heights along
the tube wall.
It would appear that the plant can be self-fertile, since
one of the four flowers has set fruit in the absence of any
likely pollinator. It is a spherical green berry, 9 m m in

Before bringing this discussion to a close, I would lik c
to mention something that has puzzled me for some
time. A. agavoides is commonly seen in collections and
shows as a rosette of tubercles, all more or less horizontal
along or just above the surface of the compost. After
prolonged cultivation these tubercles may become quite
numerous (far more so than would be normal in nature).
O n my plant, however, bought as an import some six
or so years ago, the tubercles grow almost vertically
upwards, never horizontally. Initially I assumed that
this was due to dehydration, and that the plant would
flatten out when it became fully established, but this
has not been the case. Also, these tubercles seem to be
more finely tapering than the norm. If anyone has a
plant like this, or knows anything about this form, I
would be interested to hear their thoughts on the matter.
Going back to 1935, before A. agavoides had been
discovered, it is interesting to look at the catalogue of
W . T. Neale & Co. Ltd. (published as a book 'Cacti and
Other Succulents' by W . T. Neale), which listed plants
of A. fissuratus, A. fissuratus VAT. lloydii, A. scapharostms,
and A. trigonus in 4-4jin. pots at 5 or 6 shillings, and
A. kotschoubeyanus at 3 shillings and sixpence!
In conclusion, may I draw your attention to the
bibliography of the genus recently published in the
Cactus & Succulent Journal of America: MITICH, L. W .
& BRUHN, J. G. (1977). The Genus Ariocarpus—A
Bibliography. In Cact. Succ. J. Amer. 49: 122-127.

*Dr. T. C. Smale 29 St. Leonard's Road Epsom Downs
Surrey.
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the whole genus, with perhaps some variation in the
shade of yellow. Therefore the species are only
differentiated on the basis of the stem and spine characteri-tics. There are 12 species described in Backeberg's
Kakteenlexikon and I have not traced any newer ones
although there are a number of plants under unpublished names which have mainly originated from Karel
Knizc. There is an over-proliferation of names as with
many other genera of the Cactaceac, and each valley has
given rise to a new 'species'. The type species, M.
caespitosa was described by Britton & Rose, and
Backeberg had a hand in publishing all but one of the
remaining species.
The following groupings of species are based on the
published literature plus observations on a few cultivated specimens. They are arranged in their order of
occurrence from North to South:
M. pugionifera Rauh & Backeb. is a vigorous freely clustering
form with long prostrate stems and fewer but stronger spines
than the other species. My specimen has grown to 30cm across
in five years but has never flowered.
M. albisaetacens Rauh & backeb., M. sublanata Rauh &
Backeb. and M. breviseta Rauh & Backeb. are small slender
plants with soft stems that are covered with short white
bristle-like spines.
M. fortalezensis Rauh & Backeb., has steins which are thicker
and only slightly elongated.
M. cereoides Rauh & Backeb. has upright, strongly cereoid
growth.
M. caespitosa B. & R., M. kubeana Werd & Backeb. and
M. nealeana Backeb.. are names which cover the forms from
the central valleys around Lima. The 2-4C111 thick stems are
fairly rigid and upright, freely clustering from the base with
white radial spines and well differentiated brownish central
spines.
M. alboareolata Akers and M. lurinensis Rauh & Backeb.
have almost identical descriptions; they come from the same
area south of Lima and would therefore seem to be separate
descriptions of the same plant. I have seen neither species but
they could well belong to the Caespitosa Group.
M. densiseta Rauh & Backeb. is the most southerly published
species with strong stems to 25 cm long, densely covered with
white spines.

Mila cereoides (photo: Terry Smalc)
diameter, with the dried floral remains attached. There
are a few small hair tufts on the surface. I have not yet
tested the viability of the seed.
T h e habitat o f Mila
The generic name is an anagram of Lima, the capital of
Peru, and this is the centre of its distribution. The plants
inhabit the river valleys which penetrate from the
Pacific coast into the Andes and the range stretches
from the Santa valley in the north to the Pisco in the
south, although there is a report from Lau of his Mila
no. 168 occurring 300 miles further south-east in Arequipa. The river valleys are flat-bottomed with very
steep sides, and frequently vegetation occurs only on one
slope of the valley, the other side being barren. Cacti are
the dominant plants in these very dry stony areas, with
the columnar Neoraimondias characterising the landscape, interspersed with a few Haageocerei and Borzicacti. The low-growing cacti include Melocacti and
dwarf Opuntias in addition to Milas. Slides taken by
John Hughes on these valley sides between January and
March have shown almost no other types of vegetation.
T h e Species o f Mila
Investigation of the literature would suggest that the
flower described for Mila cereoides is typical of those for

Mila cereoides: cross-section of flower

yo

Erdisia

Mila

Corryocactus

Habitat

Central Peru

Central Peru to Northern
Chile

Peru, Northern Chile, and
Western Bolivia

Stem

Cereoid, clustering from
base, to 0.3m long

Cereoid, clustering from
base and suckering, 0.2m
to 2m long

Cereoid, clustering from
base, 0.6m to 5m long

Flower

Day flowering produced at
stem tip

Same

Same

Flower size

Ht. & diam. similar, 20mm

Ht. & diam. similar, 25 to
50mm

Ht. & diam. similar, 20 to
100mm

Perianth colour

Yellow

Yellow, orange, red

Yellow, orange, red

Flower tube

Short, with a few tiny scales
and some hair

Short with small scales,
hair and some spines

Short with many scales and
short hair and spines

Fruit

Spherical, juicy berry with
few tiny scales and a very
small amount of hair

Spherical juicy berry with
few tiny scales and spines

Spherical juicy berry with
tiny scales and spines of
various length depending
on species

Seeds

Small, black

Small, black

Small, black or dark brown

Relationships o f the Genus
W h e n Britton & Rose first published the genus Mila
they included it within their 'Echinocactanae' with the
comment that 'it is not closely related in flower, fruit or
appearance to any of the so-called species of Echinocactus. (The Cact. 3:211. 1922). Buxbaum includes it in
his tribe Trichocereae, subtribe Rebutiinae, within which
he tentatively suggests that it is related to Chamaecereus
(In Die Kakteen, Lfg. 60). I find this very difficult to
accept as the plants are rather dissimilar and geographically separated. I have considered the other cacti
which are found west of the Andes and have come to the
conclusion that Mila is very similar to Erdisia B. & R.
and Corryocactus B. & R. In fact, the Backeberg classification includes these three genera and a number of
other South American cereoid genera in the subtribe
Austrocereinae. The table compares the more obvious
features of Mila, Erdisia and Corryocactus, and I feel that
a conservative treatment of the Cactaceae might combine all three genera into a single one.

Enter other protagonists!
Now stand well clear of the cross-fire, Terry. I know that
two of my regular correspondents hold diametrically opposed
views, neither of which coincides with yours! John Donald
believes Mila to be a northern extension of the Neoporteriinae; Roy Mottram advocates lumping Mila with Rebutia:
'Morphologically, Mila is inseparable from Rebutia
sensu lat. Flower and fruit structure are equatable, and
the only difference lies in the habit of growth and
geography. It would be quite wrong, in m y opinion, to
place it near to Corryocactus and Erdisia, and I prefer to
think of it as the Peruvian representative of Rebutia.
'There seems a distinct possibility that Mila is only one
polymorphic species with a number of regional varieties.
'Chamaecereus is well and truly Echinopsis the way I
define the genus, but it is early in the scheme with the
two series of filaments hardly differentiated (like
Austrocactus which I'm beginning to think ought to be
allied to Echinopsis rather than Notocactus where it is
usually placed.)'
Maybe Mila is the 'missing link' between them all?—Ed.
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Notes on the genus Cephalophyllum*
2. The Cephalophyllum loreum complex
by Heidi Hartmannt
Institut fur Allgemeine Botanik und Botanischer Garten, Hamburg, Germany
A n intricate history
In the first edition of the 'Species Plantarum' (Linnaeus,
1753), the starting point for the modern species names
of higher plants, we find 'Mesembrymithemum loreum',
the only species enumerated by Linnaeus which was
later to be placed in the genus Cephalophyllum. Linnaeus
listed three varieties, each principally based on drawings
in the 'Hortus Elthamensis' (Dillenius, 1732). Var. a is
described there as the 'Mes. with longer recurved leaves'
(see below); var. (3 as the 'Mes. with shorter recurved
leaves' (equated by Linnaeus with Bradley's 'Creeping

Dillenius's engraving of Mesembryanthemum foliis corniculatis longioribus (Hortus Elthamensis, tab. 199. 1732J, the
'Mes. with longer recurved leaves', later known as Cephalophyllum comiculatum.
Cluster-leaf'd Fig-Marygold' (1727) (see this page and
p. 93). Both have yellow flowers, according to the
accompanying text, and they form short runners. In contrast, Dillenius's var. y forms very long runners, and
from this feature the epithet loreum, meaning strapshaped, is derived. The flower of var. y was not known
in 1753In the second edition of the 'Species Plantarum',
Linnaeus (1762) arranged the species of Mesembryanthemum according to flower colour, thus indicating that
this character was of value in deliminating species. By
that time, he had seen a flower of M. loreum var. y,
which was purple, and he therefore divided the former
M. loreum into two species, M. loreum sensu stricto, for
var. Y only, and M. comiculatum, for vars. a and (3.
A third of a century later, Haworth (1795), on the
basis of their vegetative differences, raised the two
varieties assigned to M. comiculatum to specific rank.
M. comiculatum was restricted to the former var. a,
while var. (3 became M. diversiphyllum Haw. But of M.
loreum Haworth remarked: 'I believe I never saw the
plant Linnaeus means . . . '. He thought it might be
close to or the same as his M. diversiphyllum, and that

Dillenius's engraving of Mesembryanthemum foliis corniculatis brevioribus (Hortus Elthamensis, tab. 198. 1732J, the
'Mes. with shorter recurved leaves', later known as Cephalophyllum diversiphyllum.
*Continued from Cact. Succ. J. Gt. Brit. 39 (3): 67.
I Address: Dr. H. E. K. Hartmann, Institut fur Allgemeine
Botanik und Botanischer Garten, Jungiusstr. 6, 2000 Hamburg
36, Germany.
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Bradley's engraving of the 'Creeping Cluster-leaf'd Fig-Marygold'
(Hist. Pi. Succ, tab. 40. 1727J (Cephalophyllum diversiphyllum).
the plant commonly grown by gardeners as M. loreum
was in reality this species.
Because of Haworth's doubts, Salm-Dyck (1837)
decided to merge M. loreum and M. diversiphyllum
(which Haworth had meanwhile changed to M.
'diversifolium'), naming it M. diversifolium—wrongly,
since M. loreum has priority. As a result, M. loreum lost
its identity for nearly a century. It enjoyed a brief reappearance in 1928 when Schwantes, purely on the
basis of literature study, published the new combination
Cephalophyllum loreum, and an attempt to identify a
living plant as C. loreum was made by L. Bolus, who published a drawing of a plant she considered to belong
here. Before the year had passed, however, N. E. Brown
denied that the plant could possibly be C. loreum and
based the new name C. comptonii on Bolus's drawing
(without description). As Brown himself never designated a plant as C. loreum, the existence and status of the
species was once again in doubt.
Haworth's doubts about what was grown by gardeners as M. loreum have already been mentioned. That was
not the end of the story. In a later publication, he changed his mind and described a new species M. diminutum
for M. loreum Hort. non Linn. (M. corniculatum Haw.,
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!795. pn> parte). Later still (1821) he placed M. diminutum near M. acutum (which never forms any runners),
making matters still more obscure.
Analysis of natural populations
In the course of the author's investigations on Cephalophyllum, the C. loreum complex is being analyzed afresh.
The objectives are:
1. To find living or preserved material that agrees
with the drawings of Dillenius;
2. To try to divide the material into groups and decide
their taxonomic status, i.e. to delimit species.
So far, the first step has been completed: a comparison of wild material with Dillenius's three varieties
shows that for each variety examples can be found in
nature. Unfortunately, there are also intermediate
forms: one with long runners combined with a marked
difference in leaf size ((1->Y)> o n e with slightly unequal
leaves (a->(3), and a long-leaved form with very long
runners (a->y). Still another form agrees well insofar as
the round-pointed leaf-shape is concerned, but it never
forms any runners at all. No name has been found to
apply to this one, and it is called 8 until further investigations have clarified the problem.

Dillenius (1732)

a

Linnaeus (1753)
Linnaeus (1762)

T

P
M. loreum
M. corniculatum

M. loreum

Haworth (1795)

M. corniculatum
(M. loreum Hort.)

M. diversiphyllum

M. loreum
(not known)

Haworth (1803)

M. corniculatum

M. diversifolium

M. loreum
(not known)

Salm-Dyck (1837)

M. corniculatum

Brown (1928)

C. corniculatum

M. diminutum
(M. loreum Hort.)

M. diversifolium
C. diversiphyllum

C. loreum
(not known)

C. comptonii
(C. loreum Bolus)

Table i. Summary of the nomenclatural history of elements in the Cephalophyllum loreum complex.
Growth-form

a

P

T

s

a^|3

a-y

P->-Y

No. of populations
(total 23)

3

2

7

7

1

2

1

Table 2. Frequency of growth-form types and intermediates in populations of the C. lore
The taxonomic treatment of the group has been
started by analyses of easily obtainable date in order to
get a preliminary picture:

nple.x.

would be intermediate. From the figures obtained it
seems that vars. Y and 8 are wcll-defmcd, and vars. oc
and (3 less so. But the number of populations studied is
too narrow a statistical base from which to draw firm
inferences, and further investigations in the natural
habitats arc planned.

Fruits. The capsules of all relevant collections (41) are so
similar in outer and inner morphology that they are
useful for delimiting the complex as a whole, but cannot
serve for grouping within the complex.
Flower colour. Three different types can be distinguished:

Conclusion
From the results so far, it is evident that although the
history of the complex can be traced in detail and new
material easily assigned to it, the problems of species
dclimination, now 240 years old, cannot yet be solved.

a. petals, filaments, anthers and pollen yellow;
b. petals yellow, filaments orange or purple, anthers
purple, pollen b r o w n ;
c. petals lilac-purple, inner white, filaments white,
anthers and pollen yellow.
As all flowering populations studied have been found
to be constant in their flower-type, this character might
be useful for specific dclimination. According to the
literature, the varieties named by Linnaeus conform to
these flower-types t o o : vars. a and (3 are flower-type (a)
var. Y is flower-type (c). None of the original members
of the M. loreum complex have flower-type (b), but
there is a succinct description of M. tricolorum Haw.
(1795) leaves no doubt that this is the missing form. It
may be significant that populations with this flowertype (b) occur in Namaqualand only, and that all populations of var. 8 exhibit this flower-type.
Growth form. As this has been an important character in
delimiting species in the complex, it has been analyzed
in more detail. In general, one population has one
growth-form only (23 populations studied). The n u m ber of populations of each form (a—8 and their intermediates) is given in Table 2. If growth-form were a
reliable character, the highest frequencies would be expected among the 'pure' types and only a few samples
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Was Richard Bradley an Evolutionist?
by Gordon Rowley
Plant Sciences, The University,

Reading

If Richard Bradley's claim to remembrance by systematic botanists is his 'History of Succulent Plants' (171728), and by gardeners his 'New Improvements of
Planting and Gardening' (1716 ct scq.), it is to a third
volume, perhaps the most fascinating of all, that we
turn for a summing up of his views on the animate
world in general. This is his 'A Philosophical Account
of the Works of Nature', published in 172T, which
came into being as a result of promptings by Addison,
a fellow member of the Royal Society, who called for a
'body of natural history' that could 'redound to the
glory of the All-wise Contriver'. Certainly it makes the
handsomest volume among the many that Bradley
produced: a quarto book of 195 pages, dedicated to the
Earl of Orrery, with a long list of subscribers and illustrated by 28 hand-coloured plates of plants and animals.
These last immediately catch the eye for their curiously
stylised presentation. Each figure is made to look as if
drawn separately on a piece of often dog-eared or torn
paper and pinned up on a display board.
The text presents a strange miscellany of animals,
plants and minerals to which arc added seemingly unrelated essays on agriculture, the care of fish ponds,
famous gardens, plant breeding and vine culture. From
the table of contents we note a serial layout, beginning
with 'earths and mineral bodies' followed by the
animate world divided into nine chapters and arranged
group by group, being introduced as 'a scale of life' and
'chain of created beings'. The suggestion of an evolutionary series at once springs to mind. Bradley was
never slow to philosophize about the form and functioning of both plants and animals and to point parallels
between the two groups. Many of his ideas were ahead
of their time. How, one wonders, did he consider that
his nine groups had arisen, and what determined the way
in which he defines and orders them;
Chapter I is devoted to 'Earths and Mineral Bodies',
put first because he feels that they 'subsist much longer
without any considerable alteration of parts'. He
credits them with 'a kind of growth, and even a mode
of generating and increasing, and if once we have
sufficient proof of these, we need not scruple to allow
them life, too, however slow it be.'
In Chapter II come corals, sponges and fungi,
which 'arc seemingly the passage between minerals and
perfect plants.' W i t h compound microscopes taken so
much for granted as part of the biologist's toolkit
today, it is hard to imagine life without them. W e may
laugh at wrong associations made by the pioneer
searchers, but should also take account of how much
they also got right. Corals were a great mystery to

The title page of Bradley's 'A Philosophical Account of the
Works of Nature' (1721).
them until the minute animal inhabitants were discovered. Bradley took them to be primitive plants, but
was puzzled to find, on snapping a piece of coral in two,
no trace of conducting tissue as in woody plants—a
feature which he compares to the brittle watery leaves of
aloes and other succulents.
Chapter III, ' O f Plants and Supcrplants . . . ' is of
most interest for the botanist, and was included, along
with the accompanying plate of three cacti, in the reprint of Bradley's works on succulents published in
1964. Following the 'most imperfect vegetables' of
earlier chapters, he introduces the rushes and succulents,
which he regards as still imperfect because of their
reduced form and lack of expanded foliage. He points
out, however, that where plants appear to lack any
vital organ, the remainder take over its function. He
describes and figures Melocactus, Cereus and Opuutia,
correctly identifying the plant body as a stem (Melocactus was a fruit to the herbalists!) and calling Opuutia
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wards writers have defied the Garden of Eden dogma
and speculated on the transmutation of species. Darwin
himself, in reply to his critics, added a whole chapter at
the start of later editions of 'The Origin of Species'
cataloguing the early theories and theorists to which his
own concepts owed something. But Bradley's name is
not among them, although he made his mark in other

- '•'•v-'wn

fields.
In another of his books, in the framework of a general
belief in the Creation (as mystically outlined by a Dr.
More), Bradley (1726) praises 'the wisdom and order of
this excellent work, which is so wisely disposed as to
contain everything necessary for the preservation and
continuance of it; it is so subject to order that no
strictly new species can be produced, or can any
different creatures whose parts and qualities are near
enough the same to couple with one another, bring
forth a body which shall have power to increase or
multiply'—a clear anticipation of the acceptance of
hybrid sterility as a factor in preserving the identity of
species in the wild.
Today we regard succulents as highly specialized
plants in their vegetative organs, the end of a long line
of evolution deriving from mesophytic ancestors.
Absence of leaves is an advanced feature, not the primitive state as Bradley suggested. His lasting contribution
was as an early convert to the idea of sexuality in plants,
as mentioned earlier. He not only recognised the need
for pollination for the setting of seed, but advocated
making use of this knowledge in the production of new
hybrids—advice that was little heeded in the century
following his death. From these small beginnings grew
the study of flower function in relation to pollinators,
of the advantages of crossover self-pollination, and of
the factors leading to the birth of new species in nature.
Unfortunately for biographers there is no known
portrait of Richard Bradley, and we know little about
his personal life. The few additional glimpses that
emerge from the scries of his letters recently published
by Tjadcn (1976) reveal him in a far from flattering
light. But judged as a scientist he was an independent
thinker, often ahead of his time, and his many books
(listed by Henrey, 1975) are always stimulating to read
and eminently quotable.

Plate II of Bradley's book, showing the 'display hoard' style.
'less imperfect' than the other cacti because it 'attempts
to make leaves', clearly shown in his figure—the first of
its kind. The fig, Fictis, also finds a place here. Then
comes a digression on the supposed analogy between
plants and animals, notable mainly for Bradley's understanding of the sexuality of flowers, with stamens and
carpels as male and female organs respectively. Thereafter come the 'perfect' plants: herbs, shrubs and trees
briefly reviewed. The 'superplants' of the title, incidentally, turn out to be the parasitic mistletoes.
Chapters IV to XIII cover the animal kingdom,
commencing with 'immoveable shellfish and such as
have local motion', and ingeniously arranged to show
fancied resemblances or links between the major
groups. He summarises (Chapter XIV) by saying:
'All bodies have some dependence upon one another . . .
every distinct part of Nature's works is necessary for the
support of the rest . . . '. But although he dwells at
length on the harmonics between plants and animals,
and cites parallels between them, the question of how
they came to assume their present-day diversity is
hardly faced. Bradley remains at heart a creationist,
content to accept divine origin for all species on earth.
Yet ideas on the evolution of organic life from fewer,
simpler ancestors go back a great deal earlier than
Darwin. From the time of the Greeks and Romans on-
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Schumann & Buxbaum Recompiled (3)
by D. R. Hunt
Royal Botanic Gardens, Kew
T h e p r o b l e m of Mam miliaria elegans
M. elegans was described by A. P. de Candollc in 1828
and is the type species of the scries hitherto known as
Elegantes. Unfortunately, there is no type material or
authentic illustration extant, and the type locality is not
known. W e do know, however, that the species was
based on living material collected by Thomas Coulter,
an Irish botanist and physician who was contracted for
three years (1824-27) as medical attendant to the Real
del Monte Mining Co. and based at Real del Monte
(now called Mineral del Monte), near Pachuca, Hidalgo.
Coulter made botanical collections around mining centres in the neighbourhood and sent a collection of living
cacti to dc Candollc at the end of his stay in Mexico.
These plants were described in Dc Candollc in an
appendix to his 'Revue dc la Famillc des Cactees' (in
Mem. Mus. Hist. Nat. Paris 17: 1-119. 1828). All those
that arc positively identifiable, including Mammillaria
hngimamma, M. elongate (various forms), M. compressa
and M. sempervivi, Astrophytum ornatum, Ferocactus
glaucescens and F. hystrix, Coryphantha octacantha and
C. radians, Neolloydia conoidea, Strombocactus disciformis,
Aporocactus leptophis, as well as various cerei and
Opnnlia spp. are without exception from the state of
Hidalgo. N o species from Puebla or Oaxaca are included and I conclude that Coulter did not collect there.

varieties (details translated from the Latin):
'M. elegans: Simple, obovate, apex depressed, axils
naked, tubercles ovate, young arcolcs woolly, radial
spines 25-30, white, radiating, stiffish, centrals 1-3,
stiff, erect, a little exceeding the radials. Plant 2 inches
long and broad.
'var. a minor: more nearly obovate, half as large;
the same but younger;
'var. (3 globosa: subglobose, larger, upper axils
bearded; the same but older;'
I do not believe this is sufficient to identify the species.
Given that in all probability the plants were collected in
Hidalgo, it seems most likely that they were small
specimens of something in the M. parkinsonii group, but
more than this one surely cannot say.
In the 'Revue' Dc Candollc included an illustration of
a Mainniillaria which had been drawn for the Mocino &
Sesse Flora of Mexico but never published. He identified
the plant as M. geniinispina Haw., which had been described from Hidalgo a few years earlier. The plant is

Craig (The Mammillaria Handbook, 281. 1945)
states that M. elegans is distributed over the 'Central
plateau, Valley of Mexico, Puebla, Oaxaca and Hidalgo'
basing this on reports and plants from Mr. Theodore
Hutchison (for Puebla and Oaxaca), quoting Ochotcrcna (Hidalgo), and including the Valley of Mexico
from Britton & Rose's locality for Neomammillaria
dealbata. In the minds of collectors the name M. elegans
has become firmly associated with plants from Puebla
and Oaxaca, particularly forms originating around
Tchuacan, Puebla, but no one has apparently bothered
to check the facts. Moreover, as even Britton & Rose
(The Cactaccac 4: 107. 1923) remarked: 'Plants named
MammiUaria elegans are to be found in most collections
of cacti, but the name is often applied to several closely
allied species' (italics mine). And when the Mammillaria
Society met to compare plants o f ' M . elegans' on 5 March
1964 not one of the plants matched the original description, which calls for 25-30 radial spines. The plants
shown had only 16-23, which fits various putative
species from Puebla (sec J. Mamm. Soc. 4: 27. 1964).
So what can we determine about the original M.
elegans! The original description provides very little
information, and is not helped by remarks about two

The Mofino & Sesse Mammillaria, drawn c. 1800 and published by De Candollc as M. geminispina Haw. (see text).
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clearly not M. geminispiiia, however, and other authors
wasted little time in pointing this out. They referred it
at first to M. acanthophlegma Lehm. (itself now unidentifiable) and later both it and M. acanthophlegma to
M. elegatts. Indeed, the drawing shows c. 20-25 radial
spines and is certainly suggestive of one of the forms,
now often called M. elcgans, which originate from
Puebla. But as we have seen, it does not fit the original
M. elcgans either by description or provenance. No
wonder that as early as 1838 Pfeiffer & Otto (Abb.
Beschr. Bluhender Cacteen, pt. 1, pi. 3) were writing:
'La M. elcgans est encore un objet dc bcaucoup de
doutes
When I discussed M. clegans in my Review of Mammillaria Names (J. Minim. Soc. 9: 6-9. 1969), I let the
name M. clegans stand. The impossibility of identifying
it reliably with any particular species or form, let alone
one of what one might now call the M. elcgans complex, has subsequently convinced me that there is
nothing for it but to abandon the name, however unpopular this may be, as a nomen confusutn. With it too
must go the series name Elegantes (ICBN, Art. 22). For
some time I was in a quandary as to the choice of a
substitute, until earlier this year, when visiting the
herbarium at Munich, I came upon a drawing of M.
supertexta Mart, ex Pfeiff. It appears to have been one of
a series of which most were published in Martius's wellknown 'Beschrcibung einiger neuen Nopalecn' (in Act.
Acad. Nat. Cur. 16(1): 322-362. 1832). The originals of
all these drawings are at Munich, and in the absence of
specimens should be taken as the lectotypes of the species-names applied to them. That the drawing of M.
supertexta depicts the type plant cited by Pfeiffer as
growing at Munich is, I feel, beyond reasonable doubt,
and I therefore designate it as lectotype. It clarifies the
correct application of the name M. supertexta very considerably.
Most of the plants described by Martius were collected by the Baron von Karwinski. As pointed out by
Ehrenberg (in Linnaea 19: 337-8. 1846), many of the
type localities cited are wrong, owing to the point of
despatch being taken as the point of collection, or
simply muddled field data. In the present instance, the
locality of M. supertexta was given by Zuccarini as 'San
Joze de Loro [San Jose del Oro, Hidalgo] in locis
frigidis'. (It may be no coincidence that this is the
correct locality of M. vetula, the next species in Martius's
original list (1829)). Nothing like M. supertexta has been
collected in Hidalgo, but Mr. Alfred Lau has collected
various forms of it in the area of the Tomellin Canyon in
Oaxaca. Karwinski certainly worked in the same area,
since he discovered M. crucigcra Mart., and it seems in
accordance with all the evidence to identify such plants
as Lau 061 and Lau 1168 as M. supertexta.
Having established the identity of M. supertexta, it
seems satisfactory to make this the type species of the
'M. elegans' group rather than M. crucigera which,
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The original drawing of M. supertexta in the herbarium at
Munich.
historically, has an equally good claim, but is more
extreme in habit and spination and has a less apt name.
Thus, with apologies to all students of Mannnillaria, I
propose to introduce the series name Supertcxtae to
replace Elegantes. I hope that this change will in due
course promote a clearer understanding of this very
intricate group. Studies are continuing on the taxonomy
of the component species and for the time being only a
few comments are made below. A number of distinctive
forms have been collected by Alfred Lau in the Tomellin
area and may merit description in due course.
Series VIII. Supertextae D. R. Hunt series nova;
inter series sect, subliydrochyli tubcrculis saepe parvis spinis
radialibus numerosis tectis totain plantain albam rarius
flavidam reddentihus, spinis centralibus rectis vel curvatis
numauam hamatis, succo caulino lacteo tuberculino interdum
semi-lacteo distinguenda. Species typica: M. supertexta
Mart, ex Pfeiff., Enum. Diagn. Cact., 25 (1837); Mart.,
Hort. Reg. Monac, 128 (1829), nomen.
In my 1971 list of the scries Elegantes species nos.
154-163 were the species of Puebla and Oaxaca. I now
recognize M. supertexta as a 'good' species but am uncertain whether M. paupelii can be distinguished from
M. haageana or M. conspicua (if, indeed, the latter is
distinct). For the common 'M. elcgans' of Puebla, I
currently adopt the well-typified name M. collina.

of confusion. The other ycllow-spincd plants, M.
fiaviccntra Backeb. and M. halbingeri Boed. are also of
uncertain status.
The names I provisionally accept are thus:
M. SUPERTEXTA Group
M. albilanata
M. collina
M. lanata
M. conspicua
M. supertexta
M. crucigera
M. haageana
M. dixanthocentron
The recently-described M. reppenhagenii D. R. Hunt
(in Kakt. u. a. Sukk. (6): 129-130. 1977) is a close ally of
M. albilanata, extending the range of this complex
round the Balsas river drainage system and into the
state of Colima where few Mammillarias have hitherto
been recorded.
Section Mamtnillaria (Galactochylus K. Schum.)
Series IX. Leucocephalae (Lcm.) K. Schum.
As noted in m y 1971 list this series appears to be
allied to the previous one, the plants generally have a
more depressed habit, milky sap in the tubercles and a
recognizably distinct seed. The nature of the seed
difference is shown by the SEM pictures reproduced
here and in the table prepared by my colleague Mr.
Nigel Taylor. The seeds of Leucocephalae resemble those
of Sect. Mammillaria rather than sect. Subhydrochylus,
and in view of the other characters it seems possible that
the resemblance with the Supertcxtae (Elegantes) could
be the result of evolutionary convergence, both series
occupying calcareous zones of eastern Mexico but
separated by the transverse volcanic belt.
Nos. 167, 169 and 170 of my 1971 list merit the status
of a separate group, to be termed the M. SEMPERVIVI
Group. These pale-flowered species exhibit a more or
less graded series (which might loosely be called a
dine) from M. chionocephala in the north via M. jormosa
and M. pseudocrucigera and M. sempervivi at the southern
end of the range. The northern members have welldeveloped radial spines, the southern none and generally
fewer centrals. N o . 175, M. microthele should also be included in the M. sempervivi group, but its status is un-

Mamtnillaria sp. Lau 1168, collected on gypsum hills near
Qniotepec, Oaxaca. One of several plants obtained by Mr.
Lau which closely resemble the original M. supertexta.
(photo: R. Zabeau)
The original M. celsiana Lcm. is not positively identifiable. It has often been confused with M. muehlenpfordtii (M. neopotosiua) from Qucrctaro and San Luis
Potosi, but Britton & Rose identified it with a plant
from Cuicatlan, Oaxaca (The Cact. 4: 112, fig. 116.
1923). This form has been recollected by Lau (no. 1087)
and is close to M. dixanthocentron. The name M. celsiana
Lcm. should be rejected as a uomen dubium and a source

Supertextae
Species/
samples
Mean
length (mm.)
Mean
width (mm.)
Pits/0.5mm2
Pit diam. (mm.)
Seed colour

14/35

1.12
0.76
71
0.06
pale brown

Leucocephalae
22/52

1.12
0.75
38
0.12
brown

Comparison of the seeds of Series Supertextae and Leucocephalae (data compiled by N. P. Taylor). The testa cells
(each with an intracellular pit) are about twice as large in the
Leucocephalae, compared with the Supertextae (Elegantes).

Mammillaria sp. Lau 1087 in habitat, near Cuicatlan,
Oaxaca. This is without doubt the form identified by Britton
& Rose as Neomammillaria celsiana.
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standleyi and M. sonorensis (cf. J. M a m m . Soc. 14:
34-35, 48-49. 1974) but N o . 203, M. johnstonii perhaps
belongs more naturally in what should be called the
M. BRANDEGEI Group (formerly the M. arida Group,
but the name M. brandegci takes priority). The no. 203,
incidentally, was omitted from my map 5 (1971), and
the dot in Jalisco labelled '201' should be '202'.
M. pettetssonii is also an older name than M. gigantea
and takes priority for the Group concerned (spp. 209210).

In view of its distribution and mound-forming habit,
I now favour including no. 215, M. compressa in the
Macrothelae. Over part of its range it is sympatric with
M. magniinamma, and their relationship merits detailed
study.
Additional species: M. miegiana Earlc in Saguaroland Bull. 26: 77-79, with tab. (1972). Type: Mexico,
Sonora, 14km W . of Moctezuma (DES 6500, holotypc);
the northernmost member of the M. standleyi Group yet
described.
M. tayloriorum Glass & Foster in Cact. Succ. J. Amer.
47: 173-176, with figs. 1975. (the captions of figs. 3 and
4 being transposed). Type: Mexico, Sonora, San Pedro,
Nolasco Is., Nov. 1970, G. & F. 2686 ( P O M , holo.).
Another member of the M. standleyi Group, according
to Glass & Foster.

Series XI. Polyedrae (Pfciff.) K. Schum.
With the removal of M. compressa to the Macrothelae,
this scries effectively becomes a single group, though
divisible, perhaps, into two sub-groups centred on M.
karwinskiana and M. mystax (cf. J. M a m m . Soc. 11:
34-36. 1971). Provisionally, I would include M. carnea
with the Karwinskiana Group.
Bv rights, no. 217, M. orcuttii should be a member of
this group, perhaps a form of M. carnea. It does not
seem to be known around the cited type locality of
Espcranza in Puebla, however, and plants in cultivation
today mainly seem to come from much further north.
Maybe Boedeker only assumed that 'Esperanza' was
the one near Puebla; it is a common place-name.
Nos. 223 and 224 should probably be treated as a
single species, for which M. voburnensis would be the
oldest name. M. eichlamii and M. collinsii do not appear
to merit more than varietal rank.
Concerning two species I have hitherto regarded as
dubious, I have now seen a herbarium specimen of M.
knippeliana from near Cuernavaca, Morelos, confirming Schmoll's report that this is its native area. The
species has not been seen recently in the locality in question and may have been destroyed in the expansion of
the city. A living specimen which seems reliably named
is in the City Succulent Collection, Zurich. Specimens
matching M. esseriana Bocd. (correctly 'essentia) are
also to be seen at Zurich and in other continental
collections, but the form is unknown in nature and its
close affinities are uncertain.

Seeds of M. collina (Series Supertextae), above, and M.
sempervivi (Series Leucocephalae), below, showing the
contrast in pit-size and number. The black band below each
seed is a scale-marking equivalent to 0.2 mm. (SEM photos
by B. Leuenberger, courtesy of Prof. W. Raith).
certain (cf. Hunt in J. Mamni. Soc. 12: 61-2. 1972). I
n o w accept M. perbella as a distinct species, but believe
M. cadereytensis (as represented by fig. 13 of my 1971
paper) to be synonymous with it.
Craig's illustrations of M. perbella (figs. 221 and 222
pp. 244, 245) represent, in my opinion, two distinct
species. Fig. 222 is probably correctly identified as M.
perbella, but fig. 221 seems more likely to have been one
of the Supertextae, e.g. M. conspicua.
Scries X. Macrothelae (Salm-Dyck) K. Schum.
Taxonomic studies of this series are still at a very early
stage and few modifications to the 1971 list arc suggested
here. Nos. 180, M. gaumeri should be included in the
M. HEYDERI Group, Nos. 189, M. waonerana and 190,
M. xanthine arc of uncertain status.
The M. STANDLEYI Group (Nos. 191-202) is divisible, arbitrarily at least, into two subgroups based on M.
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Seasonal Cactus Care
byW.F.&B.

butias or Mammillarias or the fierce colourful spines of
the Ferocacti. In most cases this leads on to a rather more
fundamental interest that may become manifest as a
dedication to the plants in question, with the urge to
undertake serious study work, or on a less elevated
plane, to the building up of a specialised collection
purely for the pleasure of the owner.

Maddams

W h e n we undertook to write this series of cultural
articles we had a clear plan in mind. W e felt that we
could convey our practical experiences in sixteen
instalments covering a four year span and this has
proved to be the case. Hence, we have arrived at the
point where we put our thoughts and ideas on paper for
the final time, and in a somewhat different vein to
everything in the previous fifteen articles. Before we do
so we should like to reiterate that we have always tried
to write on a practical basis, to recommend cultural
methods which we have found to be sound. For this
reason we have not attempted an encyclopaedic coverage of all aspects of cactus care; where we have no experience, such as in propagation by grafting, we have
omitted the topic rather than copying what others have
written.

W e would not presume to give advice as to the
advisability of specialising and it would be wrong of us
to do so as the element of personal choice is paramount.
W e simply suggest that there is no need for a hasty
decision and, in any case, any decision that may be taken
is not irretrievable. It takes all sorts to make a world and
this saying is certainly true of the way in which different
cactophiles pursue their interests. W e know of some
good and sizeable general collections and we could
equally well name some specialised ones that have developed to the stage of being internationally known and
of considerable value tor study purposes. There are also
those who specialise on what may be described as a
short term basis, spending a few years building up a
particular group of plants, then, after disposing of them,
beginning anew with a different genus. Finally, there
are those who attempt to have the best of both worlds,
by combining general and specialist collections. This
is both a demanding and rewarding task, as we can
testify from personal experience.

The primary object of good cultural methods is to
build up a sound collection which will be the delight of
its owner and, hopefully, of his friends and neighbours,
not to mention other cactophiles. It is the theme of
building up a collection which we shall pursue on this
occasion for, in many ways, it logically rounds off all
that has gone before. It is also of some considerable
relevance in the purely cultural sense because unless the
enthusiasm of the owner is sustained, and he works
within his means and capabilities, the plants will not
receive the attention they merit over the period of time
necessary to transform an embryo collection into one of
real merit.

What we can and should do is to give some idea of
the implications of any one of these approaches when it
is pursued seriously. It is a common lament between
dedicated cactophiles, half in jest and half in earnest,
that they do not have sufficient space to house their
collections, and if they were to start again they would
be more circumspect. Nevertheless, in proferring a little
gentle advice we are well aware that newcomers will be
fascinated by these plants, as we have been for a good
many years now, and will inevitably be dispensing
words of warning in due course. W e suggest that a
reasonable size limit to a collection is what may be
housed in a greenhouse twenty feet long and eight feet
in width. The number of plants in question will obviously depend on their size but in that large ones are
more difficult to repot the total time involved will
probably not vary greatly with the number.

Our first piece of advice to those who feel that they
have a definite commitment to growing cacti is to visit
as many collections and shows as is reasonably possible.
The former will give a very practical insight into the
options that are available, in terms of size and type of
collection and of how it may be accommodated. In
some cases, and we hope that visitors to our collection
will have appreciated the point, the dangers and problems consequent upon overcrowding will be all too
apparent. Visits to shows will convey a sense of perspective and should quickly lead to an appreciation of the
merits of mature plants in first class condition.

At this level it will be possible to re-pot annually
although it will probably prove less onerous if the task
is spread over a two year cycle. It will also be possible to
water individually, rather than with a hosepipe, and
we have explained in an earlier article why we believe
this to be important. Furthermore the owner will have
the time and energy to inspect his plants individually.
The importance of this cannot be over-emphasized as it
will prevent the build-up of pests and ailing plants will
be noted before they have reached the point of no return.
Last, but certainly not least, the owner will feel that
he has an interesting, relaxing hobby and has not made
a perpetual rod for his own back.

Most of us are acquisitive by nature and in the early
stages of our collecting, plants are obtained more or less
as the opportunity presents itself, without any clear
object in view. This is the embryo general collection and
there are those w h o continue to build and expand on
this basis to the stage, perhaps, when they try to have a
representation of even' genus. On the other hand, many
cactophiles soon develop the urge to specialise and to
have a much fuller representation of a particular genus
or group of related genera. In the first instance this urge
is probably the result of an attraction to the group in
question; it may be the floriferous qualities of the Re101

If specialisation appeals then the spirit of individuality
should not be lost or subdued. There is plenty of scope
for new approaches or the pursuit of less popular genera.
For example, the genus Frailca is sadly neglected and
this is a great pity, not only because it contains a range of
interesting plants, some of which are still unnamed, but
also on account of the small size of these plants*. The
genus Coryphantha provides a second example. Most
of the sixty or so species are available and although they
require more space than a complete coverage of the
genus Frailea they are less of a problem in this respect
than most of the more popular genera. These notes will
appear as the dark evenings are upon us and anyone
thinking of building a specialist collection should take
the opportunity, by reading, to broaden his or her
knowledge of the groups of plants that can appeal.
Whatever the ultimate choice it will then be a more informed one.
In conclusion we hope that this series of articles has
proved to be of some value, both in conveying what we
have found to be sound cultural methods and in encouraging members to think for themselves. W e hope
to write more, on specific topics, as the occasion
warrants. W e may deal with some of the individual
genera about which we can write with practical experience and we may wish to survey developments in
cultural techniques.

wasn't enough. The shaded houses were hot but happy
while the No. 1 greenhouse was a miserable mess with
boiled Bowiea, fried Frithia, poached Pachypodium and
grilled Gasteria. Unfortunately we did the worst thing
possible and watered everything in sight; next day was
dull, overcast, etc. and within a few days I was removing rotting horrors by the tray-load; the house looks
kind of empty now. Just one compensation, look at all
the room we have for more new plants! Let me draw a
veil over that little episode and write about what was
happy—lots of flowers.
Lobivia time! Each year they never fail to surprise me
with their large blooms of brilliant colours, bui the)'
fade so quickly I tend to forget what they looked like.
My favourites—L. wightiana flowers lilac, L. densispina
yellow to orange and L. jajoiana red with a black
throat; I wish they lasted longer. 1 also have several
Chamaecereus hybrids crossed with unknown Lobivias;
these keep on flowering over a few weeks with large
blooms of many shades of red and orange, although
when not in flower the plants are not very attractive as
they tend to flop all over the place. Rcbutias are still
going strong too, this being the flowering time for the
Aylostera section which mainly seem to bloom later
than the others, nice ones being R. psendodcmimita and
R. spegazziniana. This is also the month for Notocacti
and Parodias, and m y favourites—Gymnocalyciums
with G. saglione flowering for the second year. Although
a large plant some five inches across it only reached
maturity last year but was worth waiting for with its
small but broad cup-shaped pinkish flowers.

*See comments on p. 89—Ed.

Summer Retrospect

JULY
What's this; W a r m and sunny start say my notes; yes,
at least two weeks of warm weather and suddenly
everything was growing again. Frantically I carried on
re-potting, having taken another week's holiday to do
it; do other cactophiles spend their holidays in this
manner; I try to be systematic about re-potting which
is done in the conservatory where all is to hand (where
are the tweezers, brushes, labels, pens, etc;) First we mix
the soil. Our recipe is 2 buckets of peat (moss and sedge
mixed), 2 buckets old sifted potting compost, 1 bucket
coarse sand plus 8 oz John Inncs Base Fertilizer; this
makes about a bushel. All these ingredients and the
finished product are stored in plastic dustbins which hold
two bushels each, so only one large mixing is necessary
every so often. Soil thus prepared is put in a washing-up
bowl, another bucket contains the lumps from sifting
the peat; this is placed in the bottom of the pots instead
of crocks and another bucket has top dressing in it.
The pots arc neatly stacked in sizes all to hand, likewise
knife, meths (for mealy bugs), flowers of sulphur (for
dusting cuts) and the above mentioned items if they can
be found. All went well with a complete re-pot of the
Rebutias, Lobivias, Echinopsis, Trichocereus, Echinocereus and the biggest task—my Gymnocalyciums now
totalling 152 plants (I'm addicted to them). I hope to

by Jackie Panter
JUNE
W e had just finished dashing round shading greenhouses, etc. to prepare for another long hot summer
and what happened; N o summer! Instead after a short
spell of sunshine it was cold, overcast and rainy. All the
plants stopped growing and just sat in wet soil that
wouldn't dry out, result—rotten Stapelias, Ceropcgias
and Mammillaria mainiae. I feel like giving up or emigrating or something. Perhaps you think that was the
worst of our troubles this month; Alas, kind reader, I
have hardly begun.
W e had decided to move our 'other succulents' from
their winter quarters in the Cacti house back to their
own smaller house (No. 1 greenhouse, 6ft x 12ft) and so
everything was re-potted, inspected and moved back.
Although the Cacti and Echeveria houses had been
shaded, this one had not and as the weather continued
dull and overcast, the task was gladly postponed; what
a mistake! One day out of many gloomy ones dawned
bright and got brighter and hotter. O n returning home
all was desolation, for being in a hurry on this one day,
m y mother had forgotten to open any windows and
doors and although the automatic vents had worked it
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tackle some of the other genera later on this month but
I'm not going to do everything as I wouldn't finish till
Christmas and I'm running out of holidays.
M y seedlings are still with me and I'll give a report on
the survivors next month; meanwhile, what's in flower
n o w ; Mammillaria obconella, M. rhodantha and a second
crop on M. theresae, Borzicactus madisoniorum, very
attractive with long red zygomorphic flowers—I have
two plants of this, one with spines and one without;
Notocactus ononis, a little later than the other species;
plenty of flowers on the Parodias and Neoporterias, the
colours of these seem iridescent; Gymnocalcium mihanovitchii and its many varieties (I have an unnamed one,
the flower of which is strawberry ice-cream colour),
G. damsii, G. anisitsii, G. sigelianum, and one in the
G. pflanzii complex called 'albipulpa' (a name I can't
trace) which must be a hybrid, I think, as the flowers
are orange (very attractive). The very hot weather caused
the Frailea flowers to open in various shades of yellow
and in the 'other succulent' world the Anacampseros were
also in full bloom. Outstanding among these was A.
alstonii with pure white flowers about lin across. Most of
the Euphorbias were flowering and among the Echeverias, E. glauca, E. nodulosa, E. 'Set-oliver', E. harmsii,
E. shaviana and E. rauschii, but not E. affinis which is
very behind this year, usually it blooms about n o w ;
also in the Echeveria house a lovely display from the
Dudleyas this year.

G. artigas and G. friedrichii with yellow flower stipped
red—while among the dead flowers I was pleased to see
lots of seed-pods which I shall use for m y next year's
attempt at seed-raising. One solitary Parodia is still in
flower, P. schwehsiana, very attractive with deep red
flowers emerging from a dense white woolly top and
there arc lovely large yellow flowers on Leuchtenbergia
principis. Still some Mammillarias blooming, too,
M. pringki, M. celsiana, M. albescens and M. theresae
which has bloomed constantly throughout the summer,
and a nice surprise was Submatucana paucicostata with
flowers of brilliant red tipped pinkish-purple at the
edges. It may not be the time for cacti flowers but it
certainly is time for the 'other succulents' and many that
were dormant are n o w coming back to life, including
Pelargoniums, Sarcocaulons, etc. The Hoyas have outdone themselves this year, especially H. carnosa and
H. compacta and in the evening their perfume filled the
greenhouse mingled with the faint scent of the large
white flowers of Pachypodium lamerei. Among the
Aizoaceae, Conophytums, Pleiospilos and Neohenrkia
sibbettii are all flowering freely and in the Echeveria
house, E. lurida, E. bifida, E. x 'Vanbreen', E. craigiana,
E. sedoides, E. ajfinis (at long last) and E. fulgens (very
early), also lots of flowers on the Adromischus.
Autumn draws near, a time I contemplate with some
dismay for, before the winter, I must clean off the
greenhouse shading, inspect and clean the heaters and
put up the polythene double-glazing, but not quite yet.
Meanwhile, I look forward to September which is
usually a good growing month and hope for some sunshine to encourage the later flowers.

AUGUST
The last full month of summer and weather-wise not
much different from the two preceding. So far this year
I have done less watering because of the damp overcast
weather than any previous year I can remember, and I
wouldn't be surprised to find our plants wearing macs
and wellic boots next time I visit the greenhouses.
Ususually in August the cacti go dormant and will not
take up water (it is recommended to keep Ariocarpus
completely dry at this time) and oddly enough although
it wasn't very hot most of the cacti 'rested'; is this an
inbuilt mechanism, I wonder;
N o w as promised last month, my seed-raising report.
Germination 60%, damping-off losses 4 0 % ; Sciara fly
losses—nil. O n doing a head count I am left with 32
Fraileas (3 species), 134 Notocacti (5 species), 8 Rebutia
violaciflora, 9 Gymnocalycium mihanovitchii var. (very
retarded), a second germination of Setiechinopsis
mirabilis left 16 and a late germination of Malacocarpus
erinaceus left 28 (these are the strongest ones!). I don't
k n o w if these figures and results mean anything except
that this year I award myself the Grand Order of H.S.R.
(Hopeless Seed-Raisers) for the fourth year running
(Applause, applause).
August is not a good month for cacti flowers and
there weren't many plants in bloom except for the
Gymnocalyciums—G. mihanovitchii var. pazoutianum,
G. parvulum, G. platense, G. ragonesii, G. calochlorum,

Pachypodium lamerei
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drawn by Jackie Panter

no time! T o think that nowadays only the largest
plant and maybe Mcsems are found in clays. Composts,
too, have undergone a revolution; if you look back at
old treatises on growing cacti you will see a host of
different composts recommended for different genera,
not to mention each writer having his own pet brews.
N o w , it is John Innes No. 2 with gritty sand added, a
'no soil' mix, or a proprietary cactus mix—and whatever you choose (unless you arc particularly fussy) does
for the lot!
Still looking back, in those days mealy bug was rampant because there were no systemic insecticides to keep
those and red spider mite clear. 'Paint the infestation
with nicotine or surgical spirit' was the recommendation for mealy bug and the smoke bombs were just
about coming in for red spider—what wonderful devices
they were for finding all the cracks and crevices in your
greenhouse! Finally, how the plants we collect have
changed! A quick glance through Backeberg's 'Lexicon'
shows the new discoveries in the '60s and early '70s and
as for the other succulents the revolution has been
incredible. N o longer are the so-called 'turnips and
carrots' for the strange fanatics; they have mostly proved
easy to grow (some even from seed) and have completely
outplaced such 1960's items as Senecio haworthii on
the show bench. I suppose some of those who have just
come into the hobby have missed a lot but I am sure the
changes will continue and may even go full circle, who
knows; Whether our pots are clay, plastic or glass and
our compost is grit, peat or synthetic I am sure that
those with the collecting urge will continue to grow
whatever plants they fancy, Pachypodiums or Pachyphytums, Mammillarias or Melocacti.

By the time this is read, both the Summer and Autumn
Shows will be past, but I am writing midway between
the two and hope it is not too late to comment on the
Pimlico Show, particularly as it was declared by most
participants and visitors to be our best one-day Show
yet. Not that there is not still a chance to do better; if
only the excellent display of cacti would be equalled in
the 'other succulent' classes!
There were many comments on h o w Dr. Rolfe's
large Trichocerei could exist in such shallow pans and
one day perhaps he will share his secret; I only know
that I have a job to ram Trichocerei of that size into
full-depth pots! Perhaps some of the comments made at
the 'Growing Symposium' at Westminster the next
month were apposite. It was even suggested that a
hypodermic syringe could be used to inject nutriments
into ailing plants without roots and I am sure this could
equally be done to encourage bonny plants. T o revert
to the Show, I would not have liked the judges' task of
choosing between those excellent large Mammillarias
and I was not surprised to hear afterwards that they had
felt like tossing a dice. Once again members came from
all parts to see the Show and exhibitors came from as
far as Gloucester to the west, farthest Essex and the
depths of Surrey not to mention places in between.
Sadly, the monthly meetings at Westminster are
ceasing at the end of this year but we must move with
the times and it is hoped the half day events organised
for next year will be better attended. I think I could be
permitted a little nostalgia on this occasion because the
first Westminster meeting I attended must have been
more than fifteen years ago. One I particularly recollect
was held in the 'Old Hall Restaurant' as it was termed,
a rather gloomy venue in the basement of the Vincent
Square building. It was a tri-partite talk, or talks, by Mr.
Boarder, Mr. Maddams and Mr. Collings. The latter,
on re-potting, was probably the most amusing in retrospect; Percy produced some largish plants for demonstration and had problems from the start, trying to remove them from the pots and upsetting compost on the
floor. He then took one pot-bound plant and, having
based a new pot with compost, just placed the almost
solid mass of plant and root in the pot and filled in
round it—no teasing out of old soil or spreading of
roots!
That may have been the way in those days: avoid
root disturbance whenever possible and never leave a
plant out of its pot longer than necessary. W h e n you
think of the other changes in cactus culture since they
are mere asides. Naturally, he was using clay pots—
plastic pots were just not thought suitable for cacti; the
roots would never dry off and the plants would rot in

Notes from Members
Opuntia andicola flowering in N o r t h Yorkshire
by Stuart L. Carter
In the spring of 1974, a specimen of Opuntia andicola in
my collection at Scarborough formed two flower buds,
one of which matured and opened on the 4th of June,
lasting for three days. N o flowers appeared in 1975,
but in 1976 several buds developed, only one of which
matured. This flower opened on the 1st of June and
once again lasted for three days.
In the spring of 1977 buds appeared again, and this
time seven reached maturity. As a bonus, another specimen, obtained from a different source, also produced
six good buds. As these opened over a period from 21st
May to 31st May a series of cross-pollination and selfpollination tests were carried out in an attempt to p r o duce seed, and thus determine whether or not the plants
were self-sterile. For a while I thought that all the
flowers had set fruit, but as the weeks passed it became
obvious that the ovaries were beginning to wither.
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Variation in ovary length seems to be linked with the
position on the plant. The shorter ones are on the upper
(or more exposed) parts of the plant. The longer ones
arise from deep inside the clump, and seem to elongate
to push past the fierce spines.
When very young, buds can be distinguished from
growth joints by having white spines on the tips:
growth joints arc almost naked until nearly fully grown.
In no case did the dried remains of the flower become
detached from the ovary as is more usual in Opuntia.
S. L. Carter
16 Sea View Grove
Scarborough
North Yorkshire YO11 3JA.
The Vine W e e v i l
by Ruth Strickland
This is the time of year that the vine weevil (Otiorhynchus sulcatus) makes its presence known. If one of
your succulents which has been in prime condition, perhaps about to come into flower, e.g. Echeveria rctusa,
suddenly begins to shed its leaves, it is almost certainly
the vine weevil which is responsible. If the plant is
investigated by digging it up, you will find small white
grubs 0.5—icm long, with a pale brown head. Their skin
is slightly hairy and thrown into folds. They feed on the
roots and the inside of the succulent stems.
The treatment, at this stage, is to cut your losses!
Rescue the completely sound part of the plant, discarding the remainder including the soil. The resulting unlooked-for cuttings will usually root all right even at
this time of year.

Opuntia audicola (photo: Stuart Carter)
These eventually dried up and became detached, no
seed being formed.
I could only conclude that the plants either originated
from the same clone which must be self-sterile, unless
other factors could be responsible for infertility.
Although the flowers were similar, there was some
variation in size, particularly in the length of the ovary
and in the number of lobes on the stigma.
The description is as follows:
Petals 14 to 15 in number, grecny-ycllow in colour,
with a greenish-brown midrib on the back, tinged
reddish-brown at the end. Petal width is approx. 3cm,
length from ovary top is 3cm on average, 4cm being
the longest seen. The edges run parallel to a rounded end,
tipped with a point.
Total variation seen in the ovary length was form
19mm to 38mm on the centre-line. Ovary width varied
from 16mm to 21mm at the widest points. The shape
was like an inverted cone with convex sides, green in
colour, and with spines arising from behind scales on
the upper portion. The spines were fine and white,
about 2cm long at the top, becoming shorter lower
down.
The style is stout and smooth, about 3 mm diameter
at the base and tapering to 2mm diameter just below the
stigma. It is pale greenish-white in colour and projects
about i c m beyond the stamens. The stigma-lobes project a further 5mm, parallel to the style. They vary
from 8 to 11 in number, measure i m m in diameter and
the colour is pale greenish-white.
The stamens are white and the anthers cream. The
stamens arc normally spread out, but if touched they
close up tight around the style.
The flowers had a slight odour, rather like straw.
They did not open wide, between 6cm and 7cm at the
most. Usually they opened during the morning of the
first day and closed in the evening. On the second day
they opened early and remained open until the evening
of the third day when they closed finally. They sometimes closed at mid-day if the sun was very strong.

Otiorhynchus sulcatus
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drawn by Victor Harris

Obituary

You may wonder where the small grubs have actually
come from. Vine weevils are small, flightless, black
beetles with long snouts and with yellowish flecks on
the wing cases, about icm in length, which live out in the
open during the summer. They arc nocturnal creatures
which feed on the leaves of plants near the ground, as
well as vines and greenhouse plants generally. The roots
of strawberry and raspberry plants are liable to be
damaged also. In late summer or autumn the beetles
look for shelter and this is the time when they may enter
your house or greenhouse. The females lay hundreds of
eggs in the soil and the resulting grubs do all the damage.
The grubs pupate in the following spring, this stage
lasting only a few weeks, after which the adults emerge
and find their way back into the open.
It seems there is little you can do to prevent the
weevils entering your greenhouse, even if you have kept
it scrupulously clean. Once they are there, BHC smoke
treatment is said to be helpful, but my own experience
leads me to believe that the eggs are laid in the soil of
the plant pots while my succulents are still enjoying their
long summer outing. So it is a wise precaution to water
the soil of plants brought indoors with a suitable insecticide in order to kill any unwanted pests that may
have taken refuge therein.
Mrs. R. Strickland
2 Stonehill Road
East Sheen
London SW14 8RW.

Cyril Parr
Cyril Albert Edward Parr died on 3 1 July in his seventysixth year. The hobby throughout the English-speaking
world has lost an energetic and well-known figure.
Cyril's contribution had indeed been on a gradually
rising scale since he first became interested in succulents
at the age of 18. On retiring from business in i960 he
was able to devote his entire considerable energies to the
interests of succulentophiles. He was Secretary of the
Manmiillaria Society from 1963-1966. Then in 1966
at the age of 64 he was the leading spirit in founding a
society devoted to succulents other than cacti, the
African Succulent Plant Society. 'ASPS' as it was at
once known, gave Cyril full scope for his talents. With
enthusiastic help, especially from overseas members, he
soon built up the ASPS Bulletin to an impressive size
and a bimonthly issue. He typed the Bulletin himself
until 1975. At its peak ASPS had nearly 900 members, a
third of them overseas. Inflation and other misfortunes,
as well as Cyril's declining strength in the past few years,
led to a lessening in ASPS's effectiveness despite a change
to a well-printed Bulletin instead of a typed one. The
African Succulent Plant Society cannot, alas, be continued without its leading figure. Cyril Parr's great

Cactaceae in cultivation
A request from Gordon Rowley
In connection with an attempt to compile a book and
keys for the identification of Families and Genera of
succulents in cultivation, I need to know which of the
following genera of Cactaceae merit inclusion. You are
invited to score the names as follows:
X
Never grown or seen in cultivation;
S
Personally grown or seen in a few specialist
collections only;
R
In collections, but rare or local;
F
Frequently cultivated.

Acanthocereus
Anisocereus
Armatoceretis
Austrocactus
Brachycereus

Brasilicereus
Castellanosia
Dendrocereus

Eccremocactus
Gymnocereus
Jasminocereus
Leocereus
Leptocereus
Micropuntia
Neoahbottia
Neocardenasia

Neodawsonia
Philippicereus
Rauhocereus
Rodentiophila
Roseocerens
Samaipaticereus
Wilmattea

Seedlings which die the first winter hardly count!
Send all replies, please, t o :
G. D. Rowley
'Cactusvillc',
1 Ramsbury Drive
Reading RG6 2RT.

Cyril Parr (1901-77)
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(photo: Peter Chapman)

interest in, and knowledge of many succulents, especially Haworthias, must not be forgotten, nor his
organizing of Curt Backeberg's lecture tour in England
in 1965, and of a lecture by Charles Glass and Robert
Foster, Editors of the American Society's Journal, at the
R.H.S. Hall in May, 1971. W e have indeed lost someone
who more than 'did his bit' for us.

W i t h its novel approach and well-produced colour
section, this is one of the finest general cactus books for
some time.
Lois GLASS

W . Koesen & J. C. van Keppel. Das Crosse Buch der
Kakteen und Sukkulenten. 144 pp. (11f " x 8|"), 240 colour
illustrations, Mosaik Verlag, Munich, Germany. Price
DM 39.80 (approx. ;£io). In German, translated from
Dutch.
A handsome book for beginners. The colour pictures
arc outstandingly attractive.

W I L L TJADEN

Short Reviews
H. Bechtel. Cactus Identifier including succulent plants.
256pp., \20 colour plates (5 %"x 4^"). Oak Tree Press, Ward
Lock Ltd., London. Price ^ 2 . 9 5 . (Transl. from German).
The title of this pocket book is clearly optimistic with
only 120 plants described and illustrated. The colour
photographs are accompanied by captions and notes of
reasonable accuracy. The book begins with a short
account of general cultivation which suffers from somewhat unusual English, no doubt as a result of translation
from German. This sort of book has been around for
some time now, and this example is certainly not one
of the best.

Lynn & Joel R a p p . Easy Indoor Plants, n o pp.,
numerous line drawings and cartoons by Marvin Rubin.
Penguin Books, Harmondsworth, Middlesex, England.
1977. Price jop.
'Green fingers arc simply a positive state of mind about
growing things'. Thus the authors begin their amusing,
instructive and very positive guide, which should bring
a longer life-expectancy to many houscplants accustomed to abandoning all hope when they leave the
florist's window. It's worth every penny just for the
drawings.
D.H.

NIGEL TAYLOR

Lawrence D . Hills. Organic Gardening. 240 pp., linedrawings. Penguin Books, Harmondsworth,
Middlesex,
England, 1977. Price e>op (Canada $2.95).
M\ r neighbour despises me for growing cacti when I
should be using my greenhouse for tomatoes or melons.
It could be sour grapes (so to speak) because his beans
did nothing this year. Anyway, this is just the book for
him to read in the long winter evenings . . . a real
encyclopaedia of down-to-earth and back-to-naturc
fruit and vegetable-growing.
D.H.

W i m Oudshoorn. 126 Cacti and Succulents in Colour.
112 pp., 135 colour plates, several line drawings. (7f"x 6").
Lutterworth Press, Guildford & London. Price ,£2.75 •
(Transl.from Dutch).
A very reasonably priced book for the beginner, filled
with good colour plates and much useful information.
Cultivation is dealt with in all its aspects and there arc
short informative notes concerning geographical distribution, economic importance and the naming of
succulent plants. A list of notable collections worth
visiting is supplied along with details of Societies catering for the hobby. A most acceptable addition to the
popular literature.

And another ideafor the long winter evenings?
(Reproduced, by permission, from BP News)

NIGEL TAYLOR

W . Barthlott. Kakteen. 212 pp. (7^" x 5^"), 115 colour
plates, 20 half tones and 3 line drawings, Belser Verlag,
Stuttgart, Germany, 1977. Price DM 16.80 (approx.
.£4.25) plus postage. In German.
Dr. Barthlott is well known for his work at Heidelberg
with the scanning electron microscope, which has revealed much of interest on seed, spine and epidermis
structure; this information and several micrographs
form a valuable part of this little guide which, apart
from the obligatory sections on adaptation to extreme
habitats, morphology, aspects of cultivation and details
of many of the more popular species, has notes on the
early collectors, evolution and systematic arrangements
and a useful bibliography, as well as an enlightening few
pages on cactus flowers, their pollinators, and the relationship between the latter and flower structure.
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Forthcoming Events

Branch Activities

At Westminster
Wednesdays at 6 for 6.30 p.m. at the R.H.S., New Hall,
Greycoat Street, S.W.i.:
16 November
News on Opuntias
(G. Leighton-Boyce)
14 December
Members' Slide Competition
(Judge: H. Miller)
Please note that regular meetings at Westminster are
being discontinued. (See page 85). The popular 'Bring
& Buy' meeting will, however, be held at the R.H.S.
New Hall as usual, on 10 May 1978.

Members of the Society are always welcome to
attend the meetings of any of the Branches,
whether or not they are Branch members. The
Branch Liaison Officer is Les Hurley, 130
Aldykes, Hatfield, Herts.
Berks and B u c k s
Contact: Mrs. M. Stillwell, 18 St. Andrews Crescent, Windsor,
Berks.
Essex
Secretary: F. Braun, 63 Heighams Road, East Ham, E6 2JJ.
Meeting Place: Room A3 (film room), Little llford Comprehensive School, Church Road, Manor Park, London, E.12.1st Saturday in month, 7.30 p.m.

Annual Dinner, 19 November
The speaker and Guest of Honour at the Society's
Annual Dinner will be Mr. J. D. Supthut, Director of
the City Succulent Collection, Zurich, Switzerland,
and Hon. Treasurer of I.O.S. (see picture, page 86).
Mr. Supthut will show slides of plants in the Zurich
collection after the dinner.

Hertfordshire
Contact: Mrs. D. Shurly, 6 Colindale Avenue, St. Albans, Herts.
North London
Secretary: Mrs. B. Massey, 86 Auckland Road, Potters Bar.
Herts.
Meeting Place: Capel Manor Primary School, Bullsmoor Lane,
Enfield, 3rd Friday in month, 7.30 p.m.
Our monthly meetings this quarter included by popular request a talk on 'Grafting' by Ron Dale. He demonstrated his
technique, perfected over a number of years, and discussed
grafting stocks and their methods of propagation, finishing the
evening with slides of the magnificent plants in a continental
collection, 95% of which are grafted.
Our August meeting was for 'Members' Slides' and shown
with them was a time-lapse film taken over several days for a
period of twelve hours each day. The camera shutter-speed was
set to give one minute's running time of the developed film for
every twelve hours of camera exposure, showing clearly how the
flowers on a plant or groups of plants have different opening
times and how light-sensitive flowers will repeatedly open and
close on a day with broken sunlight. Final shots showed an
Echinopsis slowly opening flowers one evening taken by flash
light.
The last meeting for this year is our Christmas get-together
on 16 December which, judging by past years, should be a jolly
evening.

Annual General Meeting, 18 March 1978
The first of our new-style meetings will be held at the
Royal Botanic Gardens, Kew, on Saturday, 18 March
next year, beginning at 2 p.m. The formal A.G.M. will
be preceded by a tour of Kew's new Lower Nursery
(see May issue, p. 43) and followed by a discussion on
Dolichothcle led by Nigel Taylor. Full details in the
February 1978 issue.

Slide Competition, 1977
A competition will be held in conjunction with the
Westminster Meeting on 14th December.
There will be 4 classes:
Class A A general view of a cactus or other
succulent.
Class B A close-up of a cactus or other succulent. This would show a detail of a
part of the plant, e.g. spines or
flowers.
Class C A group of cacti or succulents, or a
mixed group, if preferred.
Class D A photograph of any subject.
Slides will be judged on their technical quality, information content and pictorial appeal.
An entrant may submit up to three slides in each
class, except Class D in which only one slide per
entrant may be submitted.
Slides will be judged by Mr. Hugh Miller.
They must be in the hands of Mrs. Maddams, 26
Glenfield Road, Banstead, Surrey SM7 2DG not
later than 6 December, or posted to Mr. Miller,
289 New Kings Road, London SW6 4RG, to arrive
not later than 9 December. There is no entry fee.

North Surrey
Secretary: W. F. Maddams, 26 Glenfield Road, Banstead,
Surrey, SM7 2DG.
Meeting Place: Adult School, Benhill Avenue, Sutton. 1st
Tuesday in month, 7.45 p.m.
The Annual Show in its new venue with the Carshalton Show
proved quite a success although there were no entries from
other Branches. Dr. 4 Mrs. Randall were awarded the Banksian
medal, having gained the highest total prize money in the Show,
and Curtis Leach the Chuter Cup for highest points in the
Novice classes.
1978 is the Branch's twenty-first anniversary and special
events are being planned. The year will start with a New Year's
Party on 3 January and already speakers such as Susan Holmes
Derek Desborough and David Minnion have been booked to
give talks.

East Surrey
Secretary: Mrs. C. Walton, 15 Ownstead Gardens, Sanderstead.
Meeting Place: Community Centre, High Street, Caterham. 3rd
Tuesday in month, 7.45 p.m.
H a t f i e l d and District
Secretary: Mrs. P. Jenkins, 33 Bridge Road, Welwyn Garden
City.
Meeting Place: Hatfield Congregational Church Hall, St. Albans
Road East, Hatfield. 4th Monday in month, 7.30 p.m.
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Northern C o u n t i e s
Contact: Dr. M. J. Watson, 87 Queens Road, Whitley Bay,
Tyne &. Wear.

Society Sales
Christmas Cards (badge in red, with
greetings)
io for 6op
Booklet on cultivation
30p
Society Badge
6op
Tic (Navy blue)
iC1-10?
Car sticker
3 op
Ballpoint pens (4 colours)
10 for oop
Key fobs (mixed colours)
2$p
Journal binders (to hold 4 vols.)
./J2.50P
All items post paid inland. Overseas extra.
Order from: Mrs. B. Maddams, 26 Glenfield Road,
Banstead, Surrey, SM7 2DG, England. Please quote
your membership number and enclose a return
address label.
Sales items are usually available at Society meetings. For bulk orders and binders please contact Mrs.
Maddams beforehand.

N o r t h Staffs
Contact: J. Wilson, 5 Monkton Close, Dresden, Longton,
Stoke-on-Trent, ST3 4BG.

Wirral
Secretary: Mrs. I. Boote, 110 Mount Pleasant Road, Wallasey,
Cheshire, L45 6HU.
Meeting Place: The Grange, Grove Road, Wallasey. 3rd Thursday in month, 8 p.m.

Small ads
Y. M. WARRICK
EPIPHYLLUMS (Orchid cacti)
Also rare succulents and miniature plants, Lithops,
etc.
SAE for lists.
Well worth sending for.
122 Barnhorn R o a d , Little C o m m o n ,
B e x h i l l - o n - S e a , East S u s s e x .

Back numbers of the Journal
Volumes 23-37 (T96i-75) are still available at the bargain
price of-£1.20 per volume (inland postage paid; overseas extra), from Mr. A. W. Heathcote, Southwold,
Station Road, Bishopstone, Seaford, Sussex BN25 2RB.
For Volume 38 (price .£2.50), contact the Editor.

T h e C a c t u s & S u c c u l e n t J o u r n a l of A m e r i c a
Six issues per year, fully illustrated, total on average
300 pages and catering for all levels of interest. S u b s c r i p t i o n : $12.50. A p p l y direct t o Box 3010, Santa
Barbara, California 93105, U S A .

Annual General Meeting
In accordance with Rule 6,1 hereby give notice that the Annual General Meeting of the Cactus and Succulent
Society of Great Britain will be held on Saturday, 18th March 1978, at the Royal Botanic Gardens, Kew,
Richmond, Surrey (by kind permission of the Director), commencing at 3.30 p.m.
The attention of members is drawn to Rule 5, sections (d) and (e), which define the procedure to be followed
in the election of Officers and Council. The Rule requires that the President and the several Vice-Presidents be
elected annually by a show of hands at the Annual General Meeting. The Chairman, Honorary Secretary,
Honorary Treasurer and members of Council to fill the vacancies resulting from the retirement of members who
have completed their three-year term of office will be elected by postal ballot in the event of the number of
nominations exceeding the number of vacancies.
Nominations are therefore invited for the offices of Chairman, Honorary Secretary, Honorary Treasurer and
three members of Council. These nominations must be in writing and must bear the signature of a proposer and
seconder and be accompanied by the written and signed consent of the person nominated. Such nominations
must be in the hands of the Honorary Secretary not less than nine weeks prior to the Annual General Meeting,
that is, not later than Friday, 13th January 1978.
The following are due to retire and are eligible for re-nomination:—•
Chairman
Mr. W. F. Maddams
Honorary Secretary
Mr. R. H. I. Read
Honorary Treasurer
Mr. D. R. Hunt
Members of Council
Mrs. B. Maddams, Mr. D. Bowdery,
Mr. L. Hurley
In the event of the number of nominations exceeding the number of vacancies, a ballot paper will be circulated
to paid-up members not less than six weeks prior to the Annual General Meeting.
R. H. I. READ
Honorary Secretary.
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The Mammillaria H a n d b o o k ' ^ ^ K
by Robert T. Craig

«

ult

This rare botanical classic has been justly described by Pai
Standley of the Chicago Natural History Museum as " t h e
most comprehensive account ever attempted of a single
group of CACTI". The descriptions are ample, detailed and
methodical. The nomenclature and the identification of
published names in this enormous genus have been checked
with remarkable care. Almost all the species are illustrated,
many with excellent photographs.
The reprint of this title is still available at a price of £8.00
(£6.50 to members of The Mammillaria Society).
Also available is a reprint of the Cactus Journal (1932-1946).
This work was originally published in 8 volumes and is now
available in 2 separate volumes and covers much early work
on cacti and succulents. Volume I covers 1932-1936 and
Volume I11936-1946. £9.45 per set.

EP Publishing Limited, Bradford Road, East Ardsley, W a k e f i e l d ,
W e s t Yorkshire W F 3 2 J N .

Terry Douglas

R. F. S. & B. R. DALE, F.R.H.S.

28 Shephall Lane
Stevenage
Herts SG2 8DH

14 B U T T O N D E N E C R E S C E N T
OLD NAZEING ROAD
BROXBOURNE
HERTS. ENIO 6RH.

(Just off the Al Motorway)

P h o n e : H o d d e s d o n 63234

A varied selection of Cacti
and Succulent Plants.
Just telephone Stevenage 53876
to arrange a visit.
You will be made most welcome.

VARIED STOCK OF C A C T I A N D
SUCCULENTS A L W A Y S A V A I L A B L E
We regret—no lists
VISITORS WELCOME BUT
PLEASE PHONE FOR APPOINTMENT
Surplus plants, seedlings and
collections purchased

(No lists at present.)

no

You will find a warm welcome
and a good selection of
cacti and succulent plants
at

Morwenna Gardens
The Lizard
Telephone:

-

Cornwall

THE LIZARD 468

CACTUS & SUCCULENT NURSERY

THE
CACTUS PLACE

Send a stamp for our free price list of plants
available by post. W e welcome your
enquiries.

(DAVID & BARBARA
BREWERTON)

Visitors are always welcome at our Nursery,
week-ends included, and Club parties can
be accommodated in our licensed restaurant and coffee bar.

33 BRIDGE AVENUE, UPMINSTER,
ESSEX, RM14 2LX

Our Guest House provides superb English/
Continental cuisine, space and comfort.

"The Cactus Place" is almost
always open, but please phone
Upminster 29911

Proprietors:
J e a n and H o w a r d T u r n p e n n y
On entering The Lizard village fork left for Church
Cove and The Lizard and Cadgwith Lifeboat
Station.

Collections Bought

—

No Lists Issued

B R A N C H V I S I T S BY A P P O I N T M E N T
Lunch/High Tea arranged on request

H. GUIRL

WHELDON & WESLEY

Growers of

BOOKS

LTD.
Buy a n d Sell

Cacti and Succulent
Plants

on all branches of

N A T U R A L HISTORY

Glenholme' Nursery Road
Nazeing, Essex
Telephone: Hoddesdon

especially

Botany &. Horticulture

62291
in all languages

Sorry — No Lists

•

VISITORS

AND

PARTIES

WELCOME

LYTTON LODGE,
CODICOTE, Nr. K I T C H I N ,
HERTS.

•

a prior telephone call would

Telephone: Stevenage (0438) 820370
be appreciated

Telegrams: Wheldwesly, Codicote, Hitchin

III

Whitestone
Whitestone Gardens has everything for succulent fanatics and beginners.
A large stock of plants, seeds, books and sundries is constantly on view,
and the nursery is open to visitors every day.
Our plants are primarily nursery-grown seedlings, but we also stock a
range of larger plants. The nursery shop carries almost everything ever
likely to be needed by the cactus enthusiast, including a range of books
and other publications which is the most comprehensive in the w o r l d .
We stock every book in print and many that are'nt — why be kept waiting by your local bookseller when you can ring or write t o us and get
your needs by return of post.
Most of the Whitestone Collection is permanently on view to visitors —
free of charge. This is constantly expanding, and now represents one of
the best displays in the country. It is of special interest to serious students
by virtue of the logical arrangement and the high proportion of authenticated reference material.
Anyone who hasn't been before can find us about 3'/2 miles from Thirsk
on the A170 Scarborough road in the heart of North Yorkshire's most
attractive tourist countryside.
Whitestone Publications
1977 Price List 32 pages of plants, books and sundries, bigger than ever
and illustrated in full colour and monochrome. Free to existing clients
(sent automatically). New UK customers please send four 6%p stamps,
and overseas customers three International Postal Reply Coupons.
Catalogue of Cacti, 30p + I Op postage
A n alphabetic listing of genera with a selection of species 50 pages, 32
illustrations.
Catalogue of Succulents, 50p + 10p postage
Complementary to the last, dealing w i t h succulent genera other than cacti
and mesembs. 44 pages. 38 illustrations.
All three publications sent for £1.00 post free.
STILL W A N T E D !
Obsolete publications, especially American journals (we pay 40p per issue),
NCSS journals (we pay I Op per issue) and books for our second-hand trade.

Whitestone Gardens Ltd
The Cactus Houses
Sutton-under-Whitestonecliffe
Thirsk
North Yorkshire Y 0 7 2PZ
Telephone: Sutton 467

Southfield Nurseries
MAIN ROAD • HOLTON-LE-CLAY
GRIMSBY
Telephone Grimsby 822157

Offer thousands of seedling cacti
grown on our own nursery
including many uncommon
species.
Please send 7p stamp for list
Nurseries and Garden Centre open Daily
8.30 a.m.-6.30 p.m.

LITHOPS AND OTHER STEMLESS
MESEMBRYANTHEMUMS
CACTI, SUCCULENTS,
SEMPERVIVUMS
SEND USUAL POSTAGE STAMP FOR
THIS YEAR'S SPECIAL CATALOGUE
NEW 1977 CELEBRATION LEAFLET NO. 7
Useful and informative 4 page leaflet sent
free with all orders for plants when order

is £1.50 or over.

This NEW leaflet is worth having.

ERNEST HEPWORTH,

F.R.H.S.

" M i r a M a r " 133 Ambleside
Avenue, Telscombe Cliffs,
Sussex, B N 9 7 L G .
Phone Peacehaven 3260
LITHOPS SPECIALIST

PARTIES WELCOME, BY APPOINTMENT PLEASE
Visitors—Please let me know when you willcall
(Not Open Sundays)

THE CACTUS NURSERY
Mrs. J. Osmond
Brandy Lane, Rosudgeon, Penzance
Cornwall
Off A394 road, 5 miles from Penzance,
7 miles from Helston.

CACTI AND SUCCULENT
PLANTS
Open every day June-September
Coffee,

teas, snacks available.

Send S.A.E. for list.

Tel.: Germoe 2397

All - Cedar
Greenhouses
Individually built
cedarwood greenhouses
to meet the needs of
enthusiasts.
Let us quote for your
idea of a perfect
greenhouse.
Callers welcomed to
discuss details.
C. H . W H I T E H O U S E L t d .
Buckhurst Works,
Frant,
Nr. Tunbridge Wells
T e l : Frant 247 (089-275 247)
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