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Weighing in: Discovering the ploidy of  
hybrid elepidote rhododendrons

sAlly perKins, John perKins, JosÉ cercA De oliveirA, MAriAnA cAstro,  
silviA cAstro & JoÃo loUreiro

When We mention the WorD ‘ploiDy’ 
most gardeners’ eyes glaze over. What does 
ploidy have to do with their beautiful garden 
specimens of rhododendrons? 

yet if we mention Rhododendron ‘Cynthia’, R. 
‘Gomer Waterer’, R. ‘Grace Seabrook’, R. ‘horizon 
monarch’, R. ‘pink pearl’, R. ‘phyllis Korn’, R. 
‘point Defiance’, R. ‘taurus’ or R. ‘trude Webster’, 
gardeners quickly add that these are among 
their favorite rhododendrons or high on their 
wish list. yes, these rhododendrons display 
‘something different’ and are ‘highly desirable’.

Weighing in 
As dozens more rhododendrons with larger 
than normal ploidy levels are revealed below, 

we hope that gardeners begin to see the 
connection with characteristics of thickness in 
the leaf and firmness in flower substance. 
indeed, remarkable vigor and substance overall, 
coupled with outstanding floral performance 
at a young age, starts to make sense. even 
gardeners, who do not want to talk about 
ploidy, love talking about polyploids. 

We are not geneticists. We do have science 
backgrounds though, combined with a passion 
for knowledge. our ploidy journey began as 
simple curiosity combined with a willingness 
to coordinate with others, to scour the 
rhododendron literature and the web, and do 
some field work, leading to more discoveries 
than we ever imagined. 

TRIPLOID RHODODENDRON ‘PHYLLIS KORN’ is the offspring of a triploid (R. ‘gomer Waterer’) and
parent to a diploid (R. ‘summer peach’)            sAlly & John perKins
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TRIPLOID R. ‘GOMER WATERER’ is the offspring
of a triploid (R. pink pearl) and a parent of a
triploid (R. phyllis Korn)

sAlly & John perKins

First, when we refer to ploidy we mean the ‘size’ 
of the plant’s genetic material. in seed bearing 
plants, the genetic material is found in the cell’s 
nucleus, packed into structures called chromosomes. 

there are two different techniques used to 
determine how much genetic material is in a cell 
and therefore, an estimate of the number of 
chromosomes that are present in that cell. one 
can ‘count the ways’ or ‘weigh the counts’. 

Count the ways: the classic way to determine 
the number of chromosomes in a plant is to 
‘visualize’ the chromosomes with stain where they 
are actively growing, as in a root tip, and then 
count the different pairs under the microscope. 
reports are that this is very tedious (more so in 
rhododendrons), prone to error, and even eager 
graduate students are reluctant to co-operate. 
there are very few studies using this method, 
those that exist are mostly older, and there is even 
less duplication of results. 

Weigh the counts: With flow cytometry it is 
possible to weigh the genetic material by taking 
healthy plant tissue and measuring the weight of 
the genetic content. this technique is much less 
time consuming and therefore easier to verify by 
duplicating results. 

Flow cytometry was developed to detect 
mutations in tumors and cancer cells. if the cells 
are normal and growing, there would be a small 
number of cells with double the weight of their 
chromosomes, as they would be in the phase prior 
to division. Any cells with less than or more than 
that weight would be an indication of mutations 
of the amount of genetic material in the cell (i.e. 
cancer). this valuable technique can also be used 
to detect the normal weight of genetic material in 
different species and hybrids of rhododendrons. 

polyploiDy: beginning With 1, 2, 3, 4, 5 
in most plant cells, i.e. leaves, stems, roots and 
some parts of the flower, the chromosomes are 
paired with a matching chromosome to form 
the diploid state. We say most cells because 
when it comes time to reproduce, the 
unfertilized seed and the pollen, called 
gametes, are formed by the splitting apart of 
the paired chromosomes during meiosis, 
forming a nucleus with a single set of 
chromosomes; the unpaired or haploid state. 
And just to make things complicated, true seeds 
have extra diploid tissue from the seed parent 

which merges with a haploid pollen nucleus to 
form the endosperm of a seed. 

the fertilized endosperm therefore has 3 sets 
of chromosomes (two from the seed mother 
and one from the pollen father) and is triploid. 
this extra genetic material nourishes the 
germinating seedling. in rare instances a parent 
will not go through the normal splitting process 
of meiosis and as result the gametes are 
unreduced, donating the diploid number of 
chromosomes instead of the haploid.

most rhododendrons get one set of chromosomes, 
denoted as 1x, from each parent (female and male) 
resulting in two sets of chromosomes. they are 
commonly referred to as diploids, and denoted as 
2x (1x + 1x = 2x). however, some rhododendrons 
have four sets of chromosomes. these are 
commonly referred to as tetraploids, and denoted 
as 4x (2x + 2x = 4x). Triploids have three sets of 
chromosomes and are denoted 3x. Pentaploids 
have five sets of chromosomes and are denoted 5x. 
rhododendrons having more than two sets of 
chromosomes are referred to as polyploids.1

Although most rhododendron species are 
diploids, tetraploid rhododendron species do 
exist.2 individual triploid rhododendrons, 
appearing to be hybrids, sometimes occur 
naturally where diploid and tetraploid species 
of Rhododendron are co-located.3 the term 
neotetraploid or neopolyploid refer to a recent 
hybrid whether man-made or natural that is a 
higher ploidy than the diploid state. 
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Discovering: the JoUrney 
in the fall of 1989, our rhododendron 
polyploidy journey unknowingly started when 
we overheard at a local rhododendron meeting, 
a statement Frank mossman wrote in 1972 
concerning his hybridization efforts with 
Rhododendron occidentale:

‘We have found that rhododendron occidentale 
will cross with many other rhododendrons or 
azaleas if rhododendron occidentale is the seed 
parent, but rhododendron occidentale as a 
pollen parent produces few seed.’ 4

We wondered why. 
in the fall of 2011 we noted from reading the 

ArS online ejournal, that in 1972 harold Greer 
wrote the following concerning his 
hybridization with R. ‘Countess of Derby’ to 
produce R. ‘trude Webster’:

‘If you are one of those who feels that there could be 
nothing outstanding produced in a pink rhododendron 
I would have been the first to agree with you. That 
was until I saw the first bud unfold on the original 
seedling of R. ‘Countess of Derby’ selfed.’5

Both mossman and Greer had encountered 
the wonder accompanying the many puzzles 
presented by polyploid rhododendrons, so 
we were in good company. 

Starting in the early 1990s, we unknowingly 
crossed deciduous azaleas involving different 
ploidy levels, leading, in 2010, to collecting 
samples of diploid, triploid and tetraploid 
rhododendrons for ploidy testing at the University 
of Coimbra in portugal. each step on this pathway 
revealed more about the wonderful world of 
ploidy in our own rhododendron garden. 

Below is a summary of what we discovered, 
often based on the research, observations, 
and documentation of many others, about 
the ploidy of hybrid elepidote rhododendrons 
and the people encountered on our slow but 
wondrous journey. Before you take this 
journey imagine the following: 

it is 1913 and a beautiful spring day in 
england, so what do you do? George V is the 
first Windsor King, Woodrow Wilson is 
serving his first term as president of the 
United States, and World War i is a future 
event. the two most popular rhododendrons 
in the world are R. ‘pink pearl’, an 1890s 
Waterer hybrid, and R. ‘Cynthia’, an 1850s 
Standish & noble hybrid. on a beautiful 
spring day in 1913, if you are henry ‘harry’ 
White, a nursery manager in Sunningdale, 
england, you cross R. ‘pink pearl’ with R. 

FIGURE 1: GENERATIONAL BREEDING OF POLYPLOID HYBRID ELEPIDOTES demonstrating that triploids can 
be fertile and can create a bi-directional pathway between ploidy levels
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‘Cynthia’. you later name a 
seedling from this cross R. 
‘Countess of Derby’.

in spring 1961, John 
Kennedy is the young 
handsome president of the 
United States and Vietnam is 
a country unknown to most 
Americans. on a beautiful 
spring day in 1961 if you are 
harold Greer, living in 
eugene, oregon, you self R. 
‘Countess of Derby’. you later 
name a seedling from this 
cross R. ‘trude Webster’.

in spring 1969, richard 
nixon is the president of the 
United States and Watergate 
is simply an office building 
in the DC area. on a 
beautiful spring day in 1969 
if you are robert Korn in 
renton, Washington, you 
place the pollen from R. 
‘Gomer Waterer’, a 1900 
Waterer R. ‘pink pearl’ 
hybrid, onto r. ‘Diane’. you 
later name a seedling from 
this cross R. ‘phyllis Korn’.

in spring 1988, George h. Bush is the Vice 
president of the United States and iraq is simply 
a country somewhere in the middle east. on a 
beautiful spring day in 1988 if you are Jim 
Barlup, living in Bellevue, Washington, you 
cross R. ‘Whitney’s late peach’ by R. ‘phyllis 
Korn’. you later name a seedling from this cross 
R. ‘Summer peach’.

in spring 2001, George W Bush is the 
president of the United States and the twin 
towers in new york City are still standing. on 
a beautiful spring day in 2001 if you are Jim 
Barlup, living in Bellevue, Washington, you 
cross R. ‘phyllis Korn’ by R. ‘trude Webster’ to 
create several viable offspring.

So what have you done by starting all this in 
1913?

Well you took two fertile triploids from the 
19th century, namely R. ‘pink pearl’ and R. 
‘Cynthia’ and created a tetraploid, namely R. 
‘Countess of Derby’. you then selfed the tetraploid 
R. ‘Countess of Derby’ creating another tetraploid, 

namely R. ‘trude Webster’. you then placed 
pollen from the triploid R. ‘Gomer Waterer’ onto 
a diploid seed parent, namely R. ‘Diane’ and 
created a triploid, namely R. ‘phyllis Korn’. you 
then used the pollen of that triploid, R. ‘phyllis 
Korn’ to create a diploid, namely R. ‘Summer 
peach’. you then placed the pollen of the tetraploid 
R. ‘trude Webster’ onto the triploid seed parent R. 
‘phyllis Korn’ and produced a series of pentaploid 
seedlings. (SEE FIG. 1)

By doing so you ended the myth that 
triploids are always sterile and showed that 
triploids can, in fact, be both seed and pollen 
parents. moreover, triploids, when used in 
hybridization, produce both reduced and 
unreduced gametes. you demonstrated that 
triploids provide a pathway for the bi-
directional transfer of genes between diploids, 
triploids, tetraploids and pentaploids.

it took you a few beautiful spring days doing 
crosses, a few changes of names and addresses, 
nearly 90 years, and a team of young researchers at 
the University of Coimbra in portugal to confirm 
your results but all in all not a bad piece of work!

RHODODENDRON ‘TAURUS’ (‘the honourable Jean Marie de
Montague’ x strigillosum) is a triploid produced by unreduced gametes
probably from the diploid seed parent          sAlly & John perKins
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THE PLOIDY OF NAMED HYBRID ELEPIDOTE RHODODENDRONS AS 
DETERMINED USING FLOW CYTOMETRY

SUMMARY

2x Diploids
1000 butterflies 
Alice 
Anna (lem, 1952) U 
betty hume 
bibiani 
cheyenne * 
colonel coen 
countess of Athlone 
Diane 
Duke of york 
elegans 
everlasting * 
fantastica * 
furnivall’s Daughter 
gillii 
gill’s triumph 
goldflimmer * 
goldsworth orange # 
graf Zeppelin (van nes, 1934) p 
horizon lakeside 
hotei 
hurricane (Whitney, 1960) p 
isabel pierce 
Janet blair * 
J.g. Millais (Waterer, 1915) p 
Jingle bells # 
Kathy van veen 
Kupferberg # 
lady bligh 
lady de rothschild 
lady eleanor cathcart 
lem’s cameo 
loderi venus 
Madame carvalho 
Maxicat * 
maximum Kalamity 
Mindy’s love 
Mother of pearl (sport, 1925) p 
Mrs A. t. de la Mare 
Mrs lindsay smith 
Mrs furnival 
nancy evans 
naselle 

norman gill 
nova Zembla * 
olin o. Dobbs 
orange leopard (brack, 1988) p s 
peach charm 
peach recital (barlup, 1996) p 
phipps yellow 
pink prelude 
polar bear * 
puget sound * 
red olympia 
rendezvous (hachmann, 1968) p s 
stony brook (brack, 1988) ps 
summer peach (barlup, 1988) p 
summer Wind (barlup, 1996) p 
the honourable Jean Marie de Montague  

(van nes, 1901) U 
viscy # 
voluptuous 
vulcan * 
vulcan’s flame * 
White pearl syn. halopeanum 
Wild Affair 
 
3x Triploids 
Anita gehnrich (Waldman) UM 
Anna rose Whitney (van veen, 1954) f nM 
August lamken (hobbie, 1942) 
beauty of littleworth (Mangles, 1884) 
betty Wormald (Koster, 1907) f 
broughtonii (broughton, 1840) f 
cotton candy (henny & Wennekamp, 1958) 

f UM 
cynthia (standish &noble, 1856) f 
Dame nellie Melba (loder, 1926) 
Django (hachmann, 1985)
ebony pearl (sport, 1966) 
el camino (Whitney, 1976) nM 
gartendirektor rieger (hobbie, 1947) 
gomer Waterer (Waterer, 1900) f DM 
grace seabrook (seabrook, 1965) UM 
hallelujah (greer, 1958) 
hank’s folly (schannen) nM 
Julia caroline (brockenbrough, 1990) nM 
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lady of spain (lofthouse, 1966) nM 
lucky strike (van veen, 1958) nM 
lydia (greer, 1963) f nM 
Markeeta’s flame (Markeeta, 1960) UM 
Markeeta’s prize (Markeeta, 1970) UM 
opal thornton (thornton) nM 
pearce’s American beauty (pearce, 1930) f 
phyllis Korn (Korn, 1969) f DM 
pink pearl (Waterer, 1892) f DM 
platinum pearl (greer, 1983) f nM 
rothenburg (von Martin, 1944) 
rwain (colombel, 1993) f nM 
solidarity (schannen, 1969) f UM 
steredenn (colombel) nM 
sugar pink (greer, 1960) nM 
super Dog (bones) nM 
taurus (Mossman, 1962) f UM 
topsvoort pearl (sport, 1935) 
val d’Aulnay (croux and fils, 1984) f 
van (van veen, 1930) nM 
 

4x Tetraploids 
Antoon van Welie (endtz, 1930) 3X2 
brigg’s red star (briggs) t 
cherry cheesecake (briggs) t * 
countess of Derby (White, 1913) 3X3 
diaprepes ‘gargantua’ (stevenson, 1923) †
Doreen gale (sanders) 4X4 
gentle giant (sanders, 1992) 4X3 
gorgeous george (sanders) 4X4 
grand slam (greer, 1982) 4X3 
horizon Jubilee (brockenbrough) * 
horizon Monarch (brockenbrough, 1981) 2X4 
le fouesnantais (colombel, 1997) 4XQ 
legend (barlup) 4X4 
lem’s Monarch syn. pink Walloper (lem, 1965) 2X4 
l�engin (de la sablière) 4X2 
Marinus Koster (Koster, 1937) 
point Defiance (lem, 1970) 2X4 
summer Joy (Kehr) t 
super nova (briggs) t * 
trude Webster (greer, 1960) 4x4 
very berry (greer, 1988) 4X2 

KEY
F indicates a fertile triploid
T indicates a chemically induced tetraploid
P indicates a diploid with a polyploid ancestor
S indicates a diploid with a tetraploid parent
U indicates a diploid with a tendency to produce unreduced gametes 
DM indicates a triploid resulting from a triploid parent
NM indicates a triploid resulting from a tetraploid parent 
UM indicates a triploid resulting from 2 diploid parents
2X4 or 4X2 indicates a tetraploid resulting from a diploid and a tetraploid parent
3X2 indicates a tetraploid resulting from a triploid and a diploid parent
3X3 indicates a tetraploid resulting from 2 triploid parents 
4X4 indicates a tetraploid resulting from 2 tetraploid parents
4X3 indicates a tetraploid resulting from a tetraploid and a triploid parent
4XQ indicates a tetraploid resulting from a tetraploid parent
* indicates flow cytometry ploidy testing was done by research team lead by Dr ranney
# indicates flow cytometry ploidy testing was done by tom eeckhaut
(,) indicates the name of the hybridizer and date of cross. 

 † noteworthy is the named form R. decorum ssp. diaprepes ‘gargantua’. there is no evidence that the 
subspecies diaprepes is tetraploid. only the named form ‘gargantua’ (selected from seed raised from 
forrest 11958) has tested as tetraploid. to date, no elepidote species as a population has tested as 
tetraploid, but this could change.  
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triploids plus the tetraploids R. ‘Countess of 
Derby’ and R. ‘marinus Koster’. 

in 2008, the Siuslaw Chapter of American 
rhododendron Society included on their list of 
best elepidote rhododendrons the triploids R. 
‘Cynthia’, R. ‘Dame nellie melba’, R. ‘Grace 
Seabrook’ and R. ‘taurus’, and the tetraploids R. 
‘Grand Slam’, R. ‘lem’s monarch’, R. ‘horizon 
monarch’, R. ‘point Defiance’ and R. ‘Very Berry’. 

By 2011, rhododendrons of the year, proven 
performers, Awards of Garden merit and Best in 
Show trusses were added to the ‘bests’ mentioned 
above, taking in the triploids R. ‘Anita Gehnrich’, 
R. ‘Anna rose Whitney’, R. ‘Cotton Candy’, R. 
‘ebony pearl’, R. ‘Gartendirektor rieger’, R. 
‘hallelujah’, R. ‘markeeta’s prize’, R. ‘platinum 

pearl’, R. ‘Solidarity’ and R. ‘Super Dog’, and the 
tetraploids R. ‘Gentle Giant’ and R. ‘trude 
Webster’. 

R. ‘pink pearl’ won the first Award of merit in 
1897 and was selected rhododendron of the 
year in 2006 by the Southwestern Chapter of 
the American rhododendron Society. in 1950, 
a large R. ‘Cynthia’, bred in 1858, was the first 
rhododendron planted in the Crystal Springs 
rhododendron Garden. R. ‘trude Webster’ won 
the American rhododendron Society’s first 
Superior plant Award in 1971 and is still found 
on lists of proven performers for the west coast. 
R. ‘Broughtonii’, bred in 1840, is still considered 

historical evidence indicates that by 1910 the 
triploids R. ‘Betty Wormald’, R. ‘Beauty of 
littleworth’, R. ‘Broughtonii’, R. ‘Cynthia’, R. 
‘Gomer Waterer’ and R. ‘pink pearl’ would have 
been on most people’s lists of best elepidote 
rhododendrons. 

in 1958, George Grace’s list of best elepidote 
rhododendrons included all but one of these 

R. ‘BEAUTY OF LITTLEWORTH’ (griffithianum x
campanulatum) is a triploid from 1884. the species
r. griffithianum is involved in a number of older
polyploid breeding programs   

sAlly & John perKins

TETRAPLOID R. ‘LEM’S MONARCH’ is a sister
seedling of R. ‘point Defiance’  

sAlly & John perKins

R. ‘ANNA ROSE WHITNEY’ is a triploid produced
from a diploid species (R. griersonianum) and
tetraploid pollen parent (R. ‘countess of Derby’)   

sAlly & John perKins
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noteworthy is that more hybridizers have 
worked with confirmed elepidote polyploids 
than there are such confirmed polyploids. more 
importantly, some of the hybridizers on this 
list are best known for the polyploid elepidotes 
they have created. in fact, in a few instances 
polyploid elepidotes have been named in honor 
of a wife, a mother, or a grandparent. 

incidentally, mossman, working with the 
diploid deciduous azalea species Rhododendron 
occidentale, discovered what Barlup later 
discovered working with hybrid elepidotes: 
diploids are much more likely to accept pollen 
from tetraploids than tetraploids are to accept 
pollen from diploids. We have addressed this 
topic in more detail elsewhere.6

Jim Barlup wrote the following about using 
polyploid elepidotes as parents: 

‘I continue to test the pollen and plants which I 
doubt for 3 or 4 years to determine their fertility or 
sterility. If you cross a diploid with tetraploid pollen 
you can achieve beautiful seedpods but their 
germination is very difficult. 3% seed germination 
for ‘Point Defiance’. Obtained are both diploid or 
tetraploid offspring.’7

Breeding with polyploid elepidotes is not an easy 
task which explains why so few polyploids have 
been created to date, despite so many hybridizers 
having attempted to use them as parents. 

ron naylor wrote the following about his best 
plant, R. ‘Francis Augustus Storey’, from a cross 
involving r. ‘point Defiance’:

to be among the best warm weather 
rhododendrons according to Don Burke who 
gardens in Australia. 

in other words, over 25 of the 50 or so 
confirmed polyploid elepidote rhododendrons 
have appeared on lists of the best rhododendrons 
and once these polyploids appear on such lists 
they tend to make future such ‘best’ lists. 

the following hybridizers have worked with 
or produced polyploid elepidote hybrids: 

Barlup, Bones, Boulter, Bovees, Brack, Briggs, 
Brockenbrough, Broughton, Bruns, Colombel, 
Croux et Fils, de la Sablière, Drake, elliott, 
endtz, evans, Farewell, Felix and Dijkhuis, 
Fennichia, Fujioka, Gill, Greer, Gehnrich, 
hachmann, hall, hartman, heinje, henny and 
Wennekamp, hobbie, horlick, horsley, Johnson, 
Kavka, Kehr, Korn, Koster, larson, laxdall, 
lem, loder, lofthouse, mangles, markeeta, 
mcCullough, moynier, mossman, murcott, 
naylor, ostler, patterson, pearce, perkins, 
rabideau, ragans, reuthe, Sanders, Schannen, 
Seabrook, Shapiro, Smith, Standish & noble, 
Stead, Stevenson, Stockman, thacker, thornton, 
van nes, Van Veen, Vinson, von martin, 
Waldman, Walton, Waterer, White, Whitney, 
Wilson, Weinberg & Smith, and Woodward. 

TRIPLOID R. ‘EBONY PEARL’ is a sport of a
triploid (R. ‘pink pearl’) that maintained the
ploidy level                sAlly & John perKins

DIPLOID R. ‘THE HONOURABLE JEAN MARIE DE
MONTAGUE’ dates from 1901; it probably
produces unreduced gametes   

sAlly & John perKins
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NAMED ELEPIDOTES SUSPECTED OF BEING POLYPLOID (AS YET UNTESTED)

Adriaan Koster 
Aggie 
Aibette 
Alibaby 
Annie e. endtz 
Arden primrose 
Ariel sherman 
Aristide briand 
Arnold piper * 
Arthur ostler 
babar 
bellevue 
bernard crisp 
bernard shaw 
boskoop concorde 
bruns sirius 
canadian beauty * 
cara Meg 
caruso 
castanets 
charis 
courtenay Duke 
Dagmar 
Denali 
Diane Marie 
Diane titcomb 
Direktor siebert 
Doctor A. blok 
Doctor Arnold W. endtz 
Doctor h.c. Dresselhuys 
Don Juan 
Donald Waterer 
Doris nolan 
Double Drake 
Dr. v.h. rutgers 
edward cornelius 
elizabeth titcomb 
ester grace 
eureka Maid 
fiona Wilson 
forever violet 
fragrant sensation * 
francis Augustus storey * 
frentano 
friesland 
garnet 

george hardy 
germania * 
gill’s gloriosa 
goliath 
grab ya * 
gunborg 
gwen bell 
hachmann’s Anastasia 
hachmann’s Kristina 
haithabu 
halfdan lem 
heat Wave 
heinje’s venezia 
helen Druecker 
hollandia 
horizon serenity * 
ilam Apricot 
inheritance 
irmelies 
isadora 
isobel baillie 
Jan Dekens 
Janet Ward 
Jean lennon 
Jean Marie variegated 
Jeanne yvonne 
Jenice coffey 
Johnny bender 
Julie titcomb 
Justa pink 
Kareness 
Kathe heinje 
Kathy Ann pieries 
Kay too 
KsW 
lady longman 
leonardslee giles 
lilian 
loder’s White 
lou-John gem 
Madah Jean 
Margaret Mack 
Marion 
Mary-ed 
Maureen ostler 
Melville 

Miss Kitty 
Mistake 
Mrs e. c. stirling (sister of 

pink pearl) 
newcomb’s sweetheart 
nicandra newman 
orrie Dillie 
patricia Jacobs * 
peggy bannier 
pink goliath 
president Kennedy 
pride of roseburg * 
princess Debiann 
professor hugo de vries 
professor J. h. Zaayer 
Qualicum’s pride 
Queen Mary 
record 
reverend paul * 
red Walloper * 
rhododendron niveum 
robert Korn 
romilda 
rotha 
scandinavia 
seraphine 
shalom 
shari laurel 
sheer enjoyment * 
sierra sunrise 
sigrid 
souvenier de Doctor s. endtz 
standishii 
titness belle 
tt116 
twins candy 
virgo * 
vonnie stockman 
Walküre 
Walloper * 
Whidbey island 
White swan 
William Avery * 
 
 
* Almost certainly polyploid
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have marked using an * the dozen or so we think 
are the most likely (almost certainly) polyploids. 

most in this list are known to have at least one 
polyploid parent, be a sibling of a polyploid, or be 
a parent of one or more polyploids. however, both 
triploid and tetraploid hybrid elepidotes are known 
to be capable of producing diploid offspring when 
the other parent is a diploid. many hybrids on our 
suspected polyploid list have one parent suspected 
of being a diploid. in other words, a diploid can 
have a polyploid parent or sibling. moreover, two 
diploid parents can produce a polyploid offspring 
so having a polyploid offspring does not insure 
either parent is a polyploid. 

if one excludes the known or suspected 
polyploid hybrids listed, creating a list of 100 
suspected polyploid named elepidote hybrids, 
where more than 20% would test as polyploid, 
would be difficult. in fact, it is highly likely 
that most attempts at such a list of 100 named 
elepidote hybrids would include very few if any 
additional polyploids. 

in other words, we speculate that nearly all 
(over 90%) named polyploid elepidote hybrids 
named prior to this article appear in this single 
article. this is almost certainly the case for 
polyploid elepidote hybrids named prior to 
2000. the chances there were more than 200 
polyploid elepidote hybrids named prior to that 

‘‘Francis Augustus Storey’ – Best of grex of four 
plants from weak germination. One died in 2000 
and another in 2001.’8

Dick murcott wrote the following about the 
plant he calls ‘tt116’: 

‘TT116 – [(‘Jean Marie’ x yakushimanum) x 
‘Grand Slam’]. Only one seed from this cross 
germinated. Looks like a tetraploid. Pink. Looks like 
‘Trude Webster’ but is definitely a seedling.’9

Barlup, murcott and naylor each encountered 
both the wonder and puzzles presented by 
polyploid rhododendrons. 

We have discovered for deciduous azaleas 
that seed produced from tetraploid x tetraploid 
normally has high rates of germination but 
germination from diploid x tetraploid crosses 
varies greatly but is normally low. 

to read about Frank Abbott’s encounter with 
the wonders of working with deciduous azaleas 
of different ploidy levels see ‘Frank Abbott’s 
Village of Azaleas’10 or ‘‘margaret Abbott’ is a 
tetraploid’.11 

sUspecteD ploiDy
Despite having created the suspected polyploid 
list (opposite), we believe that over 25% would not 
test as polyploid. however, R. ‘Fragrant Sensation’, 
R. ‘Grab ya’, R. ‘pride of roseburg’ and R. ‘Sheer 
enjoyment’, having both parents as tested 
tetraploids, are almost certainly polyploids. We 

R. ‘MARGARET ABBOTT’ is a tetraploid deciduous
azalea produced from a diploid species
(R. prinophyllum) and a tetraploid species
(R. calendulaceum)               sAlly & John perKins

R. ‘POINT DEFIANCE’ is a tetraploid produced by
the diploid seed parent’s (R. ‘Anna’) unreduced
gametes and the tetraploid pollen parent (R.
‘Marinus Koster’)                    sAlly & John perKins
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are low. the chances there were more than 50 
tetraploid elepidote hybrids named prior to 2000 
are even lower. 

in short, there are no rules of thumb for 
guessing the ploidy of the offspring for hybrid 
elepidotes if the parents are of mixed ploidy 
levels or either parent is a triploid or pentaploid. 

Diploid x diploid will almost always (but not 
always) create diploid offspring. tetraploid x 
tetraploid will almost always (but not always) 
create tetraploid offspring. however, diploid x 
tetraploid and tetraploid x diploid, which are 
normally associated with producing triploid 
offspring, are known to often produce a 
combination of diploids, triploids, and tetraploids 
when working with hybrid elepidotes. 

triploiDs, fertile triploiDs AnD 
triploiDs As the progeny of triploiDs 
triploids are normally believed to be produced by 
one of two mechanisms. two diploids can cross 
where one diploid parent, instead of providing 
one set of chromosomes, provides two, resulting 
in an offspring that has 3 sets of chromosomes. 
this is commonly referred to as the unreduced 
mechanism for creating triploids. 

ploidy results suggest that triploids such as R. 
‘Anita Gehnrich’, R. ‘Grace Seabrook’, R. 
‘markeeta’s Flame’, R. ‘markeeta’s prize’, R. 
‘Solaridity’ and R. ‘taurus’ were most likely 
created by this unreduced mechanism. 

on the other hand, a diploid parent and a 
tetraploid parent can cross where the diploid 
parent provides one set of chromosomes and 
the tetraploid parent provides two sets of 
chromosomes resulting in an offspring with 3 
sets of chromosomes. this is referred to as the 
normal meiosis interploidy mechanism for 
creating triploids. 

ploidy results suggest that triploids such as R. 
‘Anna rose Whitney’, R. ‘Cotton Candy’, R. ‘el 
Camino’, R. ‘hank’s Folly’, R. ‘Julia Caroline, R. 
‘lady of Spain’, R. ‘lucky Strike’, R. ‘lydia’, R. 
‘opal thornton’, ‘platinum pearl’, R. ‘rwain’, R. 
‘Steredenn’, R. ‘Sugar pink’, R. ‘Super Dog’, and 
R. ‘Van’ were most likely created by this normal 
meiosis interploidy mechanism. 

triploids are commonly believed to always be 
sterile as both seed parents and pollen parents. 
yet offspring are documented for triploids such 
as R. ‘Anna rose Whitney’, R. ‘Betty Wormald’, 

FIGURE 2: OFFSPRING FROM TRIPLOIDS: 
Rhododendron ‘pink pearl’
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2. Although a diploid, R. ‘Graf Zeppelin’ exhibits 
characteristics often associated with named 
polyploids. 

tetraploids can be the progeny of triploids: R. 
‘Countess of Derby’, a tetraploid, is documented 
to have 2 triploid parents, namely R. ‘pink pearl’ 
and R. ‘Cynthia’. the tetraploids R. ‘Antoon van 
Welie’, R. ‘Gentle Giant’ and R. ‘Grand Slam’ 
are documented to have a triploid parent. in 
the case of R. ‘Antoon van Welie’, the triploid R. 
‘pink pearl’ is documented as the seed parent. 
(SEE FIG. 2)

marc Colombel donated some of his suspected 
polyploid hybrid seedlings for testing. 
noteworthy is that four seedlings of ‘rwain’ x 
‘l’engin’ tested as tetraploid. R. ‘rwain’ the 
seed parent, is a triploid. R. ‘l’engin’, the pollen 
parent, is a tetraploid. moreover, three seedlings 
of ‘horizon monarch’ x ‘rwain’ tested as 
tetraploids but one seedling tested as triploid. 
R. ‘horizon monarch’ is a tetraploid. 

Fig. 2 suggests that a triploid parent, for 
instance R. ‘pink pearl’, can produce offspring 
that are diploids, triploids and tetraploids. Fig. 
1 suggests that pentaploids are also possible 
from a triploid parent. 

in the 1930s, CJ Darlington showed that 
triploids could be fertile. moreover Darlington 
confirmed a third mechanism for creating 
triploids. Darlington showed that, during 

R. ‘Broughtonii’, ‘Cotton Candy’, R. 
‘Cynthia’, R. ‘Gomer Waterer’, R. 
‘lydia’, R. ‘pearce’s American 
Beauty’, R. ‘phyllis Korn’, R. ‘pink 
pearl’, R. ‘platinum pearl’, R. ‘rwain’, 
R. ‘Solidarity’, R. ‘taurus’ and R. 
‘Val d’Aulnay’. (SEE FIG. 1)

triploids such as R. ‘pink pearl’, 
R. ‘phyllis Korn’, R. ‘rwain’ and R. 
‘taurus’ appear to be partially 
fertile as both seed and pollen 
parents. (SEE FIG. 2) in fact, 
triploids can be the progeny of 
triploids. Based on parental 
documentation, R. ‘Broughtonii’, 
R. ‘pink pearl, R. ‘Gomer Waterer’ 
and R. ‘phyllis Korn’ represent four 
consecutive generations of 
triploids. (SEE FIG. 1) 

three sports of the triploid R. 
‘pink pearl’ were ploidy tested: R. 
‘ebony pearl’ and R. ‘topsvoort pearl’ tested as 
triploid whereas, intriguingly, R. ‘mother of 
pearl’ tested as diploid. (SEE FIG. 2)

Diploids can be the progeny of triploids. the 
diploids R. ‘Graf Zeppelin’, R. ‘hurricane’, R. ‘J.
G. millais’, and R. ‘Summer peach’ are 
documented to have a triploid parent. in the 
case of R. ‘Graf Zeppelin’, the triploid R. ‘pink 
pearl’ is documented as the seed parent. See Fig. 

R. ‘PEARCE’S AMERICAN BEAUTY’ is an example 
of a very cold hardy triploid; the source of the 
higher ploidy is unknown 

sAlly & John perKins

R. ‘HORIZON MONARCH’ is a tetraploid produced from a diploid
seed parent (R. ‘nancy evans’) and a tetraploid pollen parent
(R. ‘point Defiance’)                                     sAlly & John perKins
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Justin ramsey’s work with newly created 
neotetraploids suggests that such neotetraploids 
may experience irregular meiosis. ramsey 
suggests that in some instances a neotetraploid 
may contribute only one set of chromosomes to 
the offspring. For the purposes of this article, we 
refer to this as the super-reduced mechanism. 

Diploids such as R. ‘orange leopard’, R. 
‘rendezvous’ and R. ‘Stony Brook’ may have been 
created by this super-reduced mechanism. in the 
case of R. ‘rendezvous’, the tetraploid R. ‘marinus 
Koster’ is documented as the seed parent. 

noteworthy is that one seedling of R. 
‘horizon monarch’ which had been open 
pollinated, tested as diploid. the actual plant 
of R. ‘horizon monarch’ that was the parent of 
this particular diploid seedling tested as 
tetraploid. other seedlings from the same 
seedpod tested as tetraploid. 

our ploidy results suggest that tetraploids may 
produce diploid, triploid, tetraploid and 
pentaploid offspring. 

norMAl, UnreDUceD, sUper-reDUceD 
AnD DistribUtive Meiosis: by the 
nUMbers 
A diploid rhododendron has 26 chromosomes. 
normally a diploid rhododendron as a parent 
splits in half, contributing 13 chromosomes to 
the offspring. 

A tetraploid rhododendron has 52 
chromosomes. normally a tetraploid 
rhododendron as a parent splits in half, 
contributing 26 chromosomes to the offspring. 

A triploid rhododendron has 39 chromosomes. 
half of 39 is between 19 and 20. Darlington 
showed that if a triploid having 39 chromosomes 
were to split, it would split mainly 19/20 but 
also, to ever decreasing occurrences, 18/21, 
17/22, 16/23, 15/24, 14/25 and 13/26, where 
the splitting as 13/26 occurs the least. this 
splitting would form a bell shaped curve 
between 13 and 26. 

thus, in principle, for rhododendrons: 
 

• diploid x diploid usually results in a diploid 
since 13 + 13 = 26

• tetraploid x tetraploid usually results in a 
tetraploid since 26 + 26 = 52

• diploid x tetraploid usually results in a triploid 
since 13 + 26 = 39

meiosis, triploids chromosomes may split 
forming a bell-shaped curve distribution. this 
means that although there are a few cells 
formed with 1x and 2x chromosomes, most are 
closer to the midpoint of 1.5x. So in a few cases, 
a triploid parent can act as a diploid contributing 
1 set of chromosomes or as a tetraploid 
contributing 2 sets of chromosomes. 

our ploidy results, when combined with the 
documentation of parentage, strongly suggest 
this third distributive meiosis mechanism 
does occur for fertile triploid elepidote 
rhododendrons. 

hans eiberg has determined in controlled lab 
experiments that, for rhododendrons, hybrid 
triploid pollen is sometimes as viable as any 
hybrid diploid pollen.

tetrAploiDs AnD DiploiDs As the 
progeny of tetrAploiDs 
tetraploids such as R. ‘Doreen Gale’, R. 
‘Gorgeous George’, and R. ‘legend’ have been 
created by the normal meiosis mechanism 
where both parents are tetraploids. 

tetraploids such as R. ‘horizon monarch’, R. 
‘lem’s monarch’, R. ‘l’engin’, R. ‘point Defiance’ 
and R. ‘Very Berry’ may have been created by 
the unreduced mechanism of a diploid parent 
with the other parent being a tetraploid. 

R. ‘ANITA GEHNRICH’ is a triploid probably 
produced by the diploid seed parent’s (R. ‘the 
honourable Jean Marie de Montague’) unreduced 
gametes                 sAlly & John perKins
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Approximately two-thirds of the named 
hybrid elepidote rhododendrons which tested 
as polyploids tested as triploids with the 
remaining third testing as tetraploids. 

triploids can be fertile as both seed and pollen 
parents. triploids are able to produce diploid, 
triploids, tetraploid and pentaploid offspring. 

tetraploids are able to produce diploid, 
triploid, tetraploid and pentaploid offspring. 

the mechanisms of normal, distributive, un-
reduced and super-reduced meiosis are discussed. 

 
this research used as a foundation, work done by 
the following: 
Hybridization of Rhododendron Elepidote Polyploids 
by Jim Barlup www.rhododendron.fr/articles/
article35c.pdf
Rules of Engagement: Have Pollen – Will Travel by 
John and Sally perkins 
http://rosebayblog.blogspot.com/2009/12/rules-
of-engagement.html
Ploidy Levels and Relative Genome Sizes of Diverse 
Species, Hybrids and Cultivars of Rhododendron by 
Jeff r. Jones, thomas G. ranney, nathan p. lynch 
and Stephen l. Krebs 
http://www.holdenarb.org/education/
documents/Jonesetal2007.pdf
Ploidy Breeding and Interspecific Hybridization in 
Spathiphyllum and Woody Ornanamentals by tom 
eeckhaut 
http://lib.ugent.be/fulltxt/rUG01/000/788/476/
rUG01-000788476_2010_0001_AC.pdf
Meiosis in Polyploids Part I. Triploid and Pentaploid 
Tulips by W. C. F. newton and C. D. Darlington 
http://www.springerlink.com/content/
d017424p78822ll3/
Neopolyploidy in Flowering Plants by Justin ramsey 
and Douglas W. Schemske 
http://www.botany.wisc.edu/courses/botany_
940/07polyploidy/papers/ramseySchemske02.pdf
posts for each sample ploidy tested are available 
on the rosebay Blog. 
posts have been grouped using tags to promote 
easy viewing of related posts. 
please weigh in by exploring these posts to 
discover the wonderful world of ploidy in the 
rhododendron Garden. 
http://rosebayblog.blogspot.com/search/label/U 
of Coimbra

• diploid x unreduced diploid can in a few  
instances result in a triploid since 13 + 26 = 39. 

• unreduced diploid x tetraploid can in a few in- 
stances result in a tetraploid since 26 + 26 = 52

• diploid x super-reduced tetraploid can in a few  
instances result in a diploid since 13 + 13 = 26 

• diploid x triploid can in a few instances result 
in a diploid since 13 + 13 = 26 or in a triploid 
since 13 + 26 = 39

• triploid x tetraploid can in a few instances 
result in a triploid since 13 + 26 = 39 or in a 
tetraploid since 26 + 26 = 52 

noteworthy is that other researchers found that 
the offspring of triploids are often aneuploids 
(having an abnormal number of chromosomes). 
For rhododendrons, an aneuploid would have a 
number of chromosomes slightly more or less 
than 26 (2x), 39 (3x), 52 (4x), 65 (5x) or other 
multiples of 13 (x=13). 

the unstable meiosis associated with triploids 
and neotetraploids most likely means that some 
of the rhododendrons listed above as diploids, 
triploids, or tetraploids do not have exactly 26, 
39, or 52 chromosomes but instead may have a 
chromosome count close to these numbers. 
Flow cytometry being a method of weighting 
sets of chromosomes rather than counting the 
number of chromosomes is not well suited to 
separating euploids (a normal number of 
chromosomes) from aneuploids when the 
samples tested involve interactions between a 
wide range of species within the same genus. 

sUMMAry 
named hybrid elepidote polyploid rhodo-
dendrons have played an important role in the 
garden for more than 150 years. 

the physical characteristics associated with 
polyploid rhododendrons have proven to be 
highly desired by gardeners since their 
introduction by Broughton, Standish & noble 
and Waterer. 

the ploidy of more than 100 named hybrid 
elepidote rhododendrons is listed above. 

Although to date all species of elepidote 
rhododendrons have tested as diploid, more 
than 50 named hybrid elepidote rhododendrons 
have tested as polyploids. 
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