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Editorial

This Yearbook is mainly about the various
Clivia species as they are found in the wild. The
reason for this will become apparent t you as
you read this Editorial,

A wide range of topics is covered. For the
first time we have same clarity on the nature
of the pollinators of the various species and on
how the plants so artfully attract them to visit
their flowers. Articles about Clivia breeding,
the main interest of many of us, feature again,
though less prominently than last year, There
are also photographs of Show winners, and
the best of the entries in the Clivia Society
Photographic competition,

Speaking of photographs, we are delighted to
be able to provide a forum for the publication
of pictures, not only of plants in the wild, but
also of some of the wonderful plants that are
increasingly being bred by enthusiasts around
the world, Please continue to share them with
us. The old saying that a picture is worth a
thousand words has much validity for many of
oar readers, especially where photos provide
them a neat balance to the more scientific or
technical articles thar are meat and drink to
others.

Several articdes, and the photographs
which illustrate them, highlight the divessity
of the gene pools in the wild, diversity that
t5 increasingly under threat. Indeed, habitat
destruction and the relentlessly growing
demand for Clivlg for traditional medicine
(muti’) purposes may lead to some local
populations becoming highly endangered or
even extinct, as Vivienne Willlams warns in
her article, “Clivia Under Threa”

Even where cultivated plants bave been made
available to traditional medicine practitioners,
their wild cousins are regarded as more
potent in medicinal and magic properties, the

slow-growing C. mobilis being highly sought-
after. The problem with this indiscriminate
harvesting of Clivia - the whole plant is pulled
out by the roots, which are usually chopped
off for easier transportation of the parts - is
its total and utter unsustzinability. Possibly
as many as 30 D00 to 40 000 plants o year of
all the species, except C mirabilis, are being
taken from their natural habitats in the Fastern
Province, KwaZulu-Natal, Mpumalanga, and
even the neighbouring country of Swaziland,
for sale in traditional medicine markets
throughout South Africa Clivia grow in
isolated stands, and whole populations, with
bewildering genctic diversity that has artsen
over thousands or even millions of years, can
be wiped out quite easily. A rare population
of naturally occurring hybrids is a case in
point, as described for us by Allan Tait in his
article, “The Clivia at Mbashe” Indeed, many
populations of Clivia in many parts of the
country have long since disappeared.

The largest known population of vellow-
flowering C. gardenii is in the news. The
plants grow in the protected Ngome Forest
in northern KwaZulu-Natal, some 120 km
north of where the first yellow-flowering C
miniata was found. This variety has recently
been described and named C. gardenii var.
citrina. The article “Clivia gardenif — Autumn's
Delight” by Brian Tarr places this variety in
the context of the entire C. gardenii complex.
Their relative inaccessibiity should  bave
pravided them with some protection against
illegal plant collecting, but unfortunately even
they are not safe ~some of the best populations
have already been remaved.

South Africa has laws 10 protect the most
endangered species  within  its  borders,
Penalties for violating these laws inclode



heavy fines and imprisonment. But, as so
often happens; there is a discrepancy between
law and practice, and Clivie parts are frecly
transported from where they are collected 10
where they are displayed and sold. It would
appear that the reason the authorities are not
prepared to enforce the laws to protect Clivia
is because of their importance as powerful
‘muti’ and because the “indusiry’ provides
at least some employment for thousands of
atherwise poverty-stricken people.

Also, as John Winter sald i his paper
“Collecting Clivia i their natural habitat™
defivered in 2002 at the Third International
Clivia Conference, “..many Clivie populations
have been destroyed through the harvesting of
timber for building, firewood, and to establish
arable Eand. This destroys the shade canopy
and ultimately results in the death of the
Clivia population which grew in the shade of
these trees”, In addition, somte members of the
horticulral trade and some Clivia enthuskasts
have collected selected forms from the wild.

The world-renowned Pondoland centre of
plant endemism, the habitat of the recently
named C. robusta, which is described for us inan
article by Keith Hammett, is also at risk, but for
another resson. There & a proposal for a mayor
new toll-road 1o be built through the area.

So, dear readers, we trust that you will
enjoy reading about Clivie in the wild. May
these articles and the accompanying pictutes
inapire you to join the tours to Clivia habitats
that are being arranged as part of the 2006
International Clivia Conference. This occasion
may well provide one of the last opportunities
to see Clivia in their habitat. other than on
privately-owned land.

There is of course an intimate relationship
between naturally occurring diversity and
Clivia breeding. Plant breeding has often been
described as the manasgement of evolution) with
selection by man replacing natural selection,

As we raise more highly-bred ‘domesticated’
plants it becomes all the more Important that
& wide pool of genetic diversity is preserved
in nature, In national botankcal gardens and
in the collections of private individuals - let
'‘Conservatton by progagation’ be our motto.
Unless this is done, we the current generation
of Cliviz bréeders, with oor ever-increasing
emphasis on the creation of highly-specialized
plants with o parrow genctic base are, In
effect, working against the interests of future
generations of breeders,

‘There has been much comment and also
heated exchanges i the Clivia woeld for many
years now, mainly abour 2 taxon which had not
been clearly and categorically placed, duc to
1ts somewhat variable nature and appearance.
We are referring to the sagn of the "Swamp
Clivia, now formally described as €. rbasta.
This taxon has been variously identified and
meisidentified on the basis of its size, its leal
shape, its habit and its habitat. A numbes of
papers i this Yearbook pertinently address
the issue in Jooking at what exactly isa species
and bow does one circumscribe it and also
consider the varistion to be found within
such a species,

The evolation of the genus itself s also
looked at, and Ben Zomnevelds contribution
on DNA content suppurts the progressive
evolution of Clivia from the most primitive
form C. mirabilis through C. nobilis, C. robusta,
C. gardenii and €. caulescens. Previous waock
has shown that C. mindata is closer to either
C gardenii or C caulescens. The difference
between these pendulous species and the
open-flowered C. miniata i5 very noticeable,
but genetically small. s it not possible that
the mutation that gave rise to the open flower
arose at various places within the distribution
of the pendulous species, thus explaining the
very wide range of C. meniate when compared
10 the very distinct ranges of the pendulous



specles? This would also explain the very great
variation found in C méata, both physically
and genetically. The DNA-based research
published to date does not always give locations
for the plants included In the analyses. It would
be intercsting to see where the plants used in
the ditferent phylogenetic analyses came from
- maybe the location plays a much bigger role
than previously thought

A recent highlight for many of us has been
the release of C minbilix seedlings to Clivia
enthusiasts all over the world, These were
grown on by John Winter at the Kirstenbosch
National Botanical Gerdens in Cape Town from
seed cnllected in the habitat at the Oorlogskloof
Nature Reserve in the Northern Cape - a real
labour of lwe by fohn and his small team of
belpers. The reserve is managed by the Nortbern
Cape Nature Conservation Department and the
proceeds from the sale of these plants will be
used to benefit the local people,

This &= an excellent example of enlightened
sathorities cooperating with Clivia enthusiasts
W put intn practice the dictum of ‘conservation
by propagation’ for the preservation in
private collections of specimens of a rare and
endangered species. As a matter of Interest,
we understandd that plants were distributed

throughout South Africa, and aleo to enthusiasts
in Germany, US.A, Australa, UK, Netherlands,
Japan, Switzerfand, Hungary, Poctugal, Sweden
Denmark, France and Belgium. Also, plants are
being grown on for possible future importation
into New Zealand, when the laws of that country
permit.

With this exciting species in mind, we trust
that you will especially appreciate Hein Grebes
stimudating article about his visits wo C. privabifis
habitat, and enjoy the photos that ilhastrate it,

Clivia in the wild appear to be hurdier than
many of the pampered highly-bred plants in
ourcollections, The Clivia Society is sponsaring
research into the diseases that affect our home-
grown plants, The article by Wijnand Swart
sets out some of the early results that have so
far been obtained,

Flnally, we thank all those whe have prepared
the articles and sent the photographs that have
made this publicstion possble. There is a large
and growing body of knowledge and experience
within our world-wide "‘Chvia fellowship’ We
encourage more of you to share what you know,
and 1o show off the beauty of your plants, by
submitting articles and photos for publication
In the next Yeurbook.

The Editors, Tuly 2005

Todirs vam der Linde



Genetic Variation in Clivia

Johan Spies, South Africa

Withoat genetic varlation in Clivia no
breeders, no collectors and no Clivia Society
would have existed! All plants would have been
exactly the same and the interest of the majority
of us would have dwindled. However, genetic
variation exists and we have a common hobby
or, in some cases, even whole enterprises, which
have been built on this phenomenal plant, This
paper will try to determine the source(s) of the
genetic variation and give a few guldedines on
exploiting this variation.

Genetic variation in wild populations

The early issues of the Clivia Newsletter were
filled with debatesonthecorrect “cultivar” name
for plants collected in the wild. Are "Howick
Yellow, ‘Karkloof Yellow, "Mare’s Yellow' and
"Watkins Yellow' the same “cultivar™* Every
collector and breeder argued that their material
represented the true cultivar since other
collectors’ material deviated stightly from their
concept of “the real thing”. One specimen may
have a fragrance or the sepals rmay be slightly
more recurved but no differences (genetic
variation) were recognised!

A common mistake made with a genus like
Clivia is that we forget that we are dealing
with an evolving organism. Although the rite
of evolution is very slow, it happened and
continues to happen. Initially, Clivia consisted
of a single plant. This plant found a niche
and propagated. Seeds were distributed and
gradually this plant (new species or even new
genus) covered w larger geographical area,
Almost no variation occurred in individual

plants. Eventually mutations occurred. Most
of these mutations disappeared again, as the
majority of plants did not contain #, and
during out-crossing (Le, cross-pollination with
other plants) the mutation was “outnumbered”
and so it disappeared. But some mufations
were more persistent, Because our new plant
genus/species covered 1 large geogruphical
area, different  selection pressures  were
applied to these plants in different arcas and
mutations persisted. In due course this led to
the formation of morphologically different
populations in different areas and eventually
new species were thus formed,

Now, thousands of years and  many
mutations later, we see @ Clivia population in
a “kloof™ and start collecting and expecting
ull these plants to be similar! These plants will
vary genetically. Although this population
may appear very similar, Individuals within
the population will contain many different
genotypic combinations. Use inbreeding (ie.
self -pollination) to test this hypothesis on a
plant collected from the wild.

In an out-breeding (ie. cross-pollinating)
population we would expect the figures in Table
1. If 1% of the plants in a population show a
certain trait (for example yellow flowers), 81%
will represent true breeding orange flowers
and 18% will split for yellow (Le. carry the gene
responsible for yellow flowers without showing
signs of the gene) if self-pollinated’. If the trait
we are interested in occurs at an even lower
frequency, fet us say 1 in 10000 individuals,
approximately 2% of the population will split

! See page 67 for article on naturally vccuting yellow clanes

T I hiese values are caleulaad in the follwing way- the frequency of accurrence of the rars [renesive) phenomenon
equas ¢’ The square coot of that frequency weill give the fraquency of the gene in the population (q). The frequency
of the other gene (the dominant geoe} is repezsented by pand p = 1 - 5 The frequency of true breading dominant
plants & p’ and the frequency of the population that will split for the trast when seifed, s 2pg These ratios and the
rules governing them can be st in texibxoods undes the beading “Hardy Weinbery equilibemins’



for that specific trait. Many such traits are
present in Chivia. Therefore we should expect
o see some minor differences within a wild
population, but their actual genetic variation
will be revealed only by self-pollination of
these plants, Bven then you will have to
self-pollinate a large number of individuals
to reveal all the "hidden” attrsbutes, because
the rarer the occurrence of a trait, the smaller
the chance of collecting an individual that will
exhibit (split for) that trait.

Thix, there are differences within any
wild population bat these differences are
less frequently observed than the differences

present in breeding programs, the cultivated
plants seem to possess more variation than the
plants in their natural habitat. Do not be fooled
by this apparent increase in diversity! Mankind
sedected for features that suited him; so variation
in flower and leaf morphology was emphasised
by man, In this way plants were produced with
anenormous variation that will not help them to
survive in nature, During cultivation the plants
are nursed and many growers use pre-emptive
dosages of fungicides and ather pesticides. The
need for resistance genes disappeared.

Where plants are grown in greenhouses there
is no need for plants to survive low temperatures,

between different populations, This varlation
in the genetic composition of each population
is vital tor the survival of the population, If
the whole population were genetically similar,
a single catastrophic event could destroy the
whole population, Duc to genetic variation
different plants in the population would react
differently to such an event and the survival rate
would be higher Such a catastrophic event may
be a certain disease, insect infestation, drought,
excessive mins, @ heat wave or o sudden
cold, Some plants (with the “wrong” genetic
constitution) would die, but others would be
able to cope with the situation due to their
genetic make-up and would survive

Genetic variation in cultivated Clivia
When we compare the variation between
natural populations of Clivia with the variation

I have seen different responses 1o cald in an
unprotected tray filled with young seedlings
at -1°C a seedling died. at 4*C more seedlings
died (approximately 40%), at -6°C almost all
seedlings died und -8°C proved ro be fatal for
the last survivors. This unscientific observation
was made on one tray with appeoximately 80
seedlings from one spectfic cross. However, this
clearly indicates differences in cold tolerince
in this genetically relatively similar group. If
more seedlings from varfous crosses could be
compared [ am convinced that greater cold
tolerance could be obtined, But why waste good
seediseadlings on such a breeding program?

In protected arcas variegated Clivia plints
flourish, but will they be able 10 survive in
nature? When transplanting  seedlings in
October 2004 (the seeds were sawn in 2003)
from avarlegated mother, the expected quotas of
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albinas, varlegated and non-varlegated (green)
seedlings were observed. The non-variegated
seedlings were placed among seedlings from
various other crosses (all covered with 80%
shade clath), Last week | observed sun darmage
to some seedlings. All the sun-damaged
seedlings were non-variegated siblings from
a variegared mother. They recelved the same
light tensity as the non-damaged seedlings,
This Indicates that although these seadlings
appeared nonmal, there was something wrong
with their chlorophyll. Is variegation eeally only
influenced by the chkroplasts (inherlted from
the masher plant) or s it the result of genes
(in the nucleus, inherited from both parents)
combased with a chloroplast action? Personally
1 think that variegation s the delayed result of
nuclear gene action - where the genes influence
the cytoplasmic factor that, in turn, influences
the beaf colouration of the next generation.

The yellows and pastels are collectosy'
itemns in greenhouses, but what happened to
the ultravislet patterns that are recognived
by pollinating insects? Are they still present
i these human selected specimens? I not,
these specimens will disappear if refeased
into nature. S0 how do we exploit the genetic
variability of Clivia in our attempts to breed a
show winner?

Breeding Clivia - genetic considerations

What de you want to get from your breeding
program? Do you want broader leaves, brighter
colours, more Howers, another shape of the
petals should the petals be curved inward or
outward, etc.? Remember that you often have
ta sacrifice something to reach another goal.
1f you are interested in variegated leaves and
eventnally obtain the ultimate variegation,
remember that you are actually dealing with 2
“sick” plant. Do not expect that plant 1o be as
vigorous as plants with normal chiorophvli, Be
realistic with your goals!

The process of making crosses scems
simple. However, it needs careful planning,
Before you do any crasses you should know
the genetic background of your material
This means that you should know whether o
plant i3 troe-breeding for a certain character,
In many instances Clivie breeders cross two
F, siblings (first generation hybrids from the
same parents), In this way it is impossible to
predict the outcome of your cross, In annuals
you produce troe-breeding plants by line
breeding, Le. by selfing two sets of siblings
selected for the desired charactenistic In every
generation for at feast seven gencrations
und then you produce & hybrid between the
end result of two such lines. Only then can
you predict exactly how the hybrid (F ) will
look. It Is also possible to predict what will
happen when that hybeid s self-fertilised
- when dealing with only one character you
will get a ratio of 3:1 (for example 3 orunge
to 1 yellow); with two characters you will
get a ratio of 9:3:3:1 (for example Y omnge
bugle (recurved), 3 orange tulip (incurved},
3 yellow bugle, 1 yellow tulip), ete. However,
it s impossible to follow this "traditional’
wiy of breeding in & slow propagating plant
like Clivia, which takes not one, but three to
five years to flower and thus show the resalts
of your breeding. But, il you establish the
genetic background of your plants you will be
able to estimate the probability of obtaining
your desired result.

By keeping a record of all your breading
material and using this material in test croxses
you will be able to determine each plants
genetic make-up, Use 2-3 flowers for self-
pollination 1o determine for which traits your
plant is trie breeding and for which ane it is ssill
segrégating. Do test cresses (again 2-3 flowers)
with plants with 2 known genetic background
(for examphe group | or 2 yellow) to determine

to which group your yellows belong. Keep in



mind that the more characters you are loaking
for, the slimmer your chances of obtaining
all those characters at once. A formula, W*,
can be used 1o calculate the number of true
breeding recessive stk you will get from a
cross involving n different characters. So when
two characters are involved the chance for a
true breeding recessive offspring is Via. If you
try to get & true breeding plant for 5 recessive
characters, you will fave 10 produce at Jeast
1024 F, offspring to get one desired plant,

The moral of the story is that the more
characters you want to improve, the more
offspring should be produced and the more
vigorons the selection process will be, Starting
with material containing most of the desired
traity can accelerate the process

In a breeding program certain  genetic
principles must be acknowledged, Most of
us know about “normal”® {or Mendelion)
inheritance [i.¢. where a4 recessive truit is
caused by a single gene, for oxample yellow
colour in Clivia, and this trait will be inherited
in a fixed ratio in the second generation (F,) if
the hybrid or first geaeration (F ) siblings are
crossed]. Few of us know that many factors
may Influence Mendelian inheritance Firstly,
genes may be linked and will be inherited
together: This may be the case with narrow
leaves and the “group | yellow gene” It two
genes ure linked, thowsands of offspring are
needed to find a few plants where the genes
have segregated.

If we start looking ar the genes responsible for
fower coloor In Clivie we find no Information
in a database like Genbank (& worldwide
databuse where all sequences of DNA are
sored). However, genes sesponsible for similar
chemical substances are tound in other plants.
It 15 interesting to note that the majority
of genes responsible for the ‘red' colouting

in Clivia, the anthocyanins, are located on
one chromosome (chromosome 10) in rice.
Similarly the ‘yellow genes' (Carotenobds) are
clustered on chromosame 2 in rice. So the red’
genes are linked as well as the ‘vellow genes
Is this also the csse in Clivia? Are the genes
in Clivie similar t0 those described in rice
and other plants™ Linkage of these genes may
explain the rarity of pastels in Clivia

The next deviation from  Mendelian
inheritance s called epistasis, With epistasis
one gene influences or masks the expression
of another gene. Unfortunately for us epistasis
may be a major force of colour inheritance in
Clifvi, Many genes contribute to the formation
of anthocyanin (red) and carotene (yellow).
What causes these pigments not to be formed?
Is it a defect in one of the genes along the way,
oris it a different gene that inhibats the pigment
formation? In humans many genes form
pigment; the more genes you have the more
pigment will be formed A totally different gene
exists that can stop the formation of all pigment,
regardless of the number of pigmentation genes
you have. When you have this albino gene you
will be an afbino In maize a similar gene exists, 1
present, different genes may produce purple, red or
yellow seeds. Otherwise alt seeds will be cokourfess
(white). The absence of inhred pure breeding
Clivie makes it almost impossible to determine
the mode of colour inheritance.

Another contributing problem to colour
Inheritance in Clivia is the throat, What
regulates the inheritance of throat colour
and the size of the throat? In Holstein canle a
gene determines whether the animal will have
the well-known black and white pattern or a
brown and white pattern, A totally different
set of genes regulates the form of the pattern,
Are we dealing with genes controlling the
“normil colour genes” in varioss degrees in

! A malecular stusy on the didferent geows controting the mheritance of colous in Clivke has bevn startid af the
Unniversaty of the Frow State, M everything goes woll, aisults should be avasible is a few years thme.



different parts of the flower or are we dealing
with a totally different ser of genes controlling
the size of the throat?

Polygenic inheritance (where many genes
influence the same trait) also contributes to
the problems in understanding the genetics of
Clivie. Polygenic traits are usually associated
with patterns of inheritance where you observe
& continuum rather than a specific class.
Probable polygenic traits in Clivia include
leaf width and length (these two may also be
linked or may influence one another), number
of flowers, length of epals, etc.

Inheritance: may also be influenced by a
phenomenon  called  genomic  imprinting.
This means that the working of the genes is
dependent on the environment (the cytoplasmic
constitution) in which they operate. Only
certain genes are atfected and & will usually
be genes responsible for disease resistance
or other factors where the chloroplasts play
a role, Genomic imprinting is the reason why
reciprocal crosses may differ from one another:
it 15 not cytoplasmic (maternal) inheritance but
the genes may operate ditferently depending on
the cytoplasm present. [n extreme cases a trait
inherited from one parent will be more strongly
expressed than when that same trait is inherited
from the ather parent,

During the fast part of 2004 Mick Dower
shared his results on “De Villiers varicgated
peach” with us on the Internet. When crossed
with a group 1 yellow, *De Villiers variegated
peach” will produce peach offspring when used
as pad-parent and yellow offspring when used
as pollen-parent. Since low numbers of offspring
were obtained, these resuits may be fortuitous.
However, if larger numbers of offspring confirm
the initial results, this may clearly he 3 case
of genomic imprinting.  Something in the

cytoplasm Influences the colour ‘prescribed” by
the genes. It will be very interesting 1o see what
happens when he self-podlinates the yellows and
peaches from this cross: will the imprinting kst
in the offspring from the yellow plants or will
it change in the next generation? How many
generations will be needed w determine whether
the genomic imprinting lasts? How many other
cases of genomic Wnprinting exsst in Chivia?
The lifespan of a haman being Is too short o
solve all these problems To truly understand
Clévia we must share information. Even then we
should keep the Biblical text in mind: “For now
we see through a glass, darkly, but then face-to-
face, now [ know in part, but then shall | know
even as also Lam knowa”

Breeding Clivie - practical considerations

Al this point you may become discouraged
You want 10 breed with Clivia and now | am
telling you that we know almost nothing about
the inheritance of maost traits in Clivia. Many of
you may tefl me that you have used your green
fingers and plantsman mstincts to achieve
good breeding results with lintle, if any, genetic
knowledge. However, an understanding of
the underlying genetics will undoubtedly
imprave those successes. We therefore have
a magnificent opportunity: if all of us share*
our practical knowledge gzined over many
yeuss, we may be able 1o build up a genctic
interpretation of those results for the benefit of
all of us, s breeding Clivia will become a knt
more predictable and we will have to rely less
on a “hit and miss” approach!

Polyploidy
Much has been written on polvploidy in
Clivia, Do we really want polyplaid planes?

Usually a polyploid will be a larger plant with

¥ 1 yous are willing to share your knenelaige please comtact the author at spiest schomad povacea. Infoemsiion
needed inclndes a description (or photo) of the parents and the offspring. the nurnber of offsprang wilh cach trait, and if
posable the numbers of secnnd generation offspring vath each trait. The direction of each cross shoukd also be supplhied



bigger flowers. The majority of us stopped after
reading that introductory part andd did not read
the negative aspects. Polyploids usually develop
more slowly than diploads. Polyploidy is the
doubling of the chromosomes of an individual
and the larger number of chromosomes dows
down cell divisson. [n some plants the growth
rate is 30 inhibited that the plant cannot
produce tlowers during the growing season, |
don't know the effect in Clivin, but with Clivias
large genome size, growth may be inhibited
substantially

If a tetraploid (a tetraploid contains four sets
of chromosomes instead of the wsual two) is
crossed with & normal plamt (diploid), a sterile
triploid (three sets of chromasomes) is produced,
If two tetraploids are crossed, vou will not get a
Y% offspring with the recessive trait, but the figure
drops to Yia, Breeding with polyplolds will further
complicate this already very intricate issuc,

Hybrid vigour

Lastly T would like to address the issue of
hybrid vigour, Itisa well-known fact that hybrids
are often stronger and grow mare vigorously
than their parents. This effect is known as
hybeid vigour and &8 espectally pronouanced in
organisms where two highly inbred lines are
crossed, for example in maize. It is also known
that the combination of certain lines provides

Photer Clasde Febert

more hybrid vigour than others, Hybrld vigour
is probably the result of the combination of as
many genes (o the heterozygous (split format)
condition as possible

The majority of Clivia plants we use can be
classified a5 hybngds and inbred lines do not
exist, Even the widespread strains are products
of the pollination of similar indwiduals, rather
than the seif-pollination of an individaal for at
least seven gencrations to produce an inbred
line a5 with anovals. Therefore no lybrid
vigour will be observed, not even if we produce
interspecifics

Conclusion

Clivia 15 a wonderful plant with a very high
degree of genetic varlabilny, This variability
mikes it ideally suited for a breeding program.
Reep records of your crosses and count the
number of offspring that have each particular
trait. In the long run this will be the only way
1o determine the mode of inheritance of traits
and make it possible to predict the outcome of
a specific cross. This means that, ideally you
should monitor all the seedbings of the cross you
have made. For most of us this is not physically
possible, but the more who monitor and report
on even samples of the seed they have bred, the
more (nformation will become available for
genetic interpretation of these results.

Photee Ken Semith

€, cundescens & yousyer genetic vasiation,
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livia Under Threat

Vivienne Williams, South Africa

The use of the Clivia species

Five of the six Clivia species found in
South Africa are harvested for the traditional
medicine (muti') trade. Known as upayime,
the whole plant (except for the flowers) is
utilized and the 1ops of the leaves are typically
cut off, bence making it difficult to rell rhe
species apart in the muti markets and shops.

The genus is used by traditional healers

treat @ range of ailments of both
physiological and spiritual origin. The name
wnrayime means ‘let it stop’ and the plant is
reportedly sprinkled around homesteads to
stop people from damaging property. Clivia
riiizomes are reported to be extremely toxic
1o humans due 10 the presence af numerous
Amaryllidaceac alkaloids, Root infusions
of Clivia miniata are taken otally o treat
fevers, snake bites, infertility, urinary tract
disorders and Inembe - a childbirth therapy
to ensure successful confinement und the
birth of a healthy child. Additomnally, leaf
infusions are used In fsihlambezs ('that
which deanses’).  Despite their toxicity,
species of Clivie remain the most popular
of the Amaryllidaceae sold for traditional
medicine,

to

The author conducted two surveys of the
medicinal plant trade on the Witwatersrund,
In 1994, plasts sold in 50 muti shops
were Investigated and In 2001, 101 street
vendors in the informal Faraday Street muti
market were surveyed on behaif of DACEL
(Department of Agriculture, Conservation,
Environment & Land Affairs). Described us
a multi-million rand ‘hidden ¢conomy’, the
trade in indigenous plant medicines employs
and supports hundreds of thousands of
people in the capacity of plamt gatherer,
street vendor, shop trader and traditional
healer. The annual volume of plants in trade
in Faraday is in excess of 800 tonnes per
annum, Citvia is one of at least 300 genera
sold to consumers of traditional medicine on
the Witwatersrand., und this arvicle discusses
aspects of this trade

The species used

Except for Clivia muabilis, which occurs
in the Northern Cape, the remaining five
Clivig species are all used for truditional
medicine. Species of Clivia are sold in
all the major medicinal  plant  markets
of South Africa, namely KwaZulu-Natal
(KZN), Witwatersrand. Mpumalanga and
Grahamstown/Eastern Cape

The trade in traditional medicines on the
Witwatersrand is multicultural and reflects
historical processes (related to fabour wnd
urbanisation) working in difterent ethnic
groups, which shuped the development of
migrancy. These same historical processes
also shaped the preponderance of different
ethnic and language groups in various sectors
of the emerging South African capitalist
economy from the late 18005 when the
medicinal plant trade was being estublished



Table 1

The species of Clivia likely w0 have

:mb‘n hle .‘l;;:ly : m been sold by traders (n muti shops
opeass shops (in 1991) and the Faraday market |in
20041 2001). The information was extracted
€. ganfend / RBought from traders ~ 111 from citations by the ewners of the
. mimiata from KZN shops/stalls  reganding from  whean
Gathered self in RZN 4 4 parchased, and whese the planty were
€. mobvilis / Rought from . 1 harvested. The information was then
€ maltfah Hilesesters frou the compared with the Clivie distcibution
Transkel msp o pages Y6 and 97 of CLIVIA 510
determine thelikedy species. "Gathered
£ Callected in 2 ! self” means that the trades personally
Johannesburg ¥ harvested the plants from the cited
? Location not ? & location) (EMP < Limpopo Provines
Specified * : MP = Mpumalanga Provinee; KIN =
- — KwaZulu-Natal Province),
o > : I S Tei 3 . * The plants could have originared
Polokwiise from the provieces of Mpamalang,
Linspopa, Fastern Cape and KwaZulo
C canlizeens / | Gotlvered self or bought 1 T Natal as well us from Swazilind. The
C. mimlata fronss hasyenters froen plaots therelore bdong to any ane of
MP and Swaadland the fowr species af Clivia,
C. gardenii Gatherod self in KZN 1 1 ¥ Likely to be cultivazed.
on the Witwatersrand. While the Zulus  plants, especially when the flowers and leaf tips

dominate the present medicinal plant trade
in the region, and at least two-thirds of the
plants are harvested from KZN, traders in the
Faraday matket have extensive trade und family
links with gatherers from all over the country,
including the Eastern Cape and Mpumalanga.
These links are reflected in the plant supply
network to Fasaday, There are more than 15
buses operating between collecting areas in
KZN, Mpumalanga, Limpopo, Free State and
the Eastern Cape that transport gatherers and
plants 1o the market

As a resule, all Clivia species (except for C.
mirabilis), regardless of whether or not the
plant was historically used by the local ethnic
group in its area of occupancy, are potentially
vilnerable to being harvested by gatherers for
the medicinal plant trade, That all the Clivia
species are given the name wmayime when
sold L the market reflects the similarity of the

are removed. While traders may acknowledge
the different regional arigins of the plants, and
may have preferences for plants harvested in
certain parts of the country, customers don't
differentiate between the species of Clivia
when requesting wnayime,

- . -
Bus with laggage compartments packed with
Clivia and other plant

Photec Yovienne Williame




Distinguishing between the species sold

The intra-species variation in characteristics
such as leaf width and length. depending on
the habitat conditions, confounds the ability
to distinguish between species, particularly
since the leaf tips and flowers are often absent
in plants sold in medicinal plant markets.

Given these difbculties, a way of determining
which species are traded in the muui markets
is to compare the known distribution of Clivia
species with the harvesting localities reported
by the vendors selling the plants (Table 1), C.
rindata and C. gardenil appear, fram harvesting
records, to be the most prevalent species sokd by
both miuti shops and street vendors in 1994 and
2001, Records further indicate that C. cadescees
is also available, but not with the same incidence.
There was one specibic reference to Clivia having
been harvested from a Jocality in the former
Transkei that would indicate that C, nobilis is
also present in the Witwaterstand markets,
However, interviews with traders from Faraday
revealed the likelihood of C. nobilis being more
prevalent than the trade records suggest,

Several traders were unable to recall where
plants they sold originated ( Table 1). As a result,
these plants could potentially represent any
one or all of the five Cltvia species. Further,
three traders cited that the plants they sold had
been harvested in Johanneshurg, suggesting
that cultivated plants are also being targeted by
harvesters. According to one siSwati traditional
healer in Faraday the “best™ Clivias for muti (in
terms of ethcacy) are from Mpumalangs (likely
to be . caulescens) followed. interestingly, by
plants harvested from Pretoria,

Red Data listing

Based on their distribution and extinction
risk, the Threatened Species Programme
of the South African National Biodiversity
Institute{SANBI) categorises the threat status
of Clivia in the following way: €. miniata,
the most likely species in trade, is considered
LR-nt (Low Risk:Near Threatened) or 1LC
(Least Concern) in both Swaziland and
South Africa respectively. However, the
species is noted to be ‘declining’ in South
Africa in termy of the "Orange List"', One
author, writing in 1999, said that C, mimiata
Is LR-nt in KZN, and was becoming very
rare as accessible colonies were decimated
und that there was a continuous threat of
exploitation by the medicinal plant trade. The
species was then considered to be mediam
priocity for conservation action, and It was
recommended that its conservation status
should be reassessed tn eight years.

(. gardenis is probably the next most popular
Clivia species in trade and, while endemic to
KZN, is considered to be LC in South Africa.
The legal status of C. gardenit in KZN (in terms
of the as yet unenacted KwaZulu- Natal Nature
Conservation Bill) is described as ‘protected.
Le. a species that may be purchased from any
person legally entitled 10 sell them (Le. the
seller has the relevant permit)

Trade records indicated the presence of
C. caulescens in the Witwatersrand markets,
While collection threats are an acknowledged
risk for the spectes, it is classified as NT
(Near Threatened) in South Africa and DD
(Data Deficient) in Swaziland.

"1t by gemerally accepted that specses on 4 Red List are 8 conservation priority. Comversely, it i an assumption that
specios that do not qualily for Red Listing sead et be aubjoct 10 comservation efforts Soene ftaxa thar Gualify gy
Least Cancern (LC), e €. miniata in South Africa, do mot meet the criteria for 2 category of threat in the Red
Listimg process, However, this does not mean that these tasa are not warthy of comsideratyon for conservation. As
2 result, the ‘Orange Last’ was praposed. k comprises taxs that require anticipacory conservation planning 1o moad
future Red Listing, In terms of the Orange List. € minians is (assed as‘decliaing’ In Sermss of this crtegerisation,
species penerally have Lirge population numibers or distrbntional areas, but wre threatered by comumervial hirvest
ing, barticultural acquisitions ot are dedining for atber neasoe



Just before sending this article off tor
publication. a paper appeared that describes
2 new species of Clivia from the Pondoland
Centre of Endemism, Transkel, South Africa.
Clivig robrustn was previously konown as the
‘robust form” of C. gardenis,

In terms of the species’ conservation status, it
has been proposed in that paper that C. robuise
be categorised as EN Bla 4 2a, Le. Endangered
and facing a very high risk of extinction in the
wild because the extent of occurrence and area of
occupancy is estimated to be bess than 5000 kay’
and 500 k' respectively, and the populations
are severely fragmented or known to exist m no
more than five locations. This categorsation was
based an the 2001 [UCN Red List Categories.

C. nobilis Is the most threatened of the
Chivia species, Originally listed as L&, its
conservation status has been upgraded to VU

Bliyv), Le. Vulrerable owing to its extent of

occurrence being less than 20,000km’ and
estimates indicating that there is a continuing
decline in the number of mature individuals.
As Tong ago as 1999 it was felt that there were
pointers to local scale extinctions of the species
In its area of occupancy.

Red List assessmments of spectes are aided
by mformation on observed, estimated or
suspected population size reduction based on
actual or potential levels of exploitation. The
mufi trade 3 an example of how exploatation
bas caused serious declines in population
size for several species. The threats faced
by Clivia species are further exacerbated by
habitat degrudation and habitat reduction
caused by development. However, sustained
harvesting for the muti trade will impact on
the population size in the long term if current
levels of exploitation persist in conjunction
with other threats to its habitat. In 1988 in one
of the first assessments of threats to plants used
for mueti, the Clivia sp. were listed and classified
as ‘rare and vulnerable, 1.e. “@ species with

relatively small popudations that are vidnerable
to over-exploitation if exploffation for medicingl
prrpeses increases”. One author, writing in1988,
considered vulnerability to over-exploitation
to be partly a function of demand. Demand
wias deemed to be ¢ direct representation
of the number of bags sold annually by 54
traders, which probably represented '4 of the
total quantity sold in the region. In the 1988
assessment, 397 5S0kg-size maize bags were
sold annually by 54 traders.

Trude records
No other records of the volume traded

annually appear to exist until the Faraday street
trader survey in 2001 by the current author

A Muti Market.

Twenty-six percent of the wraders sold Chivia
and 11 50kg.size sacks were present during the
inventory, This does not repeesent the quantity
traded annually. Conservatively, however, it is
estimated that at least 200 S0kg -size bags are

Phose: Nedl Crosch



sold to the Faraday market annualiv. Not much
is known aboul the annual volume and value
of the Clivia trade in the other medicinad plant
markets around the country,

HBased on Its popularity and the volume
known 10 be traded, Clivia ranked within the
top ten plants for conservation action according
10 the 2001 Faraday survey. Over-harvesting is
clearly a real threat to the species.

On a visit to Faraday in carly November
2004, none of the traders had any Clivia in
stock and were awaiting delivery later in
the week. Amongst the traders, opinion was
that umayime was now “very, wery scarce"
This is the first time the author has not
encountered Clivia i the market, and its
current availability does not represent its
popularity. Clearly, more traders would sell
the plants if they could obtain the stock, and
this current scarcity is of concern. By late
November. the traders had taken defivery of
a consignment of mature Clivia harvested in
Swaziland {either C. canlescensor C. miniata),
Observations made st clear that no more than
7 traders were able to purchase the plants
that arrived, and each trader had a volume
equivalent to two plastic supermarket bags
or less. Given the shape of the leaf tip and
the rough margins, the species was probably
C. caulescens (Figure 1),

In 1988, it was reported that the standard
price for a kg maize bag filled with Clivie was
R10in KZN, In Faraday in November 2004, the
cost of a 50kg-size bag was R60-R70 for smaller
plants and up to RBO per bag for more mature
individuals, The resale price in the market was
R5 for 3-4 individual ssems, whereas in 2003 it
was reparted that bundles cost L2 in KZN,

Conclusions

Clrvia spp. (especially C. mininta) are widely
traded and are at risk of being over-harvested.
They have been reported as scarce in several

ih

regional medicinal plamt markets; and are
sold in large volumes. There is clearly a need
to monitor and manage wild populations of
the species before they become eligible for
Red Listing. Propagation of C. mimlata has
been recommended, It is extremely difficult
to identify the species sold in the markets, but
knowing where the plant orginated allows a
praiminary judguient to be made. Thereafter,
some macroscopic keaf features, such as margin
and upex shape on bnmature leaves, could be
used for inter-species differentiations. However,
intra-species variations in leal morphology do
not guarantes that a correct identification will
be made.
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ollination in Clivia

John Manning, South Africa

Introduction

Very little is known about the pollination
biology of Amaryllidaceae although it s
evidently diverse, judging from the variety
of flower torms found within the family. The
first documented record of moth-pollination
in a southern African representative of the
family, Crimen varfabile, for instance, Is just
a few years old (Manning & Sniiman, 2002),
Observed inferred  pollinating  agents
include sunbirds, butterllics and moths, bees,
and Jong-proboscid tlies (Meerow & Sniiman,
1998) ~ in tact maost of the common pollinating
agents. Actual observations based on wild

or

plants are in the minority, This is nat unusual,
however, and It Is cnly Irideccae among the
geophytes that have been at all intensively
studied. Observations on cultivated  plants
are of little use since the natural pollinators
ure unlikely to be present in such situations,

Moths an Clvla wirdara

and in the majority of Instances we must infer
the pollination systems from the form of the
flower. This can, however, often be done with
a high degree of certainty hecause of the chose
relationship between pollinator type and floral
form. The close correlation between pollinator
needs {in the form of floral rewards) and floral
attractants (shape, colour, and odour) led o
the recognition of the esistence of diginct
floral syndromes (Faegrl & van der Pijl, 1979),
These are associations of floral characteristics
that correfate with specific pollinator groups,
As 3 consequence it is often possible to predict
with some degree of certzinty the pollinator
group for which a particular plant species. is
adapted from the appearance of the flowers
alone. Nectar is by far the most commmen tloral
reward, valuable to many insects as an energy
rich carbohydrate source, but other species are
visited for the proteins in pollen, or for floral
olls, or even for the shelter offered by certain
flowers, Plant species differ in the degree to
which they are specialised for a particular
group of pollinator, Some are generalists that
altract a wide variety of pollinating agents,
while others are specialists, attracting just a
singhe group (or even species) of pollinator. The
more specialised, or exclusive, the pollination
system, the easier it is to infer the pollinator,
Even the specalised pollination  systems,
however, are seidom exclusive, showing some
degree of ‘leakiness, by which we mean that
other groups of floral visitors may also act as
pollinators, although always 10 a lesser extent
Specialised pollination systems are frequent
in the southern African flora (Johnson &
Steines, 2000) and may in fact be the norm in
many parts of the world, Certainly the extensive
studies on the pollination of Iridaceac have
confirmed their existence and predomimance



in this family. With this background, therefore,
let us look at what is knowss and what can be
inferred about the pollination svstems in Clivia,

Floral Morphology

Two distinet floral types are evident in Chivia:
Tubular: Flowers nodding: perianth sub-
cylindrical, 35-50 mm long and 810 mm in
diameter, the tepals not or scarcely flaring at
the mouth, orange with green tips; stamens
erect, the anthers close together, protruding up
to 8§ mm bevond the tepals or hidden in the
mouth of the tlower, style central; unscented.
{See Fig. 1A).

Drasing 1 Johin Manning

Fig, 1 Distinet Flower Shapes

Funnel-shaped: Flowers spreading; perianth
funnel-shaped, 70-30 mm Jong and 50-60
mm in diameter, the tepals flaring widely at the
mouth, orange with a pater, yellowish throat;
stumens slightly spreading, the anthers well-
spaced In a ring at the mouth of the Hower;
styk declinate and lying on the bottom tepal;
ustally unscented but sometimes repocted W
have a sweet-floral fragrance. (See Fig 1B & C

In both types the nectar accumulates in
@ reservolr in the lower 5-10 mm of the

& f=s

perianth, within the floral tube below the level
of filament insertion. The base of the filaments
presses againgg the style and act as a valve
close the mouth of the fioral tube, preventing
the nectar from exuding out of the tube.

Floral Longevity

Individual Bowers of Clivia are fong-lasting,
with unpollinated flowers remaining fresh
for 2-3 weeks. ‘There does not appear to be a
significant difference in longevity between the
two floral types but further observations are
required,

Nectar

Clivia flowers produce large amounts of
maderately concentrated nectar (Table 1),
Volumes secreted per day range between
13-36 microlitres  (one  microlitre s
equivalent to one thousandth of o millilitre,
or ane millionth of a litre), and there does
not appear to be a difference in nectar
volumes between the two foral types.
Nectar concentration  ranges  bhetween

13-27% sucruse equivalents, Species with
tubalar flowers appear to secrete slightly
more dilute nectar (13-18 %) than the
species with funnel-shaped fowers (22-
27%) but further observations are required
to confirm this,




Table 1: Floral and nectar characteristics of Clivia. (- indicates no observations)

Nectar Volumse

Horal visitors

Wild plants  Observations have  been
made on sngle populations of four species
of Clivie. These indicate that the species with
tubalar flowers are visited by various species of
sunbirds, while C. minkata, with funnel-shaped
flowers, Is visited by swallowil butterflies.
Sunbirds alight on the stout peduncle and
reach into the nodding fowers with their
beuks. Pollen is depasited at the buse of the
beak. The butterflies, in contrast, afight directly
on the flowers, brushing the anthers with their
bodies and wings
Cultivated plants: Various  observations
have been made of insects visiting cultivated
piants of C. miniata. These mostly involve
honeybees, Apis mellifera (Hymenoptera:
Anthophoridac) and hoverflies (Diptera:
Syrphidae) (Abel pers. comm.) but also
noctuid moths (Fisher, 2004). The flies

and bees alight on the anthers only, where
they gather pollen (Fig. 2), while the moths
seftled within the fowers,

Condusions

Species of Clivia produce two floral types
that accord with two different specialised
floral syndromes The tubular flowers that
characterise the majority of species are typical
of other southern African  bird-pollinated
plants of the gullet-type, both in shape and
coloration (Rebelo, 1987; Goldblatr ¢t al,
19949). 'The long beaks of sunbirds are adapted
to probing for nectar in narrow, tubular flowers,
from which visitors with shorter mouthparts
are denied access to the nectar. The division
of the flower intn two sections; a tubulaz,
nectar-containing portion at the base that is
maore or fess blocked by the insertion of the
filaments: and a cvlindricul upper portion is

Table 2: Pollinator observations in wild populations of Clivia. (— indicates no observations}

Species Visitor Locality data
C. comlescens Black Sunbird God's Window (Manning pers. obs,)
C. gardewii Sunbird species KZN coast (Val Thurston pers. obs.)
C. mivabilis Malachite Sunbird Ourlogskloof (Manning pers. obs.)
— PR s el s
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Sunbsird on an Erice Cyrtanthus oddiguus

Sunbird p-uullulm‘ on pendulous Clivia

Note the sinvilarity of the Howers above im order to atiract the sanme pollinatoes

consistent with many bird-pollinated Indaceae
(Galdblatt ¢t al., 1999), In such flowers the bird
is able to insert its beak into the upper porton
of the tube but can only reach the nectar in the
lower reservoir by extending its slender tongue
through the valve tormed by the Alaments and
the style, This valve has an obvious function in
preventing the nectar from flowing out of the
pendant flowers but may also serve to protect
the ovary tissue from damage by the birds” beak.
The upper cylindrical portion of the tube in
bird-pollinated Clivia species measures between
2528 mm, which accords with the dimensions
recorded for Iridaceae of this type, The nodding
or drooping presentation of the flowers is also
commonly encountered among bird-poflinated
species, Including Aloe, Gasterie, Kniphofia
Aguparitines

Asphodelaceac), napertus

(Amaryllidaceae) and Witsoma  aletroides
(Iridacese), Orange and red are the dominmant
colours amony bird-pollinated Howers. largely
because these colours are nvisible to insects and
not because birds have an intrinsic preference
for these colours (Raven, 1973), and bicoloured
flowers tipped with green or black are essentially
Lo The
resemblance between the flowers of these species
of Clivi and other bird-pollinated species such

as Cyrtamthas obfiguues (Amaryllidaccae) » a

restricted bird-pollinased  species

striking example of convergent evolution. [t
is likely that the tubular-flowered speces are
vissted and pollinated by a vasiety of sunbirds,
depending on the local avifauna.

The strategy of swallowtail (Papilionidae)
pollmation has not been studicd amang the South
African flora but 5 undoubtedly an importunt
onse. Several plant speches from subtropical South
Africa, among them Banulnnia galpioni (Fabaceae),
Crogamdn { Acanthnoeae), Freesia grandifiomi and
F. taxa (Iridaceac), and Gloripsa (Colchicaceae),
contorm to the floral syndrome dasplayed by
Clivia mrindata and are apparently akso adapted
1o pollination by swallowtail botterdlies. The
farge, funned-shaped flowers of Clivia aririata
also match the brush-type flowers of several
plant species that are adapted to pollination by
another butterfly species, Acrupetes tulbagiea
{fotnson & Boad, 1994), bearing an especially
close resemblance o those of Cyrtianthny alatus.
This syndrome has been well-studied i the
Western Cape, and invalves several plant species
of montane habitats. Buntertlies are one of the
few insect groups that arc able o distinguish rad
or orange. Although the plant species adapted
to pollination by Aeroperes in the Western
Cape have converged on a very precse shade
of red {Johnson & Boad, 19%4), this is nat the
case further north, where this buttertly species

Photor Plet Dherom



visits flowers In & range of bues between orange
and red. Orange or red flowers are also highly
attractive to swallowtail butterflies, including
Papilio nireus, which are also sttracted to the
pale blue of Plnhage (personal observation).
The exposed anthers in € miniata are well-
placed to brush the body and wings of visiting
butterflics and the position of the stigma
along the circumference of the ring of anthers
ensures that it is best positioned to brush
potlen off the Insect. The Citrus Swallowtail,
Papifio demodocus, s widespread  through
Africa, and although it favours more open,
woaded country (Van Son, 19497 it is often seen
patrolling the edges of forest patches and bush
clumps, where its larval food plants grow: These
are muinly forest trees in the Citrus family, such
as Calodendron, Clavsena and Toddalia, Tt is
highly probable that other species of Fapili also
visit Cifia misdata,

The large amounts of more dilute nectar
secreted by the bird-pollinated species of
Clivia are typical of other bird-pollinated
plants. Nectar of bird-pollinated Iridaceac
typically ranges between 15-40 microlitres
(as much as 119 microlitres in large-flowered
Watsonia species), at a concentration of 10—
25% (rarely up to 35%) sucrose equivalents
(Goldblatt ef al. 1999). Plants adapted to
pollination by Aeropetes, in contrast, typically
secrete smaller quantities, ranging between
2-27 microlitres, of moderately concentrated
nectar  in the range 15-35% sucrose
equivalents (Johnson & Bond, 1994) but
there is substantial overlap between the two.
The more concentrated nectar secreted by
Clivia mintata is consistent with pollination
by large butterflies, as is the development
of fragrance in some forms. Fragrance s an
important attractant in several butterfly-
pollinated species (Andersson er al, 2002)
but is not part of the floral syndrome In bird-
pollinated species.

The short mouthparts of the honeybees and
hoverflies observed visiting cultivated plants
of C. mimiata prechade them from reaching the
nectar and it is also evident that these insects
were concerned respectively with gathering and
eating pollen. It is not incancelvable, however,
that thebees in particular (hoverflies are far more
accomplished fliers), may accidentally brush
against the stigma and succeed in transferring
polien 1o it. Noctuid moths,
however, may be more
successful — as  pollinsors
During field studies around
Nieuwoudtville 1 have
frequently observed  that
noctuik  moths  bevome
active  during  the  late
afternoon, when they visit
a variety of flowers that are
adapted to pollination by
other agents. The extent of
their involvement as such
secondary  pollinstors  has
not been assessed bat may be
significant. There is no doubt,
however, that these insects
are incidental pollinators of
Cltvia at best. and their role -
in wild populations remains  Though frequent
to be assessed. florad visisors, ants

N are undikedy Clivie

Both groups of primary pollinators .
pollinators in Clivia, sunbirds
and  swallowtail  butterflies, are  polylestic
foragers that visit 2 wide variety of flowers for
nectar. They are thus not dependent an Clivia
as a food source. In contrast, Clivia species
have evolved specalised pollination systems
that rely on a single group of pollinators,
Further observations are likely to reveal that
each Clivia species is pollinated by several
different species of sunbird or swallowtail that
comprise local suites of species present at the
ditferent localities.

.



Evolutionary considerations

The cladistic analysis of Clivia (Conrad &
Reeves, 2002) is consistent with the hypothesis
that bird-pollination 1s ancestral in the genus
and that the switch to butterfly pollination
is a subsequent, derived characteristic. In
this context it is highly significant that the
divergence among the bird-pollinated taxa in
the genus has taken place along a geographical
cline, with little or no overlap between each. It
is only C miniata, that 1s adapted 10 pollination
by butterflies, which occurs across the range of
any other species (in this case across the ranges
of three different species). Fertile hybrids can
be produced between all of the species of
Clivia and it is presumably this adaptation to
different pollinators that made it possible for
C. miniata to expand its range in this way. The
substantial overlap n floral coloration and
nectar quality between bird and karge butterfly
pollination makes the shift between them an
casy evolutionary event.
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heSignificanceof Colourand Ultraviolet
Patterning in Clivia miniata
John Manning, South Africa

Light 15 the term used tw describe that
segment of electromagnetic radiation that is
visible to living organisms, more particularly
humans., Our visual spectrum includes light
with  wavelengths between 400750 nm,
covering the range of colours from blue,
through blue-green, green and yellow to red.
Not all organisms have the same spectral range
@5 us, however. The visusl spectrum of bees,
for example, extends from 300-650 nm, The
coloar viston of bees, although sensitive 10 a
similarly wide range of wavelengths as ours, Is
shifted towards the blue end of the spectrum.
Thus bees are unable to see red, which has a
wavelength of 650-750 nm and s therefore
beyond their range of vision, but they are able
to perceive ultraviolet light as a distinct colour,
with a wavelength of 300-390 nm. Humans,
in contrast, cannot, We owe much of what
we know about colour vision in bees to the
remarkable work done by the German scientist

Daumer {1958}, and Table 1, which compares
the colours scen by humans with those
perceived by bees, is drawn from his work.

Most insect groups are able to percetve
ultraviolet Hght and it is not surprising,
therefore, that the colours and patterns of many
insect-pollinated flowers include ultraviolet
components that are visible to pollinating
insects but not to humans, The patterns on
these flowers may appear very different 1o the
insect than they do to us, Several surveys of
ultraviolet reflectance and patterning in flowers
have been pablished but these cover just a few
species and the UV charscteristics of the great
majority of flowers are unknown

Flowers that appear white to the human
eye normally absorb UV light strongly below
about 400 nm und it is now clear that the class
of water-soluble floral pigments known as
flavones and thavonols, which occur dissolved
in the cell sap, are largely responsible for

Table 1: Flower colours as seen by bees and humans (Daumer, 1958)




UV absorption. The orange pigmentation
in typical Clivia miniata is duc to a special
class of flavonotds, known as anthocyanins,
that are not UV-absorbing. A second class
of floral pigments, the carotenoids, which
are oil-soluble and occur In discrete bodies
within the cells, do not absorb UV. They are
responsible for many of the yellow colours
in flowers: [n many yellow flowers, however,
the carotenoids occur along with certain
flavonoids, which also appear yellow but are
able 10 absorb UV light as well, It is these
flavonoids that are responsible for the UV-
absorbing nectar-guides that are found in
many yellow flowers, Including evening
primroses  (Oenothera) and  sunflowers
(MHelianthus) (Kay, 1987), Contrastingly,
flowers that are adapted to pollination by
birds, which have a similar visual spectrum
to oury, lack UV patterns, Three important
colours have been recognised that are
differentiated only by Insects with vision
extending into the near UV, These are
“insect-vellow™ for UV-absorbing white,
“insect-red” for UV-absorbing vellow, and
"insect-purple” for UV-reflecting yellow.
Photographs of the flowers of Clivia
miniata that visualise UV light, taken by Tan
Coates (Fig 1) show thar the stamens and
style are strongly UV-absorbing, whereas
the perianth is not. Note that the pale central
star in the mouth of the tube does not reflect
UV any differently than the rest of the
perianth, The stamens in Clivia miniata,
although not distinctively coloured 1o us, are
therefore highly visible to insects as “insect-
yellow” This may explain why honeybees
are strongly drawn to the anthers of this
specics, where they collect pollen and may
oceasionally effect pollination, although
the available evidence indicates that Clivia
miniata i actually adapted to pollination by
swallowtail butterflies (Manning, 2005).

Colour vision is widespread in butterflies,
which have a wide visual spectral range, 300-
710 nm, from ultraviolet to red (Silberglied,
1984). Within this range, different species
show distinct  preferences for  certain
colours. Studies on colour discrimination
in swallowtalls (Papifienidae) carried out by
se (1941) have shown that they, like whites
{Pieridae}, have advanced trichromatic
colour vision, enabling them to distinguish
at least 3 groups of colours: red-to-yellow;
green-10-blue green; and blue to-vialet, The
orange and vellow flowers of Clivia nunlata
are thus quite visible to these insects, as well
as the UV reflectance of the stamens and
anthers. The significance of this, however,
is difficult 1 explain since the butterdlics
do not visit the flowers in search of polien.
Possibly the UV reflectance plays a role in
guiding the butterflies towards the source of
nectar at the centre of the flower, analagous
to the role of nectar guides on the petals of
many bee-pollinated flowers,

Different butterfly species vary in ke
way in which they locare food. with some
species guided principally by scent and
others by sight. Whites, which have the same
advanced eyesight as swallowalls, are guided
by sight and evince 2 full teeding response
in the complete absence of scent (1lse, 1928),
Swallowtails are thus also likely to respond
to visual cues, lollowing them to nectar
and responding to them in their feeding
behaviour.

Interestingly, learning can be important in
some butterfly species. Newly hatched adults
of the White Admiral, for Instance, are
directed by scent in their first visits to flowers
but are guided visually in later visits, The
inconsistent presence of scent in the flowers
of Clivia niniata may, therefore, indicate that
it is less important for attracting butterflics
in some populations than in others, Even



colour preferences can change as 4 result of
cxperience. The swallowtail Papilio troius
SHOwWSs 2 s!lnfléj \l‘ul‘l.l?l(‘ull\ ,"rl‘lf rence tor
blue and is only weakly attracted to orange
but after training showed an increased
response to this colour

Finally, studies on the etfects of size and
torm ot lnl.'-l'!'{"i nhk‘(l\ ;.ar:'uc-:‘. out h‘. ”h_‘
(1932) found that larger objects were more
attractive to buttertlies, most particatarly the
extent of the outline of the object as opposed
to the surface area per se. This is an obvious
reason tor the greater size of the flowers of
Clivia nidedata in relation to bird-pollinated
speches, un effect that Is heightened by the
Hlowers

of these into  large
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hotographing Clivia in the Ultraviolet

lan Coates, United Kingdom

An insect with good evesight and a well
marked plant seemed destined to survive.
However, an insect’s vision & strong in
ultraviolet, so successful plants which rely on
such insects for pollination must be attractive
to them in that region of the spectrum as they

Photo: lan Cosles

Clivia mrimiata flower photographed in visible light (left), and with u fiter that blocks visible Light but passes

inconvenience is the fact that ever since the

invention of photography the manufacturers
of equipment and matenals have ull strived
to match their results to those seen by our
eves and have therefore eliminated ultraviolet
sensitiviry

Ls =

-
. -

UV {right], shewing that the anthers, lowver portions of the filansents and style, and the mowth of the perianth

tube abserh UV light,

are competing with all the other flowers in the
arva, For this reason, Clivia put out markers,
rather like runway lights, to make it easy for
their nectar secking pollinators to target them,
Since these markings can only be seen beyond
the violet end of our visible spectrum, we
cannot see them with the naked eye. Of further

Runper-up to
Best o 2003
EF Show
Owmer: Charl
Coctzee

Fhote (el Coctaoe

I hope in CLIVIA 8 to show vou how to
overcome these and the many other associated
problems so that you can photograph your
Clivig in ultraviolet for just a small outlay
Results from a widke range of varieties across
the species, including interspecifics, can only
help our understanding of the genus.
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hy do Clivia Flower when they do?

John van der Linde, South Africa

The quick answer to the question above
i5: Because that is when their pollinators sre
around. But how do the plants know when it is
time 10 et ready and dress up in their very best
flower colours and switch on their ultrayiolet
“come hither™ looks 10 anract the wandering
eves of the pollinstors Miting by?

Clivia lave W cope with the conditions
i which they find themselves « they can’t
change or avosd them, thewr evolutionary
success totally depends on therr ability o get
thear timuing just right. Blossoming, and then
pollination, fertilizanon, and nursing of their
seeds all follow on logically from the timing
of one kev decision: when to fower?

Plants, as well as other organisms, respond
1o temperatuse changs and also to night length
10 control certnn functions, like flowering,
dormancy, general growth, ete. This latter
ability s called photoperiodism, and i1, m
tam, 15 regulated by special proteins called
photorecepiors, molecules that respond 1o
different wave lengths of light. Plants also
have intermal clocks which coatrol  daily
rhythms, They can actually detect that nights
are growing shorter as davs grow longes, and
that suMmer is on ity way.

This day/night thythm occurs in every plant
ancd animal, This is hardly surprising since
life arose under the influence of the canh’s
rotation, which has dictated exposure to solar
and lunar ¢yeles over many millions of years,
One of the more obvious photopenodic
responses of plants is flowering  Many
plants, inchuding C myndata, have evolved a
mechanism to delay flowering until nights
are shorter and days longer and the weather
begins o warm up. The very same climatic
factors operate to cue the pupae of Swallowtail
butterflies 1o hatch, and for the adult bunerfiics

to emerge 1o begin patrolling their habitat,
the outskirts und glades of the relic patches
of Afromontane forests up the eastern parts
of South Afnca, where € mhnfata have
been growing and evolving for thousands
of even millions of years. In summary, the
same circumstances independently affecting
both plant and pollinator ensure the happy
“coincidence” that the Cominicere bloam at the
very time that their chiel pollinating insects
cun be expocted 10 be present.

Clivia adapted 10 growing in the most
heavily shaded parts of the forests are unlikely
to be vised by butterflies, who avoid the very
darkest arcas and prefer w it around where
there is enough hght for them o see. These
plants may muitiply vegetatively without ever
Nowenng, It would be tempting to conclude
that they are suving valuable energy by ot
Nowenng, because they somehow sense that
no pollinatoss witl visit them. It is more hikely
however that the common factor affecting both
plant and polfinator is the Iack of the necessary
daylight to spur them o “do what is necessury
10 do what comes naturally”™

A wild mustard called Arabidopsis thaliana
15 0 lnboratory favounite, often used by
scientists  studying the mner workings of
plants - the plant equivakent of the fruit fly
or the mouse Resenrchers have found that
two of this plant’s genes, mvolved in their
intermal clocks, make receptors for glutanmste,
This s interesting becavse m the human brain
glutamate plays a part in acguiring and storing
memorics: Do plants also “remember”™, and
maybe ¢ven “leam”, as they react to their
external environments?!

it has been known for n long time that
flowering is activated by hight But only in
the last few years have scientists been uble



10 establish how the process works: Through
thewr work with Arabidopyis they have found
that sts intermal ¢lock controls the activity of a
gene called CONSTANS, This gene's protein
s mnfluenced by light, but only starts to be
produced about 12 hours after dawn. [n the Iate
affernoon/evening. one kind of photoreceptors
stabalizes the CONSTANS protein if it senses
blue light, which scatters more than the other
components of sunkight, leaving the dominan
yellow-orange that we see in sunsets. Blue
light has a very shon wave length and is o
good sensor because it s not absorbed by plant
chlorophyll as other types of light are. in the
morming another phitoreceplor starts to break
down any unstabilised protein.

On short days, there is not enough light later
m the day for much scabilization 10 oceur axd
fowenng is delayed. But as spring approaches
and the duys grow longer, with more afiermoon
sun, the balance shifis in favour of a build-up
of protein. When the protein reaches a high
enough fevel, the genes that canse flowering
are switched on,

Because flowening s o vitl w  their
survival, plants apparently also have back up
systems in place. For example, there is also o
gene that suppresses flowering but which s
switched off by cold. This may well explain
why C. miriata needs a cold spell in erly to
middle winter, not for fower initiation per se,
but for the “bodyclock™ genes to then begin
the countdown for bud development and seape
clongation, for when the plants deem it sale
enough 1o bleom in the sprmg, when activated
hy CONSTANS.

Also, esch Cminiata cleverly gets its Rowers
1o bloam sequentially, rather than all a1 once,
1o give the plant the best possible chance of
being visited by pollinstors over on extended
flowering peried There is another good reason
for this timing strategy: upward facing flowers
are alwayvs @1 nsk of pollen getting wet and

28

being rumed by occasional spring rains, so all
the more important to spread Aowering over
a penod.

Even the experts don’t know all the answers
to how plants onzunize themaclves so well.
There seems 10 be a delicate interaction of
pathways to promose and suppress flowenng,
What are the triggers: for . gardenii and
Corobusta, which Aower in late autwmm, instead
of early spring, like the other species? Is the
CONSTANS mechanism somehow reversed,
with fowening being triggered i effect by
the days growing shorter, as has boen shown
to happen with rice? Why do interspecific
bybrids, even those between species like C
mimafa and C. nobilis, which both flower in
speing, ofien flower in carly to mid winter?

115 quite possible that CONSTANS is only
ome way that plams regulate flowering by
day (or might) fength, and tha there are other
factors involved There may be hundreds of
genes working together 1o get the tming of
flowening just right. The pace of scientific
progress is such that we may well know far
more about this subject within the next few
yeurs,

But what I want 10 koow, now rather than
fater, is why some of my best Cominlata plants
don’t obey the rules. Why don’t they flower
when they are supposed to?

1 found most of the information above nhout
CONSTANS by searching the Internet, bat my
mterpeetations of the possible effects on Clivia
are my own. Please read what | bave written
i that lighe,

This single lower view
is of wn Interspecific,
ownmed by Jobn van
der Linde anil bred by
Mick Dower.




dd Umbels

Roger Dixon, South Africa

The normal nflorescence of a Clivia 5 an
umbel, which Is a raceme where the axis is not
clongated, so that the Hower stalks arise at the
same point. The flowers are in a head with the
oldest on the outside

Fairly often, a plant will
Inflorescence which consists of o normal umbel
but with & smaller stalk with o few flowers on
it sticking out of the top. This does not usually
repeat the next season. B may ako produce
several branched stalks such as in C wrirabifis
(Rourke, 2003). In this case, all branched stalks,
or pseade-umbellulae, arise from the samwe poant.

produce  an

Wl 1IN 154

v canlescens

HMowever, In extreme cases, the plant can
revert to an ancestral inflorescence such as the
one illustrated here. This is & C miindata from
near Greytown in KwiZulu-Natal belonging to
Pieter van Rooyen which always fowers in the
sume fashion. Brian Tarr has a C. caulescens
that behaves similarly

These ‘throwbadk” inflorsscences show two
distinet features, which when combined would

™M Picter van Rouyen
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Clivin mimlata with elongated pedicels. Herv the
peduncle Is greatly reduced

probably produce acyme, which {s an inflorescence
inwhich the terminal biad is a flower-bud and other
Dowvers are formed at the ends of kiteral branches
The small tubular red flowers in such an open
inBorescerce would not pressat @ particularly
striking target for pollinators. and 1 suggest that
evolutionary pressures caused the flowers to
become coser spaced, both vertically and laterally,
leading to the umbd that Is typical of Clivia today.

Roucke, [ (003) Secondary pseudio-umbels in Clivia
miirabilis inflorescences, CLIVIA $91.



The Photographic

Wianing C, gpardenii:
Awarded second place — best of four entries.
Caption: Praise and Prayer,

Breeder: De. M. Harkey. Grower: Gordon Praser
Phote: Gordoa Fraser.

Winning Habizat Photo: C. cowlescens

Best of 16 entries. Mhotographed st
Orighstadrivier on the Farm Breytenbachskraal
Photo: El van der Merwe,

L

BEST PHOTO

Winaimg - Sisgle Fower, Hest of 33 entrics,
Captiown: Lemon and Lime.

1See Fromt Cover)

Owner: Fdgar Fevrler, Photo: Gordon Fraser.

Winning Interspecific: C aindate x C. canlescens
Best of 14 enanies.

[See Inside Front Cover)

Owner: Laurens Rijhe. Photoc Heden Marcioet




Competition Winners

Winning €. meindata; Best of 64 entnes, Owner: Lanrens Rijke. Photo: Helen Marrioat.

Winsing C, caslescene: Best of two emtries, Winalng C. sebilis: Best of five entries.
Owoer: Laurens Rijke. Photo: Helen Marviott. (S Frontispiece) Photo: Tony Barnes




hat’s in a Name?
Johan Spies, South Africa

With the pablication of a sixth Clivia species,
C. robusta, some Clivia lovers wanted 1o koow
how many differences are needed to form a
new specles. To answer this question we will
have 1o [ook at the way in which taxanomists
describe new species.

Usually a taxonomist will ook at all
herbarium specimens and decide that a certain
group forms a separate species, This is normally
followed by field investigations in which the
differences between populations, and the
natural range of morphological variation
within each population, are further assessed.
The taxonomist will then describe the variation
within the species in a valid taxonomic way and
use ome specimen as the type specimen for the
species name. According to the International
Code of Botanical Newmemclature, the type
specimen is 2 specimen to which the name of
a species fs permunently attached and need not
necessarily be typical of the species, though
obviously it should fall within the range of
variation accepted for that species. It will be
housed in a separate cover in & special place
in the herbarium. The type specimen will be
available for restricted viewing and s usually
considered as one of the important reference
sources of the herbarlum,

In the time before the 18% cemury no
taxonomists lved in South Africa. Plants were
collected in ahaphazard way, mostly by laymen.
These specimens were traniported to Europe
where they were named without the Tuxury
of field Investigations. The carly taxonomists
often had only one specimen per species and
no variation was sccounted for i the species
description, It may have happened that two
extreme forms of a species were collected
and described as different species, or even as
different genera, ie Imanthophyllum aitoni

i

(=Clivia nobilis) and Villota mindata (=Clivia
ridmiata), At & later stage with more specimens
avaitable a taxonomist might see that the two
taxs should represent one taxon and another
valid publication follows. The oldest name is
usually retained as the correct name for the
taxon and the other names are considered to
be synonyms. This whale process is ruled by
the international code for nomenclatuse.

Species concepts
Another point that may be of Interest to

Clivia lovers isthat there is no consensus on the
definition of a species. Hundreds of definitions
(or species concepts) exist but in this paper we
will cluster them in three different groups, Le.
the classical (or morphological), biological and
evolutionary species concepts,

‘The morphological species concepl stales
that & species consists of a population or
populations that are morphologically similar
but difier from other such populations
in several morphological  characters. If
populations are linked by continuous variation
in their moephological characters then there
it no justification for separating the extreme
forms into different species. The main problem
with this species conceptis that different people
interpret those "allowable” differences between
different populations differently. Taxonomists
are often classified themselves as being cither
“splitters” or "lumpers”. A splitter will wse the
slightest difference between two populations to
describe a new species. If we use this approach
in Clivia we could end up with at least 15-20
species, On the other extreme a Jumper will
describe only two Clivia species, the trumpet
shaped C. mundati and the tubular flowered
C. nobilis. As the oldest described name in the
tubular flowered group, C. nedilis would be the



valid name. Incdluded in the latter species wall
be the subspecies cailescens, gardenii, mirabilis
and nolnits. The lumper will further describe
different varteties or forma (different forms) in
cach subspectes, for example C. nobilis subsp
gardenii £, robusta,

According to the biological species concept
a species is a populstion or populations than
can freely interbreed but are reproductively
isolated from other such populations. This
species concept was developed to get 2 more
objective way to delimit species, Since all
Clivia species can be crossed and produce
fertile offspring, only one species should be
described. However, even this “objective”
species concept proved to be subjective, Should
the reprodoctive isolation exist in nature or in
the laborstory? In the case of Clivia, should
the different flowering times of the different
species and their geographical separation act as
isolation mechanisms 1o justify the description
of the current species?

The evolutionary species concept states
that a new species is a divergence from the
ancestor-offspring  lineage, where no gene
thow exists between the new species and the
original lineage. This specics concept is very
popular umong molecular scientists. A closer
examination of this concept indicates that it
contuins elements of the first two concepts
and adds a new dimension, A deviation from
a linezge implies a mutation (a novel-looking
individual  implying  the  morphological
species concept) that does not exchange genes
(reproductive solation as in the biological
species concept). Unfortunately even this latest
concept can be interpreted in different ways;
how many mutations are necessary for a new
species and under what circumstances should
gene Bow be restricted?

To be “a new species” or not to be “a new
species”, that is the question,

3

The foregaing part indicates that taxonomy
or the classification of plants is not the exact
science we bebieved it to be. However, the
majority of taxonomists will try to achicve the
same goak: a realistic classification of plants,
Will it be realistic to use only one character
to separate species? If we use humans as an
exampie: should blue-eyed people form a
separate species from brown-eyed people?
Everybosty will agree that it would be absurd.
Yet we consicler yellow flowering C, minkite to
be a separate variety (C miniata var. citrina)
to orange flowering ones (var, mimiata), We
should therefore keep in mind that a certain
amount of variation within a species is quite
normal.

If we look at another practical example: |
received a number of C nobilis specimens
from different  Jocalities.  The Nahoon
specimens are much more robust than the Kei
River Mouth specimens, In comparison with
specimens from Grabamstown., both cosstal
strans/cultivars/species appear to be gigantic,
In addition the Grahamstown form has a light
median lne along all leaves. absent from the
coastal forms, These three forms can eastly be
Identified at a glance and they were originally
geographically isolated. Shouid these three
forms be described as different  species,
subspecies, varictics, cultivars, forms, strains
or some other taxonomic unit? They all share &
rough leaf edge, the same leaf texture and biumt
leaf tips. These shared characters indicate to me
that these plants should be grouped together
In & separate group to the other Clivia speches.
So 1 will not describe them as new species, but
consider them as entities at & taxonomic level
below that of species. A splitter will disagree
and describe them as three separate species.
What characters should be used to decide at
what taxonomic leve different collections
should be placed? Is there any sense in using
obscure characters that cannot be seen in a



clasafication? In my opinion anything that
cannot easily be seen should not be used to
classify taxa. These characters may help to study
the evolution of a group or the genetic variation
but are not proper taxonamic characters, If you
need an electron micrscope to see whether a
certain form of gland i present or a certain
structure is present in the cells of an orgasism,
it 8 taxonomically Impractical to use such
characters 1o separate species. In a similar way
if you have to test for the presence of 2 certain
chemical in a plant to decide to which species
a specimen belongs, this impractical character
should not be used 1o separate them. The
same principk applies to DNA sequences und
chromosomal characters.

If we study the DNA sequences available
in Genbank (an inlernational database where
DNA or protein sequences are stared for
all organisms) and the approximately 30
sequences produced in my own laboratory, we
observe differences in the same species. This
can be expected, [f the DNA did not differ, all
specimens would have been exactly the same
with no genetic variation. We all know that
a ot of genetic variation is present in Clivia.
Is a single difference in one gene sufficient to
give the deviating form species’ status? In my
OpInion it £s not,

Very little genetic work has been done in
any plant species when compared to humans,
In humans satellites (a little knob at the end
of a chromosome) may be present on certain
chromosomes, These satellites are inherited
in a Mendellan fashion 1f you study a certain
family you will, for example, observe satellites
on both number 13 chromosomes, In an
unrefated family no satellites mav be present.
Should these two families be considered
as scparate species? This phenomenon has
not been observed in plants. [ think it is just
because of our insufficient knowledge of plant
chromosemes. We are always limited by funds

and so the number of specimens studled per
population and per species is Iimited. With
humans literally millions of specimens are
studied around the world. This overwhelming
number of studies offers  auch
information than the few studies conducted on
a particular plant specles.

Should something ke the “fragle X-
syndrome”  in humans  (with o specilic
statning  procedure  the  X-chromosome
will stain differently) be considered as a
deparate species (this deviation is also Hnked
to a number of morphological and mental
charucters)? Definitely not. Why should a
sinilar phenomencn in g plant be considered
1o indicate & separale species?

In conclusion it i certain that different
people will consider the delimitation of specics
in different ways, As a2 natural lumper my view
will differ from that of o splitter. To remain the

more

practical, useful and warkable tool that it s,
taxanomy should be based on casily observable
charucters. My plea to the Clivia taxonomists:
please do not split more species. The more
species we have the more difficule it becomes
to classify your plants. Ask yoursell whether
the “new species” will really contribute to our
handling of this wanderful genas,

The beauty of 1 single flower,
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Summary

Genome seze was investigated i all six
published species. The species of Clivia have the
same chromosome number (2n = 2x = 22) bat
the nuclear DNA contents ranged from 31.2 to
39.2 picogram. (1 pg is 10 to the minus twelve
gram). C miniagta and C. cadescens have nearly
the same nuclear DNA content and the same is
true for C. gardenii and C. robusta, C. mrirabilfs,
having the Jowest DNA content, could be the
most primitive species. A difference of 8 pg in
nuclear DNA content implics that the largest
genome has chromosomes that are on average
30% larger, Flow cytometry can be used with
non-flowering  plants, and therefore has
applications in conscrvation monitoring and
the deteeminathon of the results of inerspecific
CTOSSES,

Introduction

The gonus Ciivie Lindl. (Amarylitdaceae)
comprises sx described species and occurs
naturally in South Africa and Swaziland,

Clivia npdilts Lindl. was the first to be described
in 1828 The next one, C. miniata (Lindl) Regel
wits described in 1853 differing In its open, not
tubulaz, flowers, It Is the species most often
encountered (n culture, Several cultivars are
described, Including one with yellow Lnstend
of orange-red fowers. In 1856 another species
with twbules flowers, C, gandensi Hook. was
described, followed in 1943 by C csdeseens RA.
Dyer. Ran ef al. (2001) point to o possible fifth
species (colloquiatly known as "Robust gordeniz,
or “Swamp Clivia'} also having tubular fhowers,
but differing e.g. in DNA sequence. It also grows
i wet places contrary 1o the others that grow in
shady, rocky places. It was described as C. roduesta
by Murray ef al. (2004), Great was the surprise
when in 2001 another species was found 800 km

uclear DNA Content in Clivia
Ben Zonneveld, The Netherlands

1o the west. It is not only far removed from the
other species but grows at least part of the day in
full sun (Rourke, 2002).

Clivia are popular plants both for indoors
or outside in the more favourable climsates. All
species are in cultivation, and several cultivars
have been described, mainly of C. mimata, The
tubular flowered taxa that are in culture are often
confused. Al species counted have the same
chromosome number, 2n = 2x =22

By doing DNA analysis Ran et of. (1999,
2001: 2001b) and Conrad & Reeves (2002) have
substantially clardfied systematic relationships
within Clivie. However, € mimabilis was ot
available to Ran ¢ @l and Conrad & Reeves
did not investigate . robusta, To clucidate
the relationships between all Clivia species, 2
character was investigated that was pot used
earlier In the systemuatic study of Civia, Nudear
DNA content was measured in all species by flow
cytometry with propidiam iodide. The classical
taxonomic traits based on morphology and the
avuilable mokcular data are here supplemented
with data on nuclear DNA content.

Nuclear DNA content

Nuclear DNA comtent can conveniently be
measured by flow cytometry using propadiom
iodide, 2 stain for DNA, Specics in & genus can
have the same chromosome numbers, but seill
difler up to 3 times in nuclear DNA coatent.
Genome size has been demonstrated to vary
between taxa with identical  chromosome
numbers  (Zonneveld & van e, 2001;
Zonneveld, 2001 ).

Plant material was obtained from the
collection of K,R.W. Hammett via B.G. Murray
and the recently described C. murabilis Rourke
was obtained from the author of that species,
1P, Rourke, Where possible, we used material



of known wild origin. For theisolation of nucles,
about 0.5 cm” of leaf was chopped fogether with
a piece of Agave americana L, with 15.9 pgasan
internal standard. After adding propidium iodide
solution the suspension with nuclel was Ailtered
and the fuorescence of at least 5000 nuclei was
measured. The more DNA in the nucleus the
higher the fluorescence,

Genome size

All known Clivia specses were investigaled
and If they clearly differ in noclear DNA
amount they are considered 1o be good species,
This does not mean that taxa with identical
DNA amounts, must always be considered
as constituting o single species. The nuclear
DNA amounts should always be evaluated in
combination with morphological/molecular
data, just as any other taxonomic characters.
The species are listesd according 1o a decreasing
nuclear DNA content. The genoae size i Clivila
varies between 31.2 and 39.2 pg (Table 1). The
DNA values are dose suggesting that they are
strongly redated. This s also indicated by the
fact that most species are cross-compatible and
produce fertile progeny (Hammett, 2002), The

30

DNA contents of C. gardenii and €, robusta
with 35.7 and 36.4 pg are neardy Identical. This
suggests that they may be the same species and
that (. rdbestar i at most a variety of C. gerdenit,
However, C cawdescens and . mindara with 387
and 39.2 pg respectively are also nearly identical
in DNA content.

The ditference between the highest and lowest
DNA contents is about B pg or 8 x 10" base pairs,
This should be compared with the change from
orange to a yellow flower colour that could be
duc 10 a single base paiz, something that this
method is not able to detect.

It is shown here that €. mirabiiis has
the lowest DNA content, suggesting that
C. mirabilis can be considered as the most
primitive  specesThe close  reelationship
between C mindata and C. caulescons fits with
the results of Conrad & Reeves (2002) based
on analvsis of chloroplast DNA, but not with
the results based on analysts of nuclear DNA
sequencesof Ran ¢ al. (2001h).

Grime and Mowforth (1982} suggested
that in dry and growth-fimited situations
species adapt over evolutionary times with
an increase in DNA content and a decrease

_in permanently wet situations,
This was confirmed for Hoasta
. (Zonneveld & van Iren, 2001),
but is not found here in Clivia,
- C, mirabilis, growing in the
- most dry conditions, does not
have the highest nuclear DNA
content nor has . robusta the
- lowest DNA content,

:‘ Application

. Flow cptometry is & cheap
| and fast method, up to 25 plants
can easily be done in a day. Now
* the amounts of nuclear DINA
4 drc known the species can be
distinguished up o a degree



This makes It useful as a tool for identifyving
the vulnerabie species €. mrinrbilic. Moreover,
hybrids of crosses between species can be
checked soon after germination, pravided the
parents are different in thelr nuclear DNA
content. The hybrid will be intermediate
between the pareats, So one does not have
to wail until flowering to know if 2 cross was
successful. Alternatively if the values of the
seod parent and the hybeid are known the
nuclear DNA content of the other parent
can be calculated. Even a single seed can be
measured but 10 that case the plant is lost. |
have started now to measure the nuclear DNA
content of the Clivia relative Cryprostephurnus
So if anyone has a single fresh Jeaf available, |
would be most grateful

Table I: Nuclear DNA Content in Clivia

DNA in pg
C. miniata 392
C. caulescens 38.7
C. rolnsta 35,7
. nobilis 34,7
€. mirabilis 312
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n Search of Clivia mirabilis —some
Observations from the Wild

Hein Grebe, South Africa

Some two years ago my work involved
me In a buillding project in Clanwilliam,
some 185 km due north of Cape Town, This
project gave me the opportunity to visit the
southern part of Namagqualand, and to do so
at least once a month, The country around
Clanwilliam s known for its indigenous
Roovibos (Aspalathus lneards), The farmers
deep in the hills barvest the bushes for their
leaves, which are dried and used to make a
herbal tea which is now sold all over the
world. Several hours north of the town, and
accessible only by four-wheel drive vehicles,
is a mountainous area in which I hoped one
might be able 1o find C. mirabilis.

Whenever [ was able to get away from my
business commitments [ ook the ditticult
drive Into the mountains to look for suitable
mirabilis habitat. I soon realised that it would
not be easy to trace mirahilis on my own, It
toak hours to cdimb & meuntain and even
longer to look for the plants, and my time on
each trip was very limited.

One day while lunching with Peter, a
friend and colleague also involved in the
building project, I told him about the plant
and how important and rare It was. His
involvement in the expansion of the Rooibos
tea factory in Clanwilliam had brought him
into contact with several local business
people and farmers. He promised to contact
same farmers from the outlying areas if |
gave him photos and a description of the
plant.

Manths later, I received the exciting news
that Pieter, through a contact, johan, who
was a farmer as well as an engineer like
us, had found people who had recognised

the photos and descriptions; yes, they had
meiralnlis on their farms

I visited Jolsan one weekend in September
2004 | feft Cape Town at 0500 in the morning
to arrive early. He had told me that it gets
extremely bot where the plants grow. After
speeding like & madman to Clanwilliam 1 still
could not make it to his farm in less than 4
hours. There we met up with his friend Mias,
who way to guide us to a farm where mirabilis
grew. We travelled in o convoy of three four-
wheel drive vehicles over some really difficult
“off-the-map” dirt roads,

When we finally arrived, the farmer,
Tzak, was in a hurey o get moving as the
temperature was rising steadily to an almost
unbearable heat. We worked our way up a hill
almost the size of Lions Head, but steeper, 1o
get 10 the plants. When we got % of the way
to the top he led us sideways and then told
us to look down through the tangle of bushes
Even at a distance | immediately recognised
the mirabilis. Upwards through the trees and
bushes we saw more plants. We suddenly
scemed 1o be surrounded by nurabilis.

N

. mwirabifis in flower, red / onnge form,

1%t Hom Grebe



Qorlogskloof C. miradils habitat.

My heart jumped with joy. After almost two
years' search 1 had found what T was looking
for. And do you know what? This was the very
first time that | had seen Clivia of amy kind in
their natural habitat!

We looked for more plants between the rocks
and thick bushes, [ found soone that were coming
into flower. From my experience with other Clivia,
i judged that the flowers would open in one or
two' weeks time, Tzak w0ld me that be also knew
of other populations. Well, I thought, eventually |
had met the right person! [ had wanted to spend
more time with the plants and take photes but we
had to leave to escape the heat and prepare for a
braaiviels {barbeque) that had been arrnged.

Back at the farmhonse T asked [2ak as many
questions as T could without imtating him. He
had discovered the plants way back in 1961, the
wear T was born. He had removed some plants
years ago and planted them at his beach house but
they had all died. Does this mean mirabilis does
not toderate sea alr, or was the soll type not right?

While helping him with the fire he casnally
mentioned that he had smirabilis here at his
home as well. When he showed me the plants
I realised that T had walked right past them
without noticing! One had been planted in a
pot more than 15 years ago and another one
was planted In the ground approximately 10
years ago. | did not notice at the time that both
were single plants, without suckers,

Hein Grebe with 2 Sfleem year ol plant.

I told trak more abowt Clivia in general,
showed him phaotos in the Clivia Yearbooks,
and gave him a copy of the article in Clivia 4 by
John Rourke about the then newly discovered
C. mirabilis populations in the Qorlogsklonf
Nature Reserve, to the north of where we were
I told him that, in my view, there was a huge
interest in mirabilis, and that I would like to
sedl his seeds and pollen if possible, 1 offered
1o show him how to pollinate the flowers so
that more seed would be formed, He showed
interest and promused to let me know when the
flowers opened,

On my next visit [ was able to spend more
time with the plamts, some of which were in
flower. 1 had expected to come across thinnish
red pendulous flowers, simifar to the pictures |
had seen of the Oorogskloof populations, But,
in fact, § got the surprise of my life. There was
so much diversity in flower colour and shape as
well as in beaf size. The flowers came i exciting
nean-like colours. With the help of my Clivia
Colour Chart 1 identified the darker colours as
dark red, red, arange red and watermelon, and
the inside as peach, Then there were lighter
colours like arange, papaya, salmon and

Phone: Hein Grebe
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apricot with peach inside and with green tips, |
looked for a yellow, but without luck, However,
with this wide colour range T think it is not
impossible to find a yellow,

I noticed that they sélf-pollinate very easily.
Numerous small insects were crawhing up and
down the flowers. | found very few flowers
which had not already been pollinated

Because of the tangled bush it was difficult 1o get
clase to the plants. In the process I tore my clothes
while trying 10 protect my camera und other
beloagings. T carefully pollinated several plants
with polien 1 had brought with me: variegated
yellow, Starlight Light of Budha and polien from
oy own and other people’s show plants,

Stakes lylvg in the sun on the rodks were
abwavs on my mind, and there were many hiding
places for them between the rocks, What makes
it mare dangeroas s that one has to jump from
rock 1o rock to get to the plants. Sometimes the
rocks give way under you and then you have
to grab the nearest tree while in the same time
protecting your camera and other valuables trom
damage. Away from the rocks it must already
have been at lenst 35°C in the shade, but it seemed
cool deep insde the cracks where the miraisilis
grew | noticed that they shared the same space
with arum lilies (the common calla, Zantedeschia
arthiopioa), which means there must be safficient
maisture there for their needs.

I"hetex Hein Grebe

C. mivabilis, with a dacker Hower farm

[ could
help  thinking
that an arum
was not a good
companion
plant as it s
the

porcupines

mx

one  of

favourites,
and
plenty of those
spiny creatures in this part of the world. The
mirabilis could be disturbed in the process of
i porcuping looking for an arum lily dish, but
I condd not find any lying around upcooted,
Maybe the porcupines also respected these very
special plants!

We examined the plants closely, counted and
measured the flowers, leaves, ele. Scapes bore
between 38 and 54 fowers. The flower length
varied, some were longer than acbills, most were

Phetsr 1ein Gevhe

there are

An unogened miralélis,

the same length as my gaedend, and some were
longer. Some plants had short leaves, others had
Jong leaves and it looked as though only 60% or
30 hadl the median white stripe in the centre. But
whit strick me the most was that | could not
find & single plant that had made an offshost

I remembered that the plants st the
farmhouse had not suckered, though they were
10 and 15 vears odd. Does this mean piidilis



has only one life? At Jeast | knew they could
survive longer than 15 years as the plant in the
pot looked very healthy indeed

Here, out in the mountains, there were
single plants 1o be found, but most plants were
growing close together, almost in clumps. The
next thing that struck me was that 1 could
not find any flowering plants that had akso
flowered the previous year It was very easy to
see which plants had previously flowered as
the old scape was sull greenish and intact. In
fact, the majority of plants dsd not even have
o current flower scape, Yet, Lk told me that
he mide 4 trip into the mountain to sec the
flowers every year, and that he had not seen so
many in flower as this year.

This suggested to me that mirabitis is a poos
fowerer. | reckon that, at best, it Howers only
every third year in the wild, Tf it Howers, on
average, only every 3% year say, then that means
it can flower only 2 o 3 times in 15 years. Can
this be the resson why it is on the verge of
extinction? Its reproduction rate seems to be
inferior to that of other Clivia,

Nevertheless, all the plants looked very
healthy. T could not find any plant with o sign
of @ funggd disease or of any insect attacks, But
the plants were diearly in danger from fire since
there seemed to be so much dead dry wood next
to them and inside the crevices where they hide,
A fire could destroy everything - that's for sure.,
Another feature that struck me was that T was
in a pristine wilderness area, [ had not seen
@ single plant that | recognised s an alien
species. Not many farmers in South Africa can
say that their farms are afien free,

While we were looking for mare plants
m Hower, 1 asked Izak and his wile to keep
their eyes open for any plants that looked a
litthe different. [ think it was the farmers’ wife
who made the discovery. She called me to
look at some lovely flowers but then 1 noticed
something different about the plants foliage

Yes, it was a mirabilis in flower, but the leaves
looked like those of a nolrlis with its typically
indented tips. | undenstand that in some Clivia
growing areas in the wild overapping takes
phace. Nobills and misdata, mimdati and gardeni,
miriafe and caulescers, and, 1 believe, mintata
and robuesta, But where were the other nobilis
plants? [ booked again 10 make quite sure | was
right. Yes, the flower definitely looked like that
of a mirakilis, but the leaves were like those of
a noduizs. We searched tor similar plants, but in
vain, Only that one could be found,

That afternoon | was taken to other
populations. At one place [ saw the most
beautiful mirabilis - a superior form with
large, big tubular flowers that looks like the
C. robusta "Maxima' It was much bigger than
the average msirghilis and was very vigorous,
with leaves 7cm wide, 1 spent some time
pollinating the fowers and then removed as
much pollen as | could from this plant

Whikeon the issue of pollen, T was disappointed
time and time again, No matter how early | got
up in the mormings to get o the plants, mest of

Asuper plant form, ‘

the pollen bags were dry and it was extremely
difficuit to harvest any pollen. One day | started
climbing a hill with a flowering population
carly in the morming, an hour before sunnse,
just to find, yet again, most of the pollen dried
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out. | found usable policn on only a tew plants,
placed it immediately in a special cooler bag
with plastic ice blocks in lr, which [ then kept
cold untll 1| reached home | am holding
thumbs that this pollen will be viable when |
come 1o use [t on some of my best plants when
they flower this September,

1 left the merabilis populations & happy man,
all the time thinking of the mirabilis that Jooked
like a nobilis, and of the superior "Maxima'™- like
plant with the semi-broad leaves

What [ also kearned from my visits was that
mirubilis grows only in seected cool spots va
certaun sides of & mountain or hill, at ground
HOM-1050 m above sca level. One thing that
[ picked up was the growth of moss on the
rocks and trees, as well a5 arum lilies sharing
the same growing spots. This 10 me was an
indication that at Jeast at certain tmes of the
vear there was plenty of water available,

My plan was to re-visit the plants around
the end of November/beginning December to
see and photograph the development of the
berries. However, on short notice [ had to go
to Cuba on business, and when 1 returned
home on 24" December the holiday season
and other obligations made it impossible
tor me ta visit the plants. In March 1 made
appointments with the farmers as [ thought
that the seed might be ready 10 be harvested,
using the information in Clivia 4 as a
guideline. However, my visit took place only
on 9 April 2005.

As | drove, T had the vision of full heads
of fruit in my mind, and thought abowut
harvesting at least | 000 seeds. On the other
Band, T had read that berries drop from the
pedicels as early ay mid March. | was indeed
glad that | had obtained a permit to sell the
seeds | intended collecting

Photee Hea Grebe
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When we arrived at the farmbouse we
wasted no time and, with lzak, headed straight
for the first murabilis population. | looked
for my special “nobilis-like® mirabilis, 1 was
disappointed when | saw the plant - only
two berries with one seed each. One was o
greenish colour, and the other watermelon red.
I noticed that the seed heads changed colour
from green 1o vellow, then to yellow with red
spots and finally to red. The second discavery
I made was that | had pollinated this plant with
a Broadleaf Daruma., 1 should have selfed it 1
removed the seed heads and we then decided
ta split up and callect seeds on our own. Tt was
a perfect autumn day, around 25°C,

It did not take us long to reakise that we had
arrived too late. Either the heavy rains had
washed the berries away, or mice and rats had
carnied them away after cating the fleshy parts,
The berries that we found between the rocks
und leaves were fresh and undamaged. Here and
there we found a berry still on 3 flower stalk,
The berries looked similar to those of mintata or
especially gardendi. We found only & maximum
of 3 seeds per berry, with most fruidt containing
only one seed. The seed distribution was good
with some seeds at least T metres away from
the nearest mother plant. Other seeds could
be found within 60 cam from the adult plant,
but the majority of the seeds had dissppeared.
According to the Tzak there were lots of berries
on the scapes only two weeks ago. [ could have
kicked mysdf far not baving come eardier.

While the seed search was on, 1 discovered
plants 1 had not seen previousdy, plants with a
wide white median stripe of at least dmm in the
centre of the leaves, with two thinner white lines
on both sides of the centre white Bne.  After
looking aroand | found a few more. | noticed
the difference in leaf length, with some plants
with Jeaves as shart 24 25 cm and others as long
as 60 con. The width ofthe Jeaves varied between
2 cm and 7 cn

After two hoursofseanching forseed we decided
to visit another population, hoping to have better
luck. There we experienced the same problem,
we had again arrived too kste. We collected seeds
for another hour or so while inspecting the plants
for divessity, and then called it & day ae the sun
was almost setting, In all, we collected fewer than
100 seeds, T tokd them it would not be worthwhile
10 sl o few seeds and advised them to rather
plant the seeds themselves.

| Jeft the mirabills populstions with mixed
fedings - and with the two seeds of the special
“robilis® purabitis,. Maybe | should have kefi
them there oat on the mountainside as it looked
as though the survival rate of small seedlings
there must be close to 100%. On the other hand,
| hope my Clivie-growing skills will pull them
through and that they will become big plants
one day, like tseir special mother parent.

Note:

Aliases have been wsed 1o protect the sdentity of the
farmeers, and bence the maubilic populations. The
plants may well be in danger of extinction, bt eves su
1t would be wwise (o remove them frum the bablea ay
they are in good coadition. Strics measures will have to
be pat in place W protect the C. adrabdls in the Western
Cape. This b not & siesple process ansd coly thme will 1ell
whethey mbrabnlls will contimue ty swovive o6 e own In

Its sataral habita,

»

A distimet single whate stripe showing on thas leal.

Phons Clande Felvent
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livia nobilis —Cinderella of the Clivia

World

Charl Malan, South Africa

The distribution and ecology of Clivia nodilis
is well documented and a number of articles on
the subject have appeared in previous Society
publications. | am going to look at this species,
which | regard as the Cinderella of the genus,
from a diflerent perspective,

C. nobilis is normally poorly represented at
Clivia Shows as well as in the collections of
Society members. The reasons for this may be
ascribed to the following factors-

« As it grows very slowly from seed, most
collectors probably do not have the patience
or time to see throogh & propagation
pﬂmmmmc.
o €. nobilis is not a particularly attractive
plant from a horticultural perspective. Plants
remaved from the natural habitat have the
tendency to die back and may take vears to
recover, particularky if injured in the process
of remaval.

« €, nobilis is not readily available in the

market, even in the Eastern Cape, where it

originates

Photor Couresy Mike Chemtie

A rod foem of C. madilis

How then do we solve the dilemma of
popularising this Cinderella of the Clivig
world. There may be several ways, one of
which is to involve C wobulls in hybridisation
programmes. C. nobills has unique features
which makes it an ideal candidate for such
progranmmes, particularly with C meiniata as a
participant, These features are:

« The number of flowers in the inflorescence,

T have recorded 51 flowers in a specimen from

« population at Riet River near Port Alfred!

o The leaf structure - A tough, rigid and

leathery leaf which is well adapted 1o variable

climates.

o A range of flower colours ~ from dark red

to very hight pastel

From my own expersence, crossug C. nobilis
(pod parent) with C. mimiata (pollen parent)
produces the typical Clivie cyrtanthiflors
hybrids which most knowledgeshle members
can recognize at a glance. See Photos 53 and
54 in CLIVIA 2. Conversely, however, hybrids
comprising C. mimata (pod parent) and C
nobllls {pollen parent) result in much more
varied forms, colours and shapes.

Although my own breeding programme is
in its infancy and is awaiting Howering of an
F, generation, | have no doubt that there are
exciting times ahead and the advantages to be
derived will be mony. These include:

« Flowering outside the normal spring season

which could open up a wotally new flowering

window.

« A wonderful colour range.

« Large inflorescences with many Howers of

all shapes and sizes,

o Attractive variegated leaves with a differem



form to the usual € miniate and Daruma
Iypes.

« Hybrid vigour which is often the result of
interpecific hybridisation

The first two characteristics mentioned
above were first observed by Miss Gladys
Blackbeard during her early hybeidisation

Maotos Charl Malan

€. mimkata "Vico Yellow" x C nobilis

attempts at Scott’s Farm in Grahamstown {see
CLIVIA 2:42)

While the purists amaongst us may not like all
this talk about hvbridisation, such work opeas
up new horizons, and i in the process it cn
turn o Cinderella into a pretty and desirable
Princess, let us enjoy it
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Fo G mimdara & € mobilis crons. Breeder; im Holaes; Owoer; John van der Limde.
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he Clivia at Mbashe

Allan Tait, South Africa

From my earliest days, South Africas Bora has
interested me. | started my horticultural career
in the Eastern Cape where | met the botanical
artist Auriol Batten, who fostered my interest i
exploring the indigenous flora of this region,

After leaving this brautiful part of the world
I went back to Pretoria and in 1996 | was
awarded the Kirstenbosch scholarship. Here |
wils infroduced 1o the finer details of botany, as
opposed to horticulture, by Ernst van Jaarsveld
and John Wintwer, John, the then curator,
aroused miy interest i the genus Clivia,

It became my mission to visi as many field
becalities of CThda as possible and it was on one
of these expeditions 1o the Transkei! Border
reglon that | came across the interesting plants
at Mbashe. The Mbashe river feeds into the sea
at The Haven on the Wild Coast, about half-
way between Poct St Jolins in the north and
Fast London in the south. | staved across the
river, in a traditional rondavel with minimum
lusurtes. This emtailed carting drinking water
from a couple of kilometres away!

On my fisst day in the forest. | approached
from the river side and immediately realized
what a spectacudar place it was, with thebeautiful
forest farm of Stangeria erfopus abounding and

it was not Jong before [ found the first stands of
Clivia occurring in great profusion. The plants,
however, did not Jook like the usual plants that
I have encountered In similar areas along the
Wild Coast, mcluding the Kei River.

A broad leafed Clivia fram the same popalation as
the narrow-fealed Clivig below,

I started investigating and the difference
soon became apparent. The foliage of the
plants in general was far more robust, Some
specimens bad long, narrow leaves, in sharp
contrast other plants, where the leaves were
also long but broad, The margins of the leaves
were also variable and some were sharply

serrated and the apices were often emarginate.
I many, there was a small acute apex within
the dent of an emarginated apex, Flower

Photo: Allan Tan

Pooto: Allan Tt



Photo: Allasn Tait

colour was very varlable, unlike the very
uniform colour of the plants in the stands thai
I encountered on the Kel. However the most
profound differences were to be found in the
fruit, The berres displayed a wide variety of
colour, from yellowish orange 10 deep crimson
red Even more remarkable was the fact that
despite their size they each contained anly one,
to a maximum of three, very large seeds!

A natural hybrid?

The picture at once became clear to
me. Natural hybridization has taken place
between € miniata and C. nobilis. To prove
this, [ had to find €. nolrilis. [ climbed higher
and the vegetation changed, with the forest
becoming less dense and drier, C. miniata
were still to be found but in smaller numbers.
Suddenly | found the first € nobills plants
of a declining population growing amongst
C. miniata. This was a great find because,
although the flowering times of the species
overlap, they are rarely found growing
together like this

The mystery now deepened and 1 decided
10 revisit the site in June / July tosee if | could
find any natural F_hybrids {Cyrtanthifiora-
type) in bloom. | returned in June but to my
great disappointment, there were none.

1 now had to rethink whether these were
indeed hybrids or nol. With no visible
evidence of hybrids present | re-formulated my
theory. After finding the first C. nobidis plant, 1
discovered that it was part of a population that
was declining due to excessive collection of
material for traditional berbal medicine “muti”
After the initial F1 cross, could not hybridizing
i1 many successive generations have produced
plants with flowess that resemble C. miwiata,
with great variation of colour in the same stand,
and also with distinctive foliage and fruit?

Further ressarch in this population could
well lead to the finding of F_hybrids, Material
of these plants was forwarded to Kirstenbosch,
where with advanced genetic technodogy the
true state of affairs might well be revealed,

1 would like to thank Dr. Auriol Batien and
Dianne Batten for reviewing my fext.

Interspecific bybeids often Sower i winer, so 4 yetum
visit 30 Mbashe in June to Jook foe ¥, hylbrids showing
vigess of Bowering makes good sere. Jodan Rowske found
outural hybrids between € nrisiate and O caulescms
L flower o has muid-wanter visit w the Bearded Man
mouncains, a5 he desonbed in his artcke e CLIVIA
3. The collectors may well Javw taken sy pendulous
fhneering plants as C. nobyils 3 prefered to (. medalan
e mobily Is percenved o be the “moee powverful metl”

Eids

Apple Blossom compley, fiest time flowering from
seed. Owner: Tan Brown



Clivia miniata ‘Bella Donna Oprah’

A rose by any ather name smiells
A sweet, but nothing can be
sweeter than when an unusually
beautiful, rmre flower is named
after you, Onesuch flower, a Clivia
miniata, was recently named after
Oprah Winfrey, to commemorate
her 50" birthday, The name given
to a special cultivar of this species,
endemic to South Africa and
Swaziland, i ‘Bella Donna Oprah

Bred by Bertie Guillaume from
Makhado (previously known as
Louis Trichardt) in the Limpopo

Province, the plant was chosen  Ciivia mimiata “Bella Doona Oprak,

by o panel of Judges consisting of

the editor of the Oprah magazine,

South African edition, and repeesentatives of
the Clivia Society.

Although several hreathtaking entries were
received, the judges were upanimous that
Bella Donna, which means “beautiful fady” in
Italian, was the winning plant,

“In fact, when we chose this specific clivia,
we did not know that Mr,Guillaume’s unofficial
name for his plant was Bells Donna,  Adding
Oprahs name to Bella Donna made perfect
sense for this stunning flower.” sasd O Magazine
SA editor Kgomotso Matsunyane.

“It would have been inappropriate 1o name
u clivia after Oprah without being able to
present her with a specimen of the winning
entry,” said Chns Viok, chairperson of the
Clivia Society

It was therefore a requirement of the
competition that all entries have an offshoot
that could be presented o Oprah. Another
rule was that the owner of the winning entry
should start a breeding pregramme to develop
4 "Bella Donna Oprah™ Clivia strain,

During a recent vist to a taping of the
Oprah Winfrey Show in Chicago, Matsunyane
presented Winfrey with a photo of the Clivia
Miniata named for her. An offshoot bas been
sent to her home in California, as a birthday
wift from O Magazine SA.

“The meeting with Oprah meant a kol to me
because it was my Bt opportunity 10 meet
Oprah in person. I got the opportunity o tap mto
her energetic spirit and share ideas on how to
enhance Oin South Africa, We also announced to
Oprah the naming of @ Clivia, endemic to Scuth

Africa and Swaziland, after her in celebration of

her S0™ birthday.” said Matsunyane.

“We had an absolutely amazing time at the
show und were completely blown away in true
Oprah style. Watching the taping of the show
was definitely the highlight, and we were all
very surprised when Oprabh welcomed and
introduced our South Afncan delegation to
the studio andience - a4 memorable moment
indeed.” Matsunyane said

Adapted from am artacle "Flower foe ¢ beawritul lady”

by Kashiefa Ajam in the Johannesherg “Star”, Saturday
6 November 2004

Photo: Comtesy Beatse Guillmme



Best on Show, Narthesn Clivia Club, Owner: Norman Weitx,

Rumner-up, Norther Clivia Club, "Pat's Peach, Owner: Pal Goee

2004 Show

Phota: Petor Lambert

Pever Lambwent

Phecto



est on Show, KwaZuly-Natal Chivie Club, Owners: Edsel & Brenda Nass

Runner up, Northern KwaZulu-Natal Clivia Show. Owners: Clive & Ebb Graham

Pha



Fliotie Clive Grabams
Pheoo: Clasle Pelbert

Renner-ap, KwaZulu-Natal Show, Runner-up, CCC
Owner: Conred Vermaak.

Hemner-ap, [CC Show. Owner: Chiris Viljoen Runner-up, ECOC Show. Owner: L. De Beer

Photo: Kevim Mansbelid
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Best on Show, MwvaZula-Natal Garden Show, Owner

Phussec Courtesy N20L

Frans the New Zeaslamd Show, 3 varie gated Daruma
(hvener: Kelth Hamaett,

Mot Comresy NZ2C K

From the NZCC Show an ¥, Hybrid.
Owoer: Terry Hatch Owner: Tony Barnes.

Sean Chabb,

o Clive Girgl

"k

Pt Cosrtony N2CK



Runner-up, Garden Route Clivia Clob Show, ‘Charls Green. Owner: Charl Coetere.

54

Photo: Kevio Manaiold

Pt Conrtesy GROC



Best on Show, Cape Clivia Club. Owner: Coen & Disé Calitz

Best an Show, Garden Reate Clivia Club, Owaer: Gerrit van Coppenbagen,

PMhoto: Comrtesy GROX



livia robusta — the “Swamp Clivia”
Keith Hammett, New Zealand

Every person on earth has an individual view
or paradigm of the world Such paradigms
are influenced by the culture in which we
are raised, our education and by individual
experiences as we pass through life, Problems
often arise when discussing a topic if we do not
check out the other person’s understanding, or
we do not clearly explain our own

It is ¢lear to me that there are several quite
different concepts of what constitutes a species.
This was brought home to me when [ posed
the question “what is & species” to a meeting
of & Rhodadendron Society, The consensus
answer was " weedy version of the nice
hybrids we grow”.

As a botanist | plant breeder, this was an
eyc-opener for me as | realised that had |
not asked the question 1 would have talked
right past my audience. Similarly, If we are to
discuss Clivia species, we must first establish
some common ground.

Clivia is a small genus confined to Southern
Africa. 1 feel that there is sufficient evidence
1o believe that the species that constitute the
genus have evolved over time from ancestral
types. rather than having been crested at a
single point in time by a supernatural force.

This distinction is critically important. 1f
someone happens to bebieve in Creation, It
is likely that they will see species as entities
waiting around for us to discover and 10 give
them a name. This is rather like a sculptor who
sees hiis role as liberating a form that already
exists within a block of stone or wood. Such a
view is essentially static and species are likely
0 be seen as being well defined and capable
of being fited Into neat pigeonholes, In
contrast, the evolutionary view & fluid and in

consequence defining the limits of a species Is
seen to be more & matter of opinion based on
an accumuiated body of information.

If we take Clivia miniatiz as an example, the
work of John Winter and others, wha have
spent much time looking at populations in the
wild, has shown us that there isa lot of naturally
occurring variation within this species. | chose
C. mintata deliberately because, as it has the
single truit of having upright flowers, there i
seldom much dispute about its identity, despite
exhibiting considerable variability in floral and
leaf characteristics.

Variability is extremely important as it
encompasses many  physiological taits in
addition 10 morphological and pigment
variation,  Without  adequate  inherent
variation, plants and animals are unable 10
survive and adapt as the climate changes. This
same varsability is equally important to the
plant breeder.

Often the term gene pool' is used to describe
the range of vartability that we have gathered
together in our collections, In using this term
it will be seen that these has been a shift in focus
from whole plants to the genes or chemical
entities that coxde for the characters we see, A
breeder’s gene pool & akin to a painter’s box
of paints.

An extension of this train of thought is the
paradigm encapsulated by the term germ
plasm. Here the genetic materlal is seen as a
river flowing through time and all the plants
and animals that exist at any point in time
are simply manifestations of this. The idea
was first put forward by the German, August
Weismann, towards the end of the Nineteenth
Century.

|1 note # tendency In commercal circles for people o ralk ahout a beeeder's genetics ruthwr than gene pool. This isa

misuse of the ferns

M



Conceptually this idea is very helpful to
plant breeders and evolutionary botanists
alike. | like to think of 4 genus as & bank of
cumulos clouds moving across the sky. The
act of a clond breaking into two separate
clouds Is analogous to speciation in nature.
Similarly, when clonds aggregate together
this is analogous to species being crossed in
caltivation to form hybrids. With this model,
you will realise that the clouds making up the
genus have many characters in common, and
whetlier clouds are seen 1o stll be connected
or are separate will depend 1o s large extent on
viewpinL,

Hopefully having established some common
ground, it is now appropriate o discuss the
recent establishment of the taxon Clivia
robusta (Murray of al, 2004). Most of the
background to this was discussed in CLIVIA 3.
Little has changed since that time except that a
few addittonal accessions have been positively
identified as being C. robuesta, while South
African botanists Truser and Swanevelder have
added to our understanding of the natural
distribation of this taxon.

Over fime different pieces of information
in addition to plant shape have been taken
into consideration when delineating a specics,
For instance, chromosome numbers and
biochemical data have been wsed for variows
genera, Increasingly DNA data are being used.

Between 1996 and 2000 Dr Yidong Ran
completed a cytogenetic analysis of the genus
Clivia as @ PhD study here in Auvckland
jointly supervised by Professor Brian Murray
and myself. This was made possible as 1 had
brought together an extensive collection of both
Clivia species and hybrids from around the world,

In this collection were some plants originally
given to me as seed by Graham Duncan at
Kirstenbosch following the inaugural Clivia
Conference held in 1994, These plants were
referred to as a robust form of C gardensi,

Initially the seedlings lovked pretty much like
those af any other Clivia except O nobilis,
but s they became older the plants stood out
from anything else. They were very vigorous
and with o tall suiff habit and rounded leaf tips
quite distinet from the very pointed lax Jeaves
of C. gardenss, although they did have the pale
green almost white lower leaf surface that one
associates with C. gardenii,

As shown in our scientific paper which was
reprinted in CLIVIA 2,itis possible to sdentify
the different named species of Clivia on the
basis of banding patterns that develop when
the chromosomes are stained in various ways.

When Yidong looked at the chromosames of
the "Robust gardenii”™ be found that while the
banding pattern was closer to C. miniata and
C. gardenii than to C, nobilis or C. caulescens, it
was distinguishable from bath,

We hear much about DNA analyses and
fingerprinting in connection with forensic
work and criminal traals. Similar technigues
are available to plant scientists and Yidong
used two distinet methods, random amplified
polymorphic DNA analysis (RAPD} and DNA
sequencing. Two regions were sequenced,
the internal transcribed spacers (ITS] &
ITS2) of nuclear ribosomal 455 DNA and
the non-transcribed spacers between the
55 RNA genes. When these methods are
combined with appropriate statistical models
it is possible to estimate bow closely related
different species and varieties may be. Our
DNA analyses showed that “Robust gandeni”
was distinet from the four species already
named but was most closely related to C
gandenii and C. miniats,

Correspondence  with  John Winter at
Kirstenbosch established that the original
accession of “Robust gardenii” had been
callected by Kobus Eloff from the Wild Coast.
Dr John Rourke of the Compton FHerbarium at
Kirstenbosch, in a ketter dated 13 March 2000,



"hoto: Cemtriesy Scan Chubd

€. robusia
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Single flower of . rodwsta (cemtse) with lowers
froen four different accessions of C. gunifemis, 1wo
on cach side, showing the dear difference n stamen
exsertion hetween the two species

indicated that be had recognised it as a distinct
entity based both on its morphology and habitat
and referred to it as the "Swamp Forest Clivia”,
He provided details of herbarium specimens
held at the National Herbarium in Pretoria
and at Kirstenbosch and he indicated that
geographically its distribution fitted in between
C. pobilis from the southern Kwazulu-Natal
and the Fastern Cape and C. gardenif in Natal,
FHe went on to say, “Mast of the populations |
am aware of are situated between Port St Johns
and Umtamvana at Port Edward. Ecologically
it is very distinct and Is mainly found in swamp
forest - those patches of Syzigium forest, like
islands in the grassland which are situated in
depressions and fill with water during summer,

Thus the Swamp Forest Clivia Is semi-agquatic

Plaze 2054 from Flowering Plants of Afnca, 53
1199%4) incorrectly identified as Clivda nobilis. Artist
Chasre Smith

standing in 69 inches of water for several
months. It also occurs along river banks in
the area. Flowering takes place in June and
July. This is the same species we coliected at
Mkambati in a swamp focest west of the Mtenty
River (my no. 2145),

The beaves tend to be pale green, rather fleshy
and flaccid and the Bowers tubular orange-red.
There are notes on the National Herbarium
specimens written by Prof. Olive Hilliard
Indicating that It does not At the nobilis or
Gardenii concepts, but she abandoned the
problem at that point, Unfortunately, It was
illustrated in colour in Flowering Plants of
Africa plate 2094 in 1994 under the incorrect
nimne Clivie nobalis. ‘The plate is a very poor
one confusing the matter even moce”.

Courtess SANBI coflection



This communication from John Rourke was
especially valuable as it confirmed that a plant
that Yidong had been able to identify at the
genomic level bad been recognised as being
distinet in the field, &t also explained why the
description of C. mobilis published in 1694
differed so markedly from what most of us in
the Clivia Society understund 1o be C. nobilis,

A coincikdence with regard to the receipt
of John's letter was that one of the herbarium
specimens of the “Swamp Clhvia® to which
fohn referred was collected by Fanie Venter
In 1976, Fanie now bves in New Zealand and
liappened 1o visit me on the very day that |
received distinct material of a caulescent form
of C, gardenit from South Africa and Fanie was
able to examine It and discuss his knowledge of
the “Swamp Clivia"

John Rourke pointed out that while he feli sure
the plant was a distinet taxon, before formally
maming it more needed to be known abaout its
distribation and ecology. | was fortunate in June
2000 to be able to travel with John Rourke, John
Winter and Brian Tarr to Jook at the “Swamp
Clivia™ in habitat and to collect seed from
separate populations in KwaZulu-Natal,

After returning to New Zealand | was able to
raise seedling populations of these coliections
and Yadong was able to confirm that three of
them have the same chromosome staining
pattern as the original Eloff “Robust gardeni™

Possibly the first record of the plant was
that made by WL, Chiazzarl in 1943 who
made notes on o plant which could not be
fitted into one of the named species of Clivia.
While visiting South Afnica for the Second
International Clivia Conference In 1998 Nick
Primich showed me a plant owned by Pat
Gore, This was a very large plant which could
not be assigned to any of the then recognised
species, but was Informally being called "robust
nobilis”, After sterling efforts by James Abel
and many subsequent triaks and tribalations, |

>

was able to get an offset of Pat's plant as far as
quarantine confinement here in New Zealand.
Yidong was able to determine the chromosome
staining pattern of the plant which enabled us
to identify it as what we now call C. rabusta,

It has been demonstrated that all the pamed
species except C, mirabilis (because that was
not available to us) can be recognized both by
gross morphology of the whole plant and by
chromosome and DNA characters. [n the case
of € robusta, the most obvious feature is the
sheer size of the mature plants and their ability
to grow in both running and stagnant water
as well as in better-drained situations. When
grown in damp conditions prominent prop
or stilt roots are developed. Leaves are broad
with rounded tigs und contrast markedly with
the narrow tapering beaves of C. gurdenii. Like
the other pendulons species except C. gardenis
the stigma and stamens are essentially retained
within the tlower tube. Accessions of . gardenti
ure notable for the protrusion of these organs.

The distribution of C, robsta has been shawn
to be endemic to Pondoland and to be separate
from that of C. gardendi, which is recorded only
fram the Durban area northwards.

| have been asked why we did not try to
locate the type herbarium specimen of (&
gardenit as described by Hooker in 1856 and
compare the DNA of this with Hving muaterial
of C. robusta. All our work was done with
living plants. An adequate number of distinct
living accessions lor each species was used and
these were identifiable both by concurrence
with accepted morphological descriptions for
each species and their karyotypes.

In the course of the work, the “Swarnp Clivia®
was seen 1o be distingt, both morphologically
and by karyotype from the other taxa. | went to
considerable personal expense 10 ensure that
an adequate number of different accessions
was obtained and tested. Four different DNA/
phylogenetic tests confirmed that the “Swamp



Clivia” was distinct from the then known
species. C. mirabidis, which was described
subsequently, is based only on moephological
and geographic criteria.

C. gardenii was described 149 years ago,
Presumably 2 herbarium  specimen  was
prepared somewhat earlier than this. As the
plant was first grown at Kew, this presumably
would be the place to look. Whether it would
be possible to get permission to borrow and to
make DNA samples from a type specimen s
a moot point, It is also a moot point whether
after 150 years the DNA had degraded or ot
and whether a comparison between fresh and
Jong dried material would be valid.

Hooker'soriginal description and illustration
closely match the accessions that we have
determined to be C. gerdewii and are quite
distinct from €. robusta.
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Table 1. Summary of the key differences between Clivia gardenii and C. robusta
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Notes on the sketch of €, rolrusta by
W.L. Chiazzari ,

We are indebted to Mr W, 1 Chiazzari for
permimion to reproduce his  sketch, shown
here. An extract from a letter that he wrute from
Pietermaritzbarg on 14 July 1965 1o the Natsonal
Herhatium, Preloria, i set oot below:

"The Clivia wus taken fram a small patch of
islated swamp forest growing in demse musses
bencath the trees, | Girst Jocated this same group of
Clivia bs 1943 whiea 1 was serving with the S A AL
during the last war and had been sent with Ne
29 Squadron o o landiag strip named Lombazi
approximately | mde ram this patch of forest. A
coloared skefch way prepared from a flowering
bead at the thme, and & still in my possession
However about foer years ago, | agaln visited the
areas and broaght back a number of plants, one of
which | took to the Herbarivm, Botanic Gardens,
Durban, from where It was consigaed 1o your
Departsent in Pretoria lor identification by a Miss
fohnson, To this date | have not beand s 10 the
identity of this species

The main characteristic ol this species s the
procumbent or semi-procumbent stem more than
157 long and with leaves strap shaped, forming a
plant on an average of well grown plants 49" - 57"
height. The heads contained between 22-35 flowers
each. From avadlable literuture, # does not appear to
be C. gacdendl which has from 1014 flowers in an
umbel nor is procumbent, as Gar as 1 am aware. This
also applies to C. nobilia whick is aba diminutive
by comparison, The description of C. caulescens
nearest moeets the desceiptinn except for iy locality
and fewer Howers

1 have successdully yrown and Bowered plants n
my plant houses at Richmond. | sbould be pleased
te larward another plant to your Department
should the ariginal be mislaid or the species be of
inderestt” Fals.

:
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livia robusta ‘Maxima’

Roger Dixon, South Africa

A plant which catches the eye is Fred van
Nickerks ‘Maxima
mothers garden from the early 1930%, he
collected this form of €. robusta from the
Umitentu River Valley, near the sea, in the Bizana
District of Pondaland in the Eastern Cape
Province in 1989, This stunning geographical

Known to him from his

varant has up to 49 flowers per umbel which
can be up to 20 cm across, and appears to be at
the one end of the € robusta spectrum,

Ihe southernmost populations of C. robusta
accur In the Lusikisiki, Magstaf and Bizana
arexs and are differentiated from the plants
to the north near Port Edward by having
many short broad flowets, a light stope
down the middle of the leaf and 2 slightly
verrated leaf edge. Those from Port Edward
northwards look more like €. gardenit with
fewer, long narrow flowers, It appears thal
although they are genetically distinct from
C. gardendi and C. nobilis, whese they grow
closer to C. gardenii, they tend to Jook more
like them and similasly at the southern end of
thear distribution they are more like C. nobilis
C. robusta generally are bigger plants with
higher Hower counts, broader, longer and
lighter green leaves than €, garderdi, with leaf
tips which are move rounded and in the south
sometimes notched as in C nobilis

One of Fred van Nickerks "Maxima planis

An unusual feature of Fred’s "Maxima' plams
is that when selfed ther produce up 0 10%
albino progeny, and none of the parent plants
are varlegated, A possible reason for this is that
many populations of Clivia in the Pondoland
area are fragmented and isolated into parrow
gorges, and this geographic constraint might
act as a barrier to cross-pollination with
other populations, cveptually leading to a
preponderance of recessive genes, such as
albinism. One of Freds plants puts forth a
split peduncle each vear with two umbels; one

bedow the other

This “Maxima' plast prodoces split pedundes eadd

year. Each peduncle prodnces two umbels, oue below
the other.

Phatos Roger Thon



livia gardenii - Autumn’s Delight

Brian Tarr, South Africa

History

Clrvia gardenit was discovered and collected by
Majar Robert |, Garden of the 45 Regiment. He
collected specimens while stationed in the Colony
of Natal andd sent them to the Royal Botunic
Gardens at Kew, It was here that Sir W Hooker
mamed the new species Clivia gardenii when it
flowered In 1856, in hoaour of the collector,

Distribution

Clevig gardenit occurs in the forests and forest
patches of Pondoland and KwaZulu-Natal
from near the coast to an altitude of 1200 m
on south- and southeast-facing slopes in shale
or sandstone-derived soils, From personal
observation, it is possible to identify four main
areas where C. gardenii occurs:

* Durban / Psetermaritzburg / Stanger

»  Southern KwaZulu-Natal and Northern

Pendoland
« Eshowe
o Vevhead/ Lowwsherg

C. gardemi s one of six specles of Clivia
found in South Africa, the others being: C.
miniata, C. wobrills, C. caulescens, C. mirabills
and the most recently described € rodusta,
previously known as the ‘Swamp gardenis’

C. gordendi is concurrent with C mindata
In all regions. It is often confused with (and
sometimes sold as) its more southern sister,
€. nobilis, the main differences belng In the
arching, soft, pointed Jeaves in . gardenii as
opposed to semi-erect leathery, notched leaves
in C. nobilis.

Flowertng time for €. gardenii is from early to
mid winter when heads of 10-25 pendulous or
semi pendulous green- or, infrequently, yellow
tipped fiowers appear. The overall colour is
virlable, ranging from pale yellow to deep red.

Cliwiie gardesii from Ngome Forest by Cythna Letty
from Howerfag Plauts of Africa 42, (1972)
Durban/Pictermaritzbarg/Stanger

This region comprises Stanger, Hillcrest,
Pletermaritzburg, Karklood, Greytown and
and i3 generally referred to as the ‘Midlands:
The plants here are $0mm - 1200mm tall with
tax, deep-green pointed leaves lovsely clasping

‘Green hogy” from KZN Midlands.

Cometen SANK collaction

1heotos Brtues Tarr
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the base, They seddom develop significant,
taller, sterns and can occur in large colonies in
moist as well as dry hahitats. Flower colour is
variable in this region from red with green tips
in the Greytown arca, blush yellow and green
around Harburg and pale red and green in the
Hillcrest area. The flowers are held semi-erect
on the umbel and are well spaced with between
15-25 per head,

"Green Blust' from Ngome Foress, Nerthern KZN,
Southern KwaZulo-Natal and Northern
Pondoland

Two pendulous forms are found in this arca,
both flowering in early to mid-winter. Both
were previously regarded as being forms ol
C. gardenii. Their habitats are quite different,

One form, known for many years us the
‘Swamp gardenis, i significantly the larger and
has recently been named €. robusta, the sixth
Clivia species. Tt is always found inor near swamgp
forests, certainly not for from water, 15 fowers
come in a range of colours from cream to red

The other foem is smaller, and Is found in dries
arvas, usually amongst rocks. Undike C. robusta,
with its range of colours, the flowers of these

Pink form (rom Southern KZN.

plants are generally omly a brick red with green
Lips. No other colour foens have been found.
‘They also differ in several respects from the
geographically dosest C. gandenii form, the
‘Midlands' form. The leaves have a rounded
tip as opposed to the acutddy pointed tip of
the ‘Midlands plants. A plant collected in the
Port St Johns aren has leaf tips with u distinct
indentation, similar to those of C. nobilis, The
leaf colour tends towards a grey green to light
green and tightly clasps the stem, Also, the
flowets do not have the flared tepal tips found
in the Midlands torm, nor do they have 1the

range of colours

‘Bougie from Southern KZN,

On the face of it, these planis seem to me miee
like a form of C. gardenii than 4 form of € rolnada,
theugh Hammett ef al state that C gardenii ocour
only to the north of the Ducban area, and that

Phatec Brian Ty

Photi: Beian Tary
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Leaf tigs from Sauthern RZN.

the plants in southern KwaZulo-Natal and N.

hotos Brian Ture

Pondoland are all C. rebuesta. In my view, more

fickd woek in this area could prove rewarding ‘Harburg Blush’ froe KZN Midtands

plant develops a stem stmular to O, caldescens
The leaves are 700mm-900mm long, with o
pointed tip, Jess acute than the 'Midlands' form.
Flower colowr is predominantly a yellow/rose
pink wih green tps although green tipped

arr

Proto: fran

A\ good colour forms froen KZN Midlamds.

Eshowe

Plants from this region tend to be somewhat
smiller than the "Midlands™ form, ranging in
size trom 300mm-500m and averaging 10
5 flowers per umbel. The flowers are held
sub-erect und are brick red with flared green
tipe. With further exploration of the region it is
likely that populations of €. gardenii could be
tound in the Lebombo Mountains

PRartor: Bevan Taer

Vryheid | Lonwsberg

Plants from this region are distinct in that "¢, gwwdeni var. citring
they have a growth form which differs from the

norm in that & well defined 'stem’ is formed by plak/red Aowered plants have been found, The
the leafbases tightly clasping the rhizome, giving  plant bears large umbels of between 20-35 sub
the young plant an “ontan-like” appearance. The  erect flowers. The umbel is held well above the



Photo: Brisn Yars

“Jode Ivory' Trom KN Midlands

Jeaves. Yellow-flowered plants from this region
have recently been described and published as

Clivia garderdi var. citrina

Conclusion

C. gardenit, rather hike C. nobills, 1s viewed as
very much the poor refation behind its more
flamboyant sister C. miniata. Undoubtedly there
are poar forems of C, garderdi but nevertheless it
has much to offer both the enthusiast and the
gardener in that it flowers at & time when colour
in the garden and shade house is i short supply,
there are a number of colours and forms to add
variety, and it is not as susceptible to lilyborer

‘Greeney - frons Ngome Forest

Red form from Ngome Foeest,

attacks, It isa plant that deserves a place or two
in every collection und garden and we look
forward to a time when C. gardenii shows are
held throeghout Svuth Africa
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’?‘ellow Clivia miniata from the Habitat
Fred van Niekerk, South Africa

There has been much confusion over the last
century or more as to the status of the yellow-
flowering C. minfata, The first record of a
yellow €. miniata was In a note in a German
gardening journal in 1888, reporting a novel
yellow form displayed at a show, The first
recorded example from habitat was discovered

that same year Subsequently, a number of

vellow-flowering wild plants have been found
and more have artsen In cultivation. Many
of these clones have been passed along from
one person to another, and along the way
have scquired different names, which has
given rise to much confusion, especially when
directed breeding usng these vellow plants
has been attempred. ‘The existence of different
mutations, each resulting in yellow flowers,
has been Identified (e.g. Group 1 and Group 2.
although there are more}, and therefore when
breeding Is attempted, it is important to be able
to identify similar plants.

[ have personally visited many of the
people and locations from where the various
habitat yellows have been found in an
attempt to unravel the name confusion, and
to ascertain which plants were in fact from
habitat and which have arisen in cultivation.
Where this has not been possible | have
consulted with 2 number of knowledgeable
Citvia enthusiasts and the result of this
investigation is presented below. I have not
included all the details, but have provided a
briel summary describing where each plant
originated from, who found it and when it
was collected, together, where possible, with
a photograph. All the intormation, to my
knowledge, Is accurate ~ many stories were
found to be either confused or inconsistent
and where such information was not able 1o
be confirmed, it was not used.

Saanders (Bayer, 1979),

Clivia mumiata was already well-known in
cultivation in England, Belgium and elsewhere
in Europe, having been discovered in the early
1850's, The first yellow came to light in Eshowe,
KwaZulu-Natal, around | 888, It was foand by a
Zubu cook of Sir Melmoth Osborne (the Resident
Commissioner at Eshowe) while collecting
firewood in the Hlinza Forest, Eshowe. Plants
were given to Sir Charles Saunders, who in turn
sent a plant and an inflorescence to his mother,
Katharine Saunders. She made a watercolour
painting of the intlorescence, which in turn was
sent, together with a plant, to Kew Gardens.

An extract from the book “Flower Paintings
of Katharine Saunders” readss “Yellow
Imartopyllum from Eshowe, flower withering
after being two days in post bag Most lovely,



delicate, peculiar shade of yellow, not orange,
but ke straw-colour mixed with pink, quite
inimitable by me. October 8%, | 893, This drawing
has been sent 1o Kew with the bulb by Maud”
(Katharines daughier), brartopfollum was an
carlier name for Chvia. Clivie miniat 35 one of
the most striking and best known of all Natal
flowering phants, occurring & all foeests from
Port St. fohns to Zululand and from the coast
10 the Midlands, The flower colour vares from
cream through various shades of yellow and red
1o dark red. Same of the yellow flowering heads
are truly magnificent. It bs Hithe wondes, therefore,
that Katharine Saunders was delighted with what
was apparently her fisst view of these flowers
Ihe plant sent 1o Kew by Maud Saunders was
successfully established and flowered under glass
in ane of the greenhouses (Hayer, 1979). The plant
was later described and published as €. mbmata
Regel var, citrma W. Watson 1899,

Mrs M.M.R. Robinson, the daughter of Sir
Charles Saunders, inherited his plants and
continued growing them in Pietermaritzburg
until the mid 1960 s, Sie Melmoth Osborne's
plant was grown by Mrs. Esse Osborne, whose
husband was a nephew of Sir Melmoth. One of
these plants was given to Mss. Joyce de Vilbiers
of Manderston eutside Pletermaritzburg by
Ier father Mr William E. Marrlott, curator of
the Pletermaritzburg Botanical Gardens from
1906 tol 210

‘Mare's Yellow'

This well documented yellow clone was
grown and sold by Miss Grace Mare from her
home, “Silver Oak”, Mare Street, Howick. The
original plant was collected from the foot of
the Howick Falls in 1891, When Miss Mare
left Howick, she gave her plants to Mrs. A,
L. Tanner who grew them ot her home in
Blackridge, Pietermaritzburg. She described
these plants as having dark preen narrow
leaves and the flowess a clear, decp, butter

‘Mare’s Yollow'

yellow with no trace of vrange (or green). She
tried self-pollinating them but the resulting
plants were all orange with more yellow In
the throat than her other plants. Clones of
this plant can be found in many gardens In
Howick and Karkloof

‘Dwesa Yellow'

This plant was collected from the Mbashe
River mouth prior to 1939 by the Wood
family who owned a trading post in the
Transkei (Eastern Province). The plant has
been in the family
for some seventy
These
details were given
to Dr Bing Wiese
of Pretoria some
fifteen years ago
when he obtained
a piece of the plamt
Wood
Robert
(son-in-law
of the late
Dodd of Pioneer
Nursery, East London,} states that a piece
of this clone was given 1o Eric by a trader’s
wife |In the carly 1980 and is still being
grown at the Pioneer Nursery. The plant
has an extremely beautiful, small light

yoears

from  the
family
Moss

Eric 'Dwesa Yellow'

Phicter Seant & Tern Chubh

i
.
3
:




Photee Seun & Terr| Chubb

cream tull bloom, Upon self-pollination the
plant produces berries cach with a single
large seed. Despite their large size the seeds
germinate poorly, grow very slowly and only
ovange-flowering plants are produced.

'King Hamelin Yellow'

This ¢clane was collected by Mr. King
Hamelin on his farm in the Darnell area of
KwaZulu-Natal approximately thirty vears
ago. King Hamefin was a conservationist and
arranged walking tours through the natural
bush occurring on his farm. The highlight of
these tours was 10 view the clump of yellow
Clivia growing in the bush, This Clivia cdone
has been distributed to a fair number of people
but is still luthe-known. The plant offsets fairly
well, has medium to broad leaves that are pale
green and s fairly susceptible to stem rot. The
good flower with overdapping petals has an
attractive deep yellow colour.

‘Byrne Valley Yellow”

“Byrmw Valley Yellow®

Mrs. Mary Hosking collected this plant in
the Biymne Volley between 1925 and 1935, and
planted itin her garden at Etterby. After herdeath
the plant was moved to the garden of Mrs. Pam
Pottow, her daughter. The plant is consédered a
family beirloom and is thus undistributed. It has
an attractive brght, stac-shaped vellow tower.

Natal Yellow®

‘Natal Yellow'

The late Cynthia Giddy collected this
plant on a farm in the Bainesfield area near
Richmond, In KwaZulu-Natal, This plant,
which is the true ‘Natal Yedlow’ as named by
her, was not the plant described and recorded
by Kirstenbosch as 'Natal Yellow' - that was
Cynthia's Best) described below. The spread
of the "Natal Yellow' throughout South Africa
was partly doe to a friend of Cynthia's, Anna
Hall, who bought a plant from her at the
end of September 1978, and grew it in her
garden in Swellendam to where she and ber
husband had retired. It suckered profusely
{n characteristic of the clone) and she gave
away or sold many of these offsets which can
be found in collections around the country
under a number of different names. It is very
casily distinguished from other yellows due
to the tips of the vlder leaves that are indined
to die back. From correspondence between
Cynthin and the late Prof. Christo Pienaar it is
apparent that Yoshikazu Nakarmura bought all
the yellow plants that she could produce, ‘Natal
Yellow” is a woaderful hortscubtural subject
- it is a robust plant that suckers well and has
very attractive butter-yellow Bowers on well-
presented umsbels.

[See Shigetaka Sasakd's article for insight 1o the value
ol this cdone in 2 breeding programnse,) Eds.

Fhots Prood van Neberh




‘Blinkwater Yellow’

Dr. Bing Wicse of Pretoria obtained
a clone of this vellow Clivia from a Mr
Koch of Wartburg, KwaZulu-Natal, The
plant had been collected during the 1960°s
from the Blinkwater stream that flows into
the Sterkrivier that in turn flows into the
Umgeni River below the Albert Falls Dam
in KwaZulu-Natal, The 'Blinkwater Yellow'
is light creamy yellow in colour with an
average sized open trumpet flower. Its most
distinctive feature is the semi-pendulous
The plant s
receptive to its own pollen and produces 100%

disposition of the flowers

yellow progeny. This is the reason why Dr
Wiese included this clone in the gene pool of
his vellow miniata breeding program. After
six generations of line breeding the progeny
of this program still segregate within a wide
range as far as shape and size of the flowers

is concerned.

‘Crookes Yellow’

A Titthe-known plant collected by Mr. Vernon
Crookes on the farm Mgai of Mrs. Molly
Reynolds in the Umzinto district of KwaZualu
Natal in the carly sixties. He grew the plant in
the Orchid House at Selbourne Estate. This
plant has not been distributed at all.

Phlastey Sean & Feret Chubd

‘Mpamuko Yellow®

‘Mpumulo Yellow'

[he plant was collected by Darrel and
Martion Bignoux at Mpumule in KwaZulu-
Natal during the late fifties. A new road was
being built in the area destroying many Clivia
populations: Darrell and Marrion were on a
motorcycle trip and collected the yellow plant
as well as seed, The plants in habitat are said
1o be growing in clumps on top of a cliff above
a waterfall, where at one stage 20 to 30 plants
were seen flowering around late December or
early January. The medium yellow Bower is
star-shaped and offsets fairly well 1t & at this

stage undistributed.

Whyte Yellow'

‘Whyte Yellow'

This plant was found about 20 years ago on
a farm i the Upper Tongaat area of KwaZulu-
Natal, along the Umhlali River. When self
pollinated it produces green base scedlings. The
berries ripen yellow and the plant produces 12
to 14 flowers that hang in a very open pendulous
umbel at the end of long pedicles

‘Myuma Yellow’

This plant was collected by lan and Colleen
Goble oa their farm Myuma, upper Tongaat,
KwaZulu-Natal, doring Seplember 1978, Ihe
flower opens with & green tinge and changes to
2 beautiful yellow that fades 1o a creamy yellow

Phaotr Sean & Teen (hubb
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"Myuma Yellow
with age. This robust, upright plao has (ol
tlowers with rather broad petals. It i not a true
breeding yvellow, It has not been distributed

‘Oribi Yellow'

Mrs Nilssen was a Primary School tescher
on the KwaZulu-Natal South Coast and she
owned the tarm Gibraltar in the Oribi Gorge
where wild Clivig wrew. She informed Mick
Dower that this plant had come up amongst
orange plants that she had grown from seed

collected from the habitat. It has leaves

approximatety 6 cm wide. [t has no green
colouring in the flower but as it ages these very
cautifully shaped flowers take on a distinct
pink blush, Mrs. Nilssen died a couple of vears
ago andd Mick mentions that the mother plant
has not been traced and nobody else has o

peece of this clone except him.

Orihi Yellow

Ndwedwe Alphs Thurston'

Ndwodwe Beta Thurston (see overleal)

‘Ndwedwe Alpha Thurston '
This plant was found in August 1985 in the

Upper Tongsat area of Indwedwe growing high
up on the rock face abave the Mona River. A
robust plant, it has rich cream coloured flowers
which are closely bunched together giving the
umbel a good shape, There are up to 29 flowers
in an umbel and they have a faint scent. When
Sean Chubb crossed this plant with a range
of yellows from other groups the stems of
the resulting seedlings were all pigmented.
However, seedlings with 'Hl\lsvm'lllu! stems
were produced when it was self-pallinated.
[hey Howered yellow, as do the seedlings that
are produced when the Fis are sibling-crossed
or back-crossed to the mother plant. Sean
has defined this group of yellows as "Alpha
Group”, because of their distinctive breeding

belaviouwr

Pt Soum & Toret Chubd
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‘Ndwedwe Beta Thurston’

This yellow was found September
1986 in the same wrea as the ‘Ndwedwe
AlphaThurston’ Jower down on the same
krantz, Again there were no suckers and no
fruit from a previous fowering. The plant is
not as robust as ‘Alpha’ and has only produced
one sucker since discovery. It produces up to
15 fiowers per umbel The flowers are not as
closely bunched as ‘Alphas When selfed or
crassed with Group 1 or Group 2 it produces
pigmented seedlings.

‘Port St Johns Yellow’

The ariginal "Port St Johns Yellow” plant
was collected in the mountains near the
Umzimyvubu Kiver mouth at Port §t Johns by
Mz, Bill Strachan of Umtata in the Eastern
Cape. In 1964 Neville Wylie obtained an
offset of the plant from Mrs, Mona Heard
of the farm Hluleka, near Port St Johns,
who had recesved a plant from Bill Strachan
some time previously. Mrs, Heard's plant
consisted of about a dozen mature growthy
in a large clump. The plant has narrow Jeaves
and produces offsets regularly. About seven
flowers are borne in each umbel, and the
individual Mowers have narrow petals with
no gap between petals and sepals. Old or
rain-damaged  blooms show small orange
spots, The seed is large with one to three
seeds per berryand mostly up to three berries
per umbel. The flowers are self-fertile and
produce about 50% yellow offspring. When
crossed with other Group 2 vellows nearfy
100% vellows result.

‘Centani Yellow'

This plant was found by Rodney Ellis of East
London in about 1985 in a typlcally small forest
approximately 5 km east of Centani village
in the Eastern Cape. The plant s of medium
size, offsets freely and needs 10 be repotted

every 3 10 4 years. The forest where the plant
was found no longer exists. It was apparently
razed by the local populace and has reverted to
grassland. This clone is fertile but the progeny
are orange.

'‘Qora Yellow'

This plant was also found by Rodaey Ellis
during September 2003 in & forest in the Qora
River valley chose to the coust. Other plants ln
the area were predominantly orange although
there were also pastels. The plant is sterile but
very linde else Is known about it and it bas as
vet not been distributed.

1 have been unable to prove that "Noyee’s
Yellow' (the so-called 2* Fshowe Yellow'),
“Watkins Yellow” and ‘Cynthias Best' are out of
habitat. However, because there is confusion
concerning the origin of these strains | felt it
fitting to treat them as well.

‘Noyce's Yellow® Strain

This plant was first grown by an Eshowe
doctor (name unknown) who had received it
from a grateful patient. It was also grown at the
Fshowe Hotel over the period 1920 /1925 by &
Mrs. Russell, Mrs Russell gave o plant to Mrs.
Gladice Munroe and her son John Munroe.
This plant was passed down to all the Munroe
family members. It is from this source that
Sean Chubb acquired his clone,

During April 1955 Mr. and Mrs. Faircliffe
of Hilton, KwaZulu-Natal, bought a clump of
Clivia grown in a half drum from the retired
widow of an Eshowe doctor then living in
Pietermaritzburg. The plants were advertised
in the Farmer’s Weekly as "Rare plants for Sale’
In turn, Michael Noyce purchased the clone
from the Faircliffes. This magnificent robust
plant with well-proportioned flowers vn a tight
umbel has the added characteristic of breeding
true vellows when selfed



Table 1: Yellow clones and their synonyms

Clones Group Synonyms

Lshowe Yellow ] Saunders Yellow

More's Yelon 1 Howiek Yollow

Draoss Yellow 2 Bashes Yellow, Teunskes Yellow, Smuh's Yellow,
Trodo Yellow, Floradale Yellow

King Homelin Yellow 1

Hyese Valky Yeihow Unknown

Nacal Yellow 2 Gy Yollow, Fred Gibello Yellow, Jonluse Yelkiw,
Swellendam Yetlow, Hd Yeilow, Seefia Parish Yelknw

Blinkwuter Yellow ] Kuehlool yellow

Crookes Yellow Unknown

Mpumule Yetlow |

Whyte Yellow Unknown

Myvass Yelkow Unknown

Oribi Yetlon Unknown

Ndwedwe Alpha Thurssan “Alpha™

Ndwedwe feta Thundon Unknown

Port S2 Joling Yebhom Very semilur wo Drwesa Yellow

Comtani Yellow Very shenilar o Nutal Yelkm

Qura Yelow Unknown

‘Watkin's Yellow' Strain

Hal Watkins of Hilton had baoth Mare’s Yellow
and Nayees Yellow and from these two clones
bred Watlins Yellow. This is a robust, free
flowering plant, which has a compact umbel
al well-formed flowers carried well above
the leaves. When selfed, the Watkins Yellow
produces yellow-flowering plants. Therefore
"Watkins Yellow, which is an F2 plant, is a Group
I clone. In view of the fact that both these dones
bsave been available for more than a century, this
cross must have been made in the past in South
Alrica as well a5 in other countries,

“‘Cynthia’s Best' Strain
Anather Giddy vellow that deserves mention
s 'Cynthias Best, which she bred and named,

‘Cynthia’s Best’

and s still to be found in her collection,
maintained by her daughter Caitlin Leach at
Bathuarst in the Eastern Cape. A plant of this ¥2

Fhwto: Sean & Teret by



Strain was bought from Cynthia by Norman
Weitz on 14" April 1984, Wessel Lotter noticed
that this plant was a Groap 2 as it had a red
streak on one of its tepals and the berries
were yellow and pink. Cross-pollination with
‘Natal Yellow” proved that this was & second
clone of the "Natal Yellow' genotype, which Is
a Group 2, All seedlings were unpigmented
and when some flowered during 2002 they
were indeed yellow. This strain of yellow with
its exceptionally pretty floswer has been named
‘Cynthias Dream’

A Light Orange ! Apoicot where the Howers get palor as they age. Note the distinct difference between the colour
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of the two inflorescenses, fohn Winter has bred this F| from a lim Holnses Yellow crossed with a Kirstenbosch
Geanden Plant which has & compact crown and shoet bonves, The F, generation will flower in 2005,



livia miniata — Colour Mutations and

their Breeding

Sean Chubb, South Africa

I don't profess to be a geneticist or o know
very much about the way in which colour
is inherited in Clivia, but by taking the very
simple approach of line breeding and o Jot of
trial and error over many years I have managed
10 produce true-breeding lines of Clivia, | have
decided to share what 1 have learnt with others,
in the best inferests of Clivia, | trust that
breeders wishing to perpetuate & particular
colour mutation will find it of value.

It is my opinion that, for a particular
colour mutation to be inhersted by sexual
reproduction a pathway has to occur - fe.
the genes or other factors Influencing the
calour have to line up. A simple way in which
to view the chromosomes, and the locl on
which these chromosomes have mutated, is
by taking two rulers and placing them side
by side, each representing different plants
with similar colour mutations. Only if both
plants have mutated on the same point of
the chromosomes, that is they line up at the
same place on the rulers, would the mutation
be transferred to the offspring by sexual
reproduction.

Some plants are relatively asy to line-
breed / inbreed because of the fact that they
can be self pollinated. Unfortunately with
others, mechanisms seem to be in place that
inhibit selt-pollination. More effort is required
1o perpetuate these coloar mutations,

‘Ihe best-known colour mutation in Clivia
is the yellow mutation occurring in Clivia
minfata. Even bere just because two plants
are vellow doessit necessarily mean they have
mutated at the same locus on the chromuosome.
If they haven't, they will not produce vellow-
tlowering offspring if bred together.

Bill Moreris classified the two best known
yellow mutations as Group | and Group 2
yellows, These groups produce homorygous
yellow flowering offspring if bred within their
group but revert to orange when bred across
the gronps - | e. where the groups have mutated
at different pointsfocl on the chromosomes,
Phenotypically (extermally) these vellows are
very similar but genotypically (in their genes)
they are very different. Any yellow flowering
Clivia  miniata  mutation should not  be
presamed to belong to one group or another,
since many groups exist. These yellows
should be tested by controlled breeding with
plants from known groups before they can be
classified Into a group, Probably 99%+ of all
yellow mibniata available worldwide would be
Group 1, the remaining 1% made up of 0.9%
Group 2 yellow, with the remaining 0.1%
falling into numerous other groups

Examples of these other groups are:

« A group which T call Group 3: The plants
display yellow flowers but develop red berries
and show maroon stem pigmentation In
both seedlings and adult plants, Work is still
in progress to dassify which and how many
climes belong to this group.

« A further group is named in my breeding
programme as “Alpha group” This group
consists of plants which have mutated on
the same point as Ndwedwe Alpha, a wild
collected clone, All known plants in “Alpha
group” thus far are direct descendants of
‘Ndwedwe Alphal When bred together
these plants give rise to unpigmented
seedlings and resulting yellow flowering
plants.



Even yallow plants wikd collected in the same
ared do pot necessarily belong to the same group,
Exarnples of this feature are: ‘Ndwedwe Alpha'
belongs to “Alpha group™ but "Ndwedwe Betd
and ‘Ndwedwe Eche, both wild ordginated fruom
the same area don't belong to the same groups.

‘There are other wild collected yellow clones
which do not seem to be part of any of the
known groups and will have to be trial-bred
with other yellows to be classified into groups,
Perhaps many of them will be a group on their
own, but time and carefully controlled trial
breeding will prove this.

My approach to a yellow-flowering plant
with unknown genealogy is toself-pollinate the
plant, and 10 use its pollen on known groups
of plants, for example Group 1 and Group 2
{the two most commaon groups of yellows),
The results of these crosses will then guide the
breeding programme in the direction which
would best perpetuate the colour mutation,
Self-scedlings flowering the same coloar as
the parent should be selected and the breeding
programme continved, Even Iif the offspring
don't flower the same as the parent, the best
seedlings should be selected and line bred back
to the mother plant. This would give more
desirable results, Remember, not all yellow-
flowering groups produce  unpigmented
seedlings. A clue 10 this would be berry colour
on the Bowering plant. Red berrses on yellow
flowering plants can give rise to pigmented
seedlings, which eventually flower vellow: 1f
pigmented seedlings are produced when the
unknown vellow is crossed with both Group |
and Group 2 yellows, it can safely be assumed
that the plant bedongs to another yellow
pigmentation group.

Not all naturally occurring clones of whatever
group are worth perpetuating in any numbers,
since they may be inferior to the existing
yellow clones and hybrids already available.
‘Ndwedwe Alpha' is spectacular and is a first

chass plant; thus the "Alpla group” line breeding
15 being continued in an attempt W perperusse
the excellent qualities in “Ndwedwe Alphal

Colour mutations  occur  naturally  in
Clivie miniats populations, although very
rarely. Mutations have been fouand in wild
populations as well as in “chance” seedlings in
commercially grown Clivia populatsons. These
mutations include a large variety of colours
including Peach, Pink and Apricot, a5 well
us colour-related features such as Bicolour,
Picotees, and many more.

The approach T take with plants with these
coloar mutations is to self-pollinate them
und also 10 cross them with as many similarly
colonred plants as possible, in the hope that
some may have mutatesd on the same Jocus an
the chromosome and will thus resultin seedlings
with a similar colour to the original parents.

“Lommiv Wittiyg Pink

What follows is an example of successful
line breeding, Over the past nine years 1 have
had the pleasure of being able 1o work with the
plant ‘Emmie Wittsg Pink! Described by Harold
Koopowitz in his book Chvia as "the clearest and
truest pink  have ever seert’, this plant has delicate
pink flowers, maroon berrics and w's oftspring
seemn to revert to orange. 1 first acquired a plant in
1996 from Mrs Emmie Wittig, My plant was self-
pollinated and also crossed with other known
wroups of vellow mutation Clivie miriats.

[



All resulting offspring were pigmented as

produced | ul'.-'l';l"\_'

seedlings  and anr

plamts [cross-pollmation and selfiing may have
occurred ax the pollin
controlled). ‘The

s not completedy

best of the o ',Lu“lll','_\

were sclected and "Emmiae Wittig Pink' was used

as a pallen parent onto these pls Ihe resultis

J interesting  fram  the sart,

INng  werc

produdng % unpegmented. ¥ lightly pigmented

These

and Y heavily pigmented seediings

were grown o maturily, with al unp mentied

seedlings  producing  pink-flowering  plants

Samme are similar 1o the onginal "Emmie Wittig
Pinkl some are better, andd a good percentage

poorer. The pgmented seedlings, dark and

light, produced normal orange Howering plants
1he Pk < '?'-"-{:.‘l:.: were then crossed f-..’- 1o

their mother, and also to siblings. Resulting

seedlings are all unpesgmented and it can be said

that they will tlower pink. A true-breeding line

of pank Clivia miinlata s thies been F(‘.'-.l'.lu.‘d
by breeding amongst related plants careying the
Emmic Wittig Pink’ gene

[t s important, when using Hne breeding as a
F : k

tool, 1o select \({'.“H‘.!b carcetully, 1o P good

records, and to note lass of vigour and othe

ve undesirable genes which may occus
in seedlings, Breed plenty but select only the
best for further breed ng he more selection
pressure placed on the seedlings the quicker
the desired reselts will be achieved.

| fest breeding/inbreeding 1«

USC ne

produce my line of true "'h.\_\’v!l;., Chubb

Peach plants and have subsequently used It

in many other lines with good resulis. Using

these line breeding practices, it could be said

that any Clivia munddata mutation or colour

form can be reproduced as a true-breeding line

within 5-9 years

Chubb Peach’ fram New Zealamd Owner: Keith Hamnsett

r
-
=
3



Have Genes, Will Travel — on the Trail

of ‘Vico Yellow’

Roger Dixon, South Africa

The first record of yellow-fowered Clivia
mimiata was in 1888 when a plant was displayed
in Ghent at a show and was referred to as
Clivia sulphurea (Anon., 1888). The report (in
German) reads “In Ghent a colour novelty
was praised - Clivia sulphurea Laing & Sons.
We believe, however, that lasting success can
only be expected from either a pronounced
red or a pure white variety, All intermediate
vaneties which are ydlowish or reddish in
colour will disappear as fast as they pop up”
As this was an informal description, the name
is not officially recognised. At around the same
tirme, a yellow-flowered plant was discovered
in habitat in Eshowe in KwaZulu-Natal, and
was subsequently formally described as Clivia

“Eshowe Yellow® by Mairn Hulme (Hulmse, 1954).

minigta var. ¢ifrina in 1899 (Watson, 1899),
This plant had been sent o Kew Gardens
around 1893 (Bayer, 1979) and had also been
distributed around Pietermaritzburg at the
same time, where it has been In cultivation
ever since (Gooding, 1964; Smithers, 1995) as
‘Eshowe Yellow' (Van Niekerk, 2005),

Mast probably dee to the fact that journals
dealing with botanical taxonomy were not
widespread at the time, and an article published
in one magazine might not be available to all
Eshowe was described in 1931 as Clivia miniata
var. flava (Phillips, 1931). Accurding to Phillips
“Mr Saunders informs us that one of two plants
were found in the Eshowe Forest, Zululand,

o e L
Firat i ¥ b e VT s VYO

Clivia miiala var afring by H.G. Moon, from the
orlginal descriptivn from Watson (1599).



Clivia simiata var
S by Cythna

Letty from Phillips
189311 !

aboat the year 1888, and a namber of plants have
been propagated from these originals Plams
were propagated from seed, but took many years
before thsey flowered. Mr. Saunders also informs
us that two or three years ago # plant flowered
at the Royal Botanic Gardens, Kew, but as far as
we are aware has not been figured. The fact that
all plants raised from seed have yellow flowers
indicates that we are dealing with a pure strain;
bat except for the colour of the flowers we have
nat been able to detect any tangible chamcters
which would separate it from C. wwindata and
have therefore kept it as a yellow variety’

‘The plant described by Phillips was received
from Mr B Nicholson of Swaziland, who had
obtained it from Mr C R Saunders, the source
of the original "citrina’ The plant that flowered
ut Kew had also been received from Saunders in
October 1925 by The Hon. Lewis Palmer of the
Royal Horticultural Society, who gave it to his
father-in-law Lord Wakehurst who exhibited
it at an RHS mecting in 1927 or 1928 under
the epithet of 'citring! Apparently this plant
flowered, amongst orange-fowering plants, set
seed and then died. The seeds Aowered orange,

™

but Charles Raffill of Kew started a program
to breed back the yellow flowers. After some
years he succeeded, and the resulting vellow-
flowering plant was named Clivia x Kewensis
‘Cream’ I, and others of the sarne breeding, had
significantly larger flowers than the normal C.
miiata, and much larger umbels. This is most
probably due to the fsct that Rafill would have
used the best available orange plants in order
10 produce a better vellow that the original,
and since C. miniata had been in Europe since
the 1850% the original wild-collected material
had been much improved upon.

The improvement of C. minkata was avidly
pursued from the 1870 through until the
early 1900, and s number of excellent quality
clones were bred, named and illustrated in this
period. The most oustanding of these was
‘Lindeni, the seedlings of which were highly
sought after and gave nse Lo numerous pew
clones with large wmbels, large flowers and
broad leaves (De Coster, 1998). Its genes are
thought to be widespread in the background
of most modern Clivia miniata of European
breeding (Koopowitz, 2002). One such clone



Pt Davad Beunded)

Clivie widwiata 'Prince Albert’. A cross hetween €,
‘Madame Donser” and C. ‘Chevaller Heynderyex’
exhibited by M. Charles Vermare, hortioulturalist
in Gendbrugge, at the Exposition Internationale of
Ledebery {from IThestration Hortcole, 18%6),

might have been "Prince Albert] which was
originally figured in the Belgian publication
Llilstrtion Horticole.

Morcote in 1986

In 1971 Sir Peter Smithers obtained a plant
of Clivia x Kewensls ‘Cream' and two of its
orange siblings, Clivia x Kewensis A and Clivia
x Rewensis "B He ceoss-pollinated these plants
and raised a number of seedlings, meost of which
flowered orange. However, a later seadling
flowered vellow. This was of much better guality
than the origmal "Eshowe Yellow” and he sent a
plant to Dr Shuichi Hirmo in Japan. This plant
was of such superior quality that it became quite

famous in lapan, and was referred 1o a8 "Smithers’
Yellow' (Smithers, 199%; Koopowitz, 20021
In July 1986 David Brundell, s horticulturalist
from New Zesland, visited Sir Peter at his
home in Vico Morcote, Switzerland, und was
given a piece of this yellow flowering plant
After arriving back in New Zealand, David
wrote to Sir Peter informing him that the
plant had been placed in quarantine for a
year, In reply, Sir Peter said
"I am glad the yellow Clivia made it and
hope they won't kill it in quarantine. We
ought to name (1, and in my opinion a name
ought to tell us as much as possible about the
plant: The Hon. Mrs, George Bumbleshuiz
tells us very little except that the lady was

Vice Yellow' lowering in New Zealand in 1988,

probably gratified, as | was when a Magnolia
was called for me in the US.AL! What about
"Vico Yellow'? This gives us o clue as to ity
colour and where it oniginated.”
Duvid replied:

“I agree, your Clivia should be named
Vico Yellow! It is most suitable and will be
used henceforth. Last week a researcher
from i [apanese seed company sent me an
original copy of the Journal of the fapancse
Horticultural Sackety that had “Vic Yellow” on
the cover. For your information, the Japanese
sctually refer to it as "Smithers Yellow™



"Howey Moon! an F1 "Vico Yelow” hybrid. This was
runner-up Pooples Choice ot the New Zealand Clivia
Club Show in 2004,

Yoshikazu Nakanura, who took over Hiraos
Clivia  plants, requested permission  from
Sir Peter to breed from the plant * “Smithers’
Yellow, workd’s best yellow Clivia, the one to
beat” As "Vico Yellow' the plant was micro-
propagated by Miyoshi & Co, and the tissue-
cultured plants were  widely  distributed.
However, some growers have noted quite a
varsation in the flowers of the tissue-cultured
plants and it would be interesting to find out
which purticular part of the plant was used
in the propagation, In 1989 another vellow
seedling of Sir Peter's breeding fowered,
which he said was "1 better plant than the
original "Vico Yellow! He named it “Vico Gold™
and sent a piece to Nakamura, who used it in
his breeding program The influence of "Vico
Yellow’ and its progeny emanating out of Japan
has been enormous, and many modern clivias
taday inchude “Vico Yellow” in their ancestry.

David’s plant of "Vico Yellow' flowered for
him in 1988 for the frst time, and he then
started beeeding with it. One of the important
aspects of "Vico Yellow™ is that it imparts its
robust character to most of ity offspring, and
this iy a dominant characteristic which results
in a great improvement in flowers, when used

Nl

as either pod or pollen parent. The leaves of the
conearelongandbroad. Another characteristic
is that it produces offsets fairly freely, just like
the original ‘Eshowe Yellow” plant.
Nakamura has used 'Vico Yellow' asa pollen
parent because:
v its hybrids produce large flowers with
good shapes
+ its hybrids produce @ well reflexed tepal
« its pollen & very compatible and results in
a good seed set with Large seeds.
According to Mm using “Vico Yellow' as a
pod parent with self-pallination does not result
na good seed set.
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New Clivig in Japan

Yoshikazu Nakamura has bred numerous
Clivia hybrids that have enchanted us with
their beautiful flowers. This time, T would like
to introduce vou to another significant Clivia
breeder, Toshio Koike, who has also bred
brilliant flowers by using different materials
in his beeeding program. 1 will also inform
you about Nakamura's latest breeding results.

in Japan
Shigetaka Sasaki, Japan

Green flower ‘Hirao'

Koike owns a nursery in Gifu prefectare that
sells many pot plants other than Clivia. For his
Clivia sales, he mainly sells his original cultivar
called “TK Original.

Clivla mirdata - *TK Original’

The above Clivie bedongs to Group 2 yellow
and sometimes shows the typical red spots
on its Bowers and berries. He has not used
any Group 1 yellows like Vico Yellow that
Nakamura bas often used in his own breeding
program, On the contrary, Koike has only
used a Group 2 vellow that he bought from
a Japanese flower company for his breeding
program and from the F, hybrids has bred his
original yellow Citvia,

ew Developments in Clivia Breeding

The amhor:nd Ryuko Hirao, widow of Dr. Hirao,

| think that the most beautiful flower bred by
Toshio Koike is the green fower "Hirao which
appears on the back cover of this Yearbook,
The cultivar name ‘Hirao' comes from the first
name of the late Dr. Shuschi Hirao, who was a
great gardener and introduced Vico Yellow to
Japan, His Clivia collection was subsequently
taken over by Nakamurs, but that Is another
story.

The cultivar "Hirao' can be described as a
green type of yellow flower which was bred
from Group 2 yellows. According to Koike,
this flower keeps a beautiful green colour until
the middle stage of its bloom. After the potlon
sacs burst open on the anthers, the green
colour on its tepals disappears gradually and
fimally becomes cream, In addition, he said that
the plant displayed cream flowers several thmes
when its nutritional status was compromised.
He indicated that green flowers such as Hirao
probably need pleaty of nitrogenous fertiliser
to promote the growth of chlorophyil.

Koike had bred his Group 2 yellow hybrids
for the purpose of getting green fowers for a
few years before his first green flower actually

Mhide ostirtesy of Shipetaka Sasaki




appeared. When he was young, he crossed
orange flowers with green centres several times
and obtained quite a lot of dark arange (so-called
bronue colour) miniata plants with strong green
centersin the F, or F, generations, In his green
flower breeding he used these dark orange
miniata a5 the mother plants He pollinated
these dark orange miriata with the pollen of
Group 2 yeflow, which be had obtained for his
breeding. Then, he crossed the F| siblings and
from this has beed 'Hirao, Toshio Kotke says
that the reason why he was able to breed a green
flower like ‘Hirao' is that he couldd obtain many
bronze-colored miniata and he used them as the
mother plants in his beeeding,

Picotee Clivia misdata ‘Green lmpact

In Japan, there is another green flower called
‘Green Impact’ that was bred by Toshiyuki
Hosoya. He claims to have bred this green flower
using a yellow cultivar called ‘Ohgonkaka’, a
Group 2 yellow that gives unpigmented seedlings
when selfed, Green fiowers might emerge in
the future through crossing Group 1 vellows.
However, according to the two breeding results
reported above, T suggest that crossing Groaps 2
yeliows might be an effective way to creste such
green flowers,

Koike also paid attention to the red marngins
that sametimes appeared on the tepals of his
TK Original' yellows, He crossed yellows

which had these vivid red margins and has
bred the flower shown below,

He reported as follows: *I could obtaln yellows
with more vivid red margins by crossing those
yellows with red margins. However, | wonder
if this red color might be cuused by the tepals
being wounded since they graze cach other
when they open’”

Koike hypothesizes that Group 2 vellow flowers
might have pre-pigments for anthocyanins
In ther tepals. Accondingly, Group 2 yellow
flowers might show red on the margmns of the
tepals when the margins are damaged because
these pre-pigments react to oxygen and become
anthocyaning, He thinks that flowers with thin
tepals can be eusily damaged, and so he might
have bred yellows with thinner margins and these
yellows might appear to have redder margins on
thar tepals, Once when he deliberately injured
the tepals of his “TK Original yeflows, some plants
revealed red spots on their tepals while others did
not. Thus be concluded that the coloration of red
spots might vary among the plants belonging to
Group 2 vellows,

Peach interspecific hybrids

Using his “TK Onginal’ yellow, Kotke has bred
interspecific hybrids, such as those shown in the
photos, which are peach or spricot coloured.

The hybrids shown (See photos 4 - 5)
emerged from ((C. miniara ocange x C. gardeni)
x (. miniata orange| x Group 2 vellow. It i
very interesting that this pech colour hybrid
emerged without the use of 'Chubb Peack’ or
a peach from the USA. | have the impression
that the colouring of Koikes peach and apricot
interspecibics is very similar to those peaches
that I previausly saw in Californis, bred by James
Camstock and Dave Conway

Nakamura has also bred two peach-coloured
hybrids 1o date In his Inserspecific crosses but he
did not use any peach parent either. Furthermore,
bath of these peach interspecific hybrids arose



Flioto « Shigrtaka Sanaki

outof C. minmata x C. gardenif crosses (See photo
6 - 7). | feel that the colouring of Nakamuras

two peach interspecibc hybrids Is doser to
the delicate peach colour of '‘Chubb Peach
that T saw in South Africa three years ago, in
comparison with Koike's peach interspecific
hybrid or the peaches from California

According to Nakamura, both of these lowers
came from the crosses that he calls ‘Candoll
We do not have the exact beeeding records of
these plants, but the breeding combination wias
one of the tollowing three possibilities

[. C miniata orange x C. gardenii

(C. siniata orange x C. gardonii} x self

3, (Comowata orange X C miniata yellow
(Group | yelkow)) x C. gardenii X
. miniata vellow [Group 1 yellow)

Plioto | Shigrtaka Sosaki

"Orchid’ a spectacular peach and green interspecific.

Candoll' g peach intenspecific with a vellow theoat.

Phoso ‘-h:v;nnk; Sasabl

In relation to the potential of Clivia, It is very

noteworthy that both Nakamuras and Koikes
peach flowers camie fromy interspecibe crosses
using € gardenit. This i a good example
demonstraling the ;\)tcnr:.\l of € gardend, |
think that this peach imerspecific hybrid bred by
Nakamura that has the open tepals of C. gardenii,
fust like the shape of an orchid thowes, shows us
the unlimited potential of Clivia

Furthermore, by breeding a dark coloured
peach from a Group 2 yellow and C. gardenii,
Koike has further opened up the potential
in relation to interspecific breeding of

gardenit and Group 2

bath ( vellows. In
addition, another different Japanese breeder has
bred a peach interspecific hybid, shown abore,

from Group 2 yellow x C. ganfenii



Broad and short-leafed yellows

Lastly, I would like to introduce the broad
and short-leafed veliow that Kotke has bred
wsing Group 2 yellow and Japanese Daruma
One of the Chivia that enthusiasts not only in
Jagan but throughout the world bave been
waiting for s the broad and short-leated yellow,
Recently, Chinese Clivia have become popular
internationally, and many people want Clivia
with good broad and short leaves. Kolke has
certainly bred a broad and short-leafed yellow
but some more lmprovements will be necessary
before we can actually call it a Daruma, Here |
am using my own definition of "Best Daruma’”
Accondingly, “Best Daruma” applies where the
width of the leaf is one, and the length is three,
in ather words, for Daruma the most beautiful
leaf form is where the length of the Jeal is three
times ity width, In summary, then, leafl width
1: leaf length 3 = “Best Daruma”. The “darama
percentage” of Koikes broad and short-leafed
vellow is leaf width 1 beaf length 4-5, with the
best that | have seen having a leaf width of 8 cm
and a leal length of 33 ¢m,

Koike bred his broad and shart-leafed yellow
using Japanese Daruma x Group 2 yellow = F,
orange hybrid,

The length of the leaf of the F, urange hybrid
from this crossing was dearly shorter than
that of the Group 2 yellow pollen parent and
the width of the leaf was also definitely wider.
However, in comparison with the F orange
hybrid, a broader and shoeter leaf was evident
in the F, hybrid made from a sibling cross of
this F . (See photos & -10)

Besides these, T have also scen a broad and
short-leafed yellow with variegation that was
an F hybrid bred by Nakamuras mother, as
well a5 a rather big broad and short-leafed
yellow in the greenhouse of the Californian
King of Clivia, Joe Solomone. According to
Nakamura, when he used 'Vico Yellow' (Group
I yellow) pollen on this short-leafed yellow

Hes

‘The ruler shows the dimensions of those beaves

with variegation (bred by his mother), ull of the
seedlings were pigmented. [ think we can say
from this result that there & a high possibility
that his mother bred this plant using a Group
2 yellow as the pollen plant. If we used the
potlen from a Group 2 yellow in place of 'Vico
Yellow' and unpigmented seedlings emerge,
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then we could say with certainty that the beoad
and short-lealed yellow variegate was a group
2 yellow

When | previously visited Solomones green
house he explained to me that all of the yellows
he has been producing initially came from a
single yellow, He continued breeding from this
yellow, selecting his best to produce his own
yellow hybrid, If his first yellow was a Group 2
vellow, then the broad and short-leafed yellow
that [ saw at Solomone's would also have been

Group 2 yellow

o Solomsone
[ have the following hypothesis about Koike's

breeding of a broad and shaort-leafed yellow

from crossing Daruma with Group 2 vellow

A Nakamura variegated yellow,

In the F, hybrid yellow that was bred from
that
determines the yellow colour and the gene

crossing Group 2

yellow, the gene
that contributes the broad leal type are
independent and exist on difterent positions
on the chromasome, If the gene determining
the flower colour in Group 2 vellows and the
gene influencing the beaf character were located
in the same position on the chromosome ard
linked together, in addition to 1he yellow
flower of an F_ hybrid that comes from crossing
Daruma and Group 2 vellows, we could expect
a narrow leafl that is alsa charucteristic ol
Groap 2 va‘“l.’l\w".«

he above is just an hypothesis but from
Koike's breeding of a broad and short-leafed
yellow we can say that wsing Group 2 yellow
in the breeding is the most effective method at
presen

[hrough his breeding with Group 2 vellows
of such Clivii as the green flower "Hiraw, the
peach interspecific hybrid, and broad and
short-leafed forms, Koike has shown us the high
potential of this type of yellow, The breeding
results of both Nakamura and Koike in Japan
are likely to become the basic reference for the
future breeding of unique Clivia hybrids,
This erticle is based an the asthor’s presentation #f b

Fals.

Huntingtop Clivia Sstposive m Maech 2005

A Chivin gardenii cross produced this lovely peach

Phatn : Shagetaka Saaaki



Fungal Pathogens Associated with Clivia

Wijnand Swart, South Africa

Background
The following objectives were identified in
a rescarch proposal submitted to the Clivia
Society during 2004:
« A systematic survey of organic organisms
occurring on Clivia spp,
o Screening of Clivia genotypes for disease
resistance.
o Screening fungicides and biocantrol
agents for controlling Clivia disedses,
This report is a reflection of the most significant
results obtained following the diagnosis of
diseased Clivia leaves received during the
course af the past 14 months at the NCPP
laboratory of the Centre for Plant Health
Management, UFS in Bloemfontein

Modus operandi

o Sumples were mostly received by post
and kept in a refrigerator at 5°C pending
examination.

« Prioe to being manipulated for diagnosis all
samples were photographed wath a digital
camera,

o Samples were then examined under a
light mucroscope for any signs of fungal
structures which would point 10 the
presence of u possible pathogen.

Fag 1. Growth of fusgi from pieces of Clvia tissue in corn meal agar viewed from above{A) and below( ), and

Samples  were  subsequently  surface
disinfocted with 95% alcohaol and 3% NaDCJ
(k] in order to remove any epiphytic or
saprophytic fungi and bacteria on the surface
of the leaves. This is standard plant pathology
practise and a prerequisite for the isolation of
micro-organisms from plant tissue,

Small sections of diseased tissue (. 10 mm?)
were removed from the disinfected |eaves
and placed on corn meal agar (CMA)(2%
strength) plates (Fig. 1A) to allow for the
growth of fungi from inside the tissue.

The remsining portion of the symptomatic
leal was then incubated in @ humidity
chamber at 25°C o allow for the
development of fungal siroctures that
might not grow on agar,

Fungal <olonies that emerged from the
tissue pieces were selected according to
their potential for being pathogens and
sub-cultured on CMA plates for the next
phase of diagnosis (Fig. 1B)

Fungal structures that developed from
leaves incubated In the bumidity chamber
were examined under o light microscope
at 200-400x magnification and coltured on
agar plates where possible,

Pratos Conrtesy Wijnand Swart

growth of a slngle sub-cultured colony on agar seen fram above(C),



o The final phase of diagnosis involved
the inoculation of a heaithy plant with
the isolated putative pathogen. This is in
accordance with Kochs Postulates (KP)
Where fungi were saprophytes KIP” was not
performed.

« Potted plants obtained specifically for this
purpose were mocukated in the glasshouse

o Assaays of detached leaves were  also
performed In the lab.

o Plants were observed for the development of
symptoms similar to the original symptoms
fram which the fungus was isolated

o The final phase was re-isolating the original
fungus from symptoms on the inoculated
plants.

« Fatling the development of symptoms
no firm diagrosts can be made and the
primary cause of the symptoms remains
open {o speculition

Results

Twenty seven samples of disessed Clivia
Ussue parls dw;'hymg various symptoms
were recetved from Clivie growers throughout
South Africa. Twenty four of these samples
were of diseased leaves while two were of
discased roots and one of a diseased stem. A
database of photographic images of symptoms
and their putative/confirmed biotsc or ablotic
causes was compiled from this information,

Sample type 1

Each representative “sample type” is be depicted
and discussed bedow
o Lesions on leal characterized by small

black fruiting bodies containing spores
and indicutive of peimary or secondary
fungal colonization.

Incubation of leaves and inspection o
fruiting bodies revealed a Phoma sp
Lsolation from tissue also vielded & Phoma
-

Koch's postulates were performed but no
symploms developed.

Based on these results we can tentatively
conclude that & Phowta sp. was assoclated
with the symptoms but In a secondary
capacity

The fungus (solated from the leslons |s
therefore:Probably a saprophyte and not
associated with the onset of disease, or

A wvery weak opportunistic pathogen
not able to cause disease on a healthy
undamaged leat

No fruiting bodies were visible thus only
tissue isolation was conducted.

Isolation  revealed oaly  Alternaria
tenadssima, & known leaf pathogen of plant
hosts but also a facultative saprophyte.

Sample type 2




« Rochs pastulates dxl not confirm the primary  Sample type 4
role of A, femdssimu asa pathogen

» The conclusion is therefore that the primary
cause was ablotic and either physiological
(e.g. too many salts in soll or water) or
POssIONy "h‘. sical sach as sun scald

» Physiologically induced damage is either
due to a mineral deficiency or toxicity and
can lead to the plant becoming weakened
with the result that opportunistic pathogens

are able to colonize it

Sample type 3 o Leal rot

o Only saprophytic fungt and bacteria isolated

o Primary cause difficult to determine but
couldd be mechanical with secondary
bacterial infection

o Samples that are in this condition are usually

very difficalt if not impassible to diagnose

Sample type 5

o Symptoms described as  lead pots

characterized by chlorosis surrounding the

NECrofiC area

« No [fruiting bodies observed and none

o No fruiting bodses visible developed following incubation v a
o The bleaf damase was physical indicating the humidity chambser

ossibility that insects were the primary o These symploms are more indicative of

cauwse, pathogen activity than the previous three
 lsolatsons revealed only the presence of lvpes

saprophytes o They are not typical of a nutrient

deficiency or toxicaty



o lsolanion revealed | olletodrchum sp but o KP not conducted.

KP was negative o Atvpical

» Possible cause In light of negative KPP is o Possible cause 15 In

| nutrient deficiency or toxicity

t damage

very difficult 1o spex ulate on but it is also

probably an insect with sucking/piercing  Sample type 8

mouthparts,

e OO I-ngI,.'\'\,' [0 DS & VI,

Sample type 6

m tis

o No fungal pathogens isodated fro

1
al Symptoms

.|.-.;'§.y';'liu the abonve ger

« Not typical of mutrsent defscsency or toxicity

o Lanse 3 pr(mlx‘.l.:t'l‘ ;'|x‘-s!-': weical bat
- ".( n {‘i‘w llvu,\}'- nsact .ful‘ﬂ apc with (L -l'!l.’ l'u,‘ avirusas w '.'l.

biting/chewing mouthperts

Sample type 9

e Small lll.n,:~ "'II’- are also insect dam
but similar to sample type #4 although
lacking chlorosis around penetration sites.

o Isolation from tissue revealed no fungi

Sample type 7

« Basal stem i Fusarnon oxysporion 'was
isolated [rom tissue adiacent t the retting

LISsaue

« AP NCEATIve

o LAuse thcrehore unknown Ithough

cannet be excluded despite the

o Leal necrosis Dacteria
o lyolation from the lesions revealed no fact that we did not isodate bacieria on the
fungal p waly saprophyies specific medium we used in this instandce




Sample type 10

Basal stem rol

Isolation revealed saprophyvtic fungi and

bacteria anly that are both secondary

rimary Cause is there probably mechanical

damage daring handling or transplanting

Sample type 11

o Stem damage

« Physical -.f.'un'.'gx caused by insects or other
mechanical means

Discussion

o The symptoms depicted above are in most
cases indicative of physical tissue damage
(Le insect damage, sun scald, etc.) o
;"I'.nlnl-‘:,’n.l‘ pln.",vll‘.\ associted with
nutrient deficiencies

« lhe lact that no fung isolated from

could

SAME, Or any, symptoms substantiates this

symptomatic  lssue induce the

statement, The fungi that were solated
from certain samples, Fusarinm axsporum
Alternaria tonuissima,  Colletorrichum
sp. and Ploma sp, are known facultative
parasites meaning they are primarily

saprophyies - living as epiphytes on leaves

or in the soil - but able, under c $30Ns

of stress in the bost ;‘lnlll I;‘I‘.'.’\i|||lly_i..|
wounding, etc. ) to induce disease

These specific species of lungi may alsa have
}.

an endophytic phase in tf sl meaning
they exist in intercellular spaces where they
teed on sugars that occur there naturally

Only when the host s L.\“I‘.\i'l’ D siress

(such a3 nutrient dehciencies) or ageng
and the metabolism of the host is no longer
able 10 suppress pathogenicty, do they
express themselves by causing symptoms
This avenue of research is currently being
pursued by a Masters student warking
under supervison of myselt and Prof. Johan
Spies of the UFS

important investigation on Clivia discases

It is possibly the most

at present and cruaal to understanding
the dynamics of disease in this particular
plant. Funding for this project is therefore
of crucial importance to the successful
diagnosis of Clivia diseases.

In one instance only (sample type 8) were
symptoms possibly due to a virus.  This
could not be confirmed however since
the techmiques to identify & plant virus
are expersive and not possible within the
conhintes of the present budge!
Although bacteria were isolated from rotting
tissue they are probably of a secondary
mature {i.e saprophiytes) due to the advanced
decomposed state of the tissue concerned
Due to the tact that pathogenicity could
not be conhirmed with any of the organisms

isolated, the second and third obiectives of



Pheto Toay Harnes

the present project could not be conducted
as these require a confirmed pathogen for
the experimental phase of the research,

Recommendations

[rs view of the fact that no specific pathogens
were identified in the present study it & nol
possible to make specific recommendations
However, there are many ways by which
healthy plants can be maintained. These will
be discussed brietly bebow:

« Sanitation s probably the cheapest and
safest method of controlling the spread of
disease ina population of plants, Physscally
removing the bulk of symptomatic plant
parts and destroying them or removing
them entirely from the area

o Spray regularly with an  appropriate
systemic (e.g. benomyl) or general fungicide
(e.g. Dithane) to prevent opportunistic
pathogens from causing infection  to
weakened/stressed plants,

» Keep a sharp cye out for insects that feed
on plants - by night or day. Treat with &
suitable Insecticide,

« Be careful not to water too much or 1o
little as this is an important cause of stress

in plants.

Do not expose plants 1o 0o much or teo
little sunlight,

Resort to regular tests of the nutrient
status and pH of sol/patting mixtures as
well as the electrical conductivity (EC)
of irrigation water, 'This 1s an extremely
valuable indicator of which salts are
present and their concentration, which if
too high is the cause of wxicity problems
that present themselves as symptomatic
leaves,

It is wlso u good ides to adapt the fertilizing
of plants to the nutrient status of leaves,
This, together with soil and water analyses
is an excellent way in which to maintain
the general health of plants,

Good hygiene is ako imporant.  Wash
hands before handiing healthy plants afier
you have worked with sick plants, Sterilize
garden tools after using them around
diseased plants, Plant viruses can reach a
Clivia plant through an insect or from the
hands or unsterile tooks of a gardener.

Wouldn't we all like so make
a meal of this ddectable
Fruit xadad dish!

Ihe different colowrs ol
these fruits only hint st what
the result of sowling this seed
might be in fosr years time,



The Clivia Society

www cliviasnciety org

The Clivia Soclety caters for Clivia enthusiasts throughout the World. 1t is the umbrells body
for 2 number of constituent Clivia Clubs and Interest Groups which meet regularly in a number
of South African cities and towns. [n addition, the Society has individual members in many
countries, some of which also have their own Clivia Clubs, An annual Yearbook and regular
Newsletters are published by the Society, For information on becoming a member and / or for
details for the following Clivia Clebs and Interest Groups contact the Clivia Society secretary or
where appropriate, the International Contacts, at the addresses listed below.

MANAGEMENT COMMITTEE: 2005/6
Chairman: Chris Viok
Tel: +27 21 998 5942(h) e-mail: viokac@unisaac.za
Secretary: Lema van der Merwe,
P O Box 74368, Lynnwood Ridge, 0040,
Tel & Fax +27 12 504 8892 ¢-mail: livissoc@mweb.coza
Vice-Chatrman: John van der Linde
Tel & Fax +27 21 671 4535 ¢-mail: vandal@iafrica.com
Treasurer: Bossic de Kock
Tel: +27 12 998 3620 e-mail: bossiedekock@absamall.coza
Member: Ken Smith
Ted: +61 247543287 e-mail! cliviasmith@idx.com.au

INTERNATIONAL CONTACTS:

Australia: Ken Smith, 593 Hawkesbury Rd,,
Winmalee, NSW 2777, Tel: 461 2 475 43287,
e-mail: cliviasmith@hotmail.com

New Zealand: Di Smith,
e-mal: dismith@clear net.ng

UK: Hamish Sloan, 40 Wendan Road,
Newbury, Berkshire, RG14 7AF UK
Tel: +44 163537417

e-mail: hamish.sloan@virgin.net

Europe: Aart van Voors, Tel; +031 25 252 9679
e-miail & vvoorst@freelernl

USA: James Black
e-mail: iiefalcondcox.net

OTHERS:

Newsletter Editor: Roger Fisher,

Tel & Fax: +27 12 4202550

e-mall: clivianewsgcliviasoclety.org

Public Relations Officer: Cobus Roos

e-mail; pro@@cliviasociety.org

Yearbook Editorial: ¢-mail: vandal@ialrica.com
Tel: 427 21 671 4535

CLIVIA CLUBS:

Cape, Eastern Province, Free State,

Garden Route, Johannesburg, KwaZulu-Naral,
Northern,

INTEREST GROUPS:
Border, Lowveld, Northern KwaZuolu-Natal,

Waterberg, Zoutpansherg.






