
slide 1 It seems like every time I go into a garden center, I see plants 
that I have never seen before.  And like most gardeners, I want to 
buy them all!  It is said that new plants drive the nursery and 
greenhouse industries.  What I’m going to do today is talk about 
where all those new plants are coming from.

slide 2 There are 4 major avenues through which new plants are 
developed.  These are not mutually exclusive. Many plants have 
been developed as a series of these methods, and I’ll try to 
mention those as we go through, but it’s easier to discuss each 
avenue to plant development separately. 

slide 3 First, we will talk about exploration.  Plant exploration was the 
main source of new plants in the past (for example, Lewis and 
Clark expedition), but is still occurring.

slide 4 Exploration trips in Eastern Asia and parts of the former USSR 
are mainly focused on woody landscape plants.  (Many woody 
plant genera have species found in both Eastern US and Eastern 
Asia; for example, Cornus florida (flowering dogwood) in US, 
Cornus kousa (kousa dogwood) in Asia).  Herbaceous plants 
(both annuals and perennials) have been brought back to the US 
from South America and South Africa.  Exploration in US 
continues.  Example is USDA-funded collection trips for ash 
(Fraxinus) plants resistant to Emerald Ash Borer.

slide 5 Many plant exploration/collection trips are funded and staffed by 
multiple entities.  The USDA both funds it’s own trips and makes 
grants available to universities, botanical gardens, etc.  Some of 
the large nurseries and even some private individuals may also 
be involved.  This photo is of Ozzie Johnson, an Atlanta 
nurseryman, who has collected plants in Vietnam.

It takes a certain type of person to go on a plant exploration/
collection trip.  Requires knowledge of plant taxonomy, 
horticulture, greenhouse and nursery industry needs — plus 
willing and able to trek across rough terrain and live in less than 
ideal conditions.  Local guides are usually included as a part of 
the team. 



slide 6 It used to be that plants were just ripped up and taken back with 
the collectors.  That’s no longer the case.  Now collection is the 
form of seeds.  If the exploration trip occurs before seeds are 
available. there may be a need for a second trip or locals may be 
asked to collect seed.  GPS has been invaluable for marking 
plants of interest.  (Much better than “the plant to the left of the 
big rock behind the twisted tree!)  Herbarium samples are also 
collected.

slide 7 Plants grown from seed collected on exploration trips are usually 
considered unimproved germplasm — in other words, not yet of 
commercial value but useful for breeding better plants.  These 
plants may be the source of disease & insect resistance; cold, 
heat & drought tolerance.  Species previously unknown may be 
found.  Occasionally, plants may be found that are immediately 
ready for commercial production.  There is a critical need for 
collecting plants from areas in which habitat destruction is 
occurring.

slide 8 The next source of new plants is the selection of sports — which 
are mutations occurring in part of a plant.

slide 9 Sports are often noticed during nursery or greenhouse 
production.  Many hosta cultivars are the result of mutations.  
Sometimes a branch of a plant will be seen to have larger or 
more deeply flowers.  Not all sports can be stabilized.  One of the 
most noticeable and common reversions is in variegated 
euonymous — some branches dark green, others mainly yellow.  
These really stand out, and not in an attractive way, in the 
landscape.  Unfortunately, you can see many of these in our 
neighborhood!  The mutation in a sport will not be passed on to 
offspring, so the plants must be propagated vegetatively.

slide 10 Some people think nectarines are a cross between a peach and 
a plum, but they are actually just a sport of peach that has a 
smooth skin.  Climbing roses are sports of non-climbing roses.  

Tissue culture is being used more and more for propagating new 
plants.  While most plants produced through tissue culture will be 
identical, occasionally sports are found.  Sometimes they turn out 
to be valuable on their own.



slide 11 Here is one rather dramatic example of a sport recovered from 
tissue culture.  ’Georgia Peach’ Heuchera (coral bells) was 
obtained through breeding.  While being propagated in tissue 
culture, a purple plant was observed.  It was introduced as 
‘Georgia Plum’.  These two cultivars are also genetically identical, 
with the exception of gene or genes coding for leaf color.

slide 12 Here’s another example.  Oakleaf hydrangea cultivar ‘Little 
Honey’ was found following tissue culture propagation of ‘Pee 
Wee’.  The bright yellow leaves really stand out in a shady part of 
the garden.

slide 13 The next method of obtaining new cultivars is through seedling 
selection.  I’m using this category for selection that takes place 
without breeding.  Selection is a integral part of breeding work, 
but may also occur without breeding (that is, without choosing 
parents and making pollinations; often without a clear objective, 
other than to find a “better” plant).

slide 14 Most woody landscape plants and many new perennials are 
normally propagated vegetatively, through cuttings, budding, 
grafting or tissue culture.  When seedlings from these plants are 
grown out, there will be a lot of variation.  Some plants that have 
superior traits may be identified among these seedlings.  
Sometimes these plants have been found in the wild, other times 
in cultivation.  They are often identified by horticultural 
professionals, but sometimes by home gardeners.  I’ll talk more 
about patenting plants later, but wanted to mention now that a 
plant that is found in the wild can not be patented.

slide 15 Here is one example of a seedling selection.  A nurseryman in 
Tennessee found a redbud plant with bright gold new foliage in a 
block of seedlings.  He hadn’t set out to find a gold-foliage plant 
when he planted the seed; he was just observant.  He 
propagated the plant and it is being sold as ‘The Rising Sun’.  It is 
a beautiful plant that holds its color well into summer.

slide 16 Another example is the smooth hydrangea cultivar ‘Hayes 
Starburst’.  It was found by Hayes Jackson, an Alabama 
Cooperative Extension specialist, in his garden.  The flowers look 
like shooting stars.



slide 17 This plant traces its origins to both exploration and seedling 
selection.  Seed of an evergreen dogwood (Cornus angustata) 
was collected in China.  Seedlings were grown out and one was 
identified that flowered very heavily and had large flowers.  It’s 
named ‘Empress of China’ and is part of the Southern Living 
Plant Collection.  Cornus angustata looks very much like kousa 
dogwood, except it is evergreen.  Like C. kousa, it flowers after 
leaves emerge.  I planted a very small plant of ‘Empress of 
China’ in fall 2015 (all I could find was a spindly plant in a 2-
gallon pot).  It flowered this spring, grew a lot this summer, and is 
now covered with flower buds.

slide 18 This final example involves a plant that may not be familiar.  
Distylium is a member of the witch hazel family and has been 
called “the best plant you’ve never heard of”.  It’s a very easy to 
grow and a versatile plant.  The evergreen foliage is a blueish-
green color.

slide 19 Dr. Mike Dirr, formerly of Univ. of Georgia, planted seeds 
collected from a hybrid Distylium plant.  He identified 5 plants that 
he thought were superior and different enough from each other to 
merit introduction as cultivars.  Some are small plants, good for 
foundation plants, while others are larger and could be used as a 
screen or specimen plant.

slide 20 The final method for producing new plants is through breeding.

slide 21 What is plant breeding?  It has been defined as the art and 
science of changing the traits of a plant in order to produce 
desired characteristics.  The art part is especially important when 
dealing with ornamentals, as one has to know what traits will 
enhance the appearance of the species.  The science is based 
on the rules of genetics.  However, you don’t have to know 
anything about genetics to identify a special plant should one 
come up in your garden!



slide 22 Parents are usually chosen for having complementary traits.   For 
example, one may be tall with pink flowers, the other short with 
white flowers.  You would hybridize these plants hoping to find 
short, pink flowered plants.  

Hybridization often requires hand-pollination, which can be very 
time consuming and difficult in species with very small flowers.  
Some  breeders have utilized bees in cages to make pollinations.

slide 23 This is a brief description of how hand pollinations are made.  All 
flowers that have already opened on the maternal parent are 
removed.  The flower head is covered until more flowers open.  
Unless the plant is self-incompatible (won’t set seed from it’s own 
pollen), it may be necessary to remove the anthers from the 
maternal flowers prior to pollen release.  

On the day of pollination, pollen is collected from paternal parent.  
The anthers may be removed and touched directly to the stigmas 
of the open flowers or pollen may be collected on a slide, in a 
small bottle, etc. and dabbed on stigma using fine brush or q-tip.  
Flowers are covered to protect against contaminant pollination.  
Paper or breathable plastic bags may be used to cover flowers.

slide 24 This is a lacecap hydrangea flower head that is being prepared 
for pollination.  Magnifying visors and sharp forceps, plus steady 
hands and patience, are required.

slide 25 Here you can see pollen that is ready to be transferred.

slide 26 These bags are a specialty product; they exclude insects and air-
borne pollen but are breathable.  Paper bags are sometimes 
used, but heat can build up inside them.

slide 27 With seed-propagated species (primarily annuals), the plants 
may have to be taken through several generations to stabilize the 
trait.  Most new perennials and shrubs are increased vegetatively.  
As mentioned earlier, tissue culture is being used more and more 
with new selections — mainly because numbers of plants 
available for sale can be built up more quickly than by using 
conventional propagation techniques.



slide 28 The US National Arboretum has had a long history of breeding 
new ornamental plants - crape myrtles, magnolias, viburnums, 
maples, elms, lilacs, and many other genera. Universities have 
gotten into ornamental breeding more and more, especially since 
patenting has become more common.  They use the revenue 
from licensing to support research efforts.  North Carolina State 
University in particular has a very productive ornamental plant 
breeding group.  Some arboreta and botanical gardens have 
ongoing breeding efforts, although usually with just one or a few 
species.  Some of the large nurseries and seed companies have 
hired plant breeders; they also have people working to identify 
plants bred by others than they can acquire exclusive rights to.  
There are even “backyard breeders”.

slide 29 Many of our new plants were developed outside the US.  The 
rights to market these plants in the US may be bought by US 
nurseries and seed companies.  Depending on the species, the 
plants may be subject to a post-entry quarantine when coming 
into this US; this is enforced by APHIS (Animal and Plant Health 
Inspection Service).  

slide 30 Before I move on to examples of breeding, I want to make sure 
everyone knows what the word cultivar means.  It stands for 
cultivated variety.  Variety is a botanical term.  While most people 
might say, for instance, that they grow the variety Better Boy 
tomato, technically that is not correct.  Better Boy is a cultivar, 
not a variety.  The cultivar name is always given in single quotes.

slide 31 I’m going to spend most of the rest of the talk presenting 
examples of new plants that were developed by breeding.  Not 
only is this my primary interest, it is also the way most of our new 
plants are originating.  By no means is this a complete list of all 
the breeders or new plants on the market, but I hope it will give 
you a good idea of the type of work that is being done — and 
maybe get you interested in some of these new plants.

The first few examples involve annuals, starting with Calibrachoa.  
This plant was unheard of 20 years ago (and I remember trying to 
figure out how to pronounce it).  Now, it’s everywhere.  It is 
closely related to Petunia, which it resembles, but has a wider 
range of flower colors and is somewhat more drought tolerant.



slide 32 Calibrachoa breeding started when a Japanese seed company 
collected  plants throughout its native range in South America.  
They made improvements in a number of traits.  The first group 
to be released were called the Million Bells series, which is where 
the common name came from.  Improvements continue to be 
made.

slide 33 Tremendous range of flower colors, including bicolors, are now 
available.  There are even some double-flowered Calibrachoa 
cultivars.

slide 34 Angelonia is another newcomer to the annual market.  It is native 
to Central America.  Breeding has resulted in larger flowers, 
longer flowering period, and a range of flower colors.  Angelonia 
is drought-tolerant and loves heat — a perfect plant for the South!  
This breeding work was done in US by Ball Seed Company.

slide 35 We are all familiar with regular impatiens, which require shade, 
and New Guinea impatiens, which can take more sun.  A new 
series of impatiens is now available call SunPatiens.  They look 
like New Guinea impatiens but grow better in heat and full sun.  
These were bred in Europe.

slide 36 Moving on to perennials, there are many new cultivars of 
Echinacea (coneflower).  Much of the breeding has focused on 
hybridizing native purple coneflower with other Echinacea 
species for the purpose of developing cultivars with a range of 
flower colors.

slide 37 There are four major breeding programs working with Echinacea, 
3 in the US and the other in Europe. 

The plant shown here is ‘Big Kahuna’, bred by Terra Nova.

slide 38 In addition to the traditional coneflower with light purple flowers, 
there are now yellow, pink, orange and red coneflowers.  This 
yellow cultivar is ‘Dixie Sun’ and the red one is ‘Tomato Soup’.  
Both were also bred by Terra Nova Nurseries.



slide 39 A new coneflower I’ve had good luck with is ‘Cheyenne Spirit’.  
This is sort of an anomaly among new perennials in that it is 
seed-produced.  If you buy several plants, you will get a mix of 
flower colors.  Most coneflowers do not bloom well the first year 
from seed, but this cultivar does.  I bought 7 plants 2 years ago.  
All survived, but no two have the same flower color.  Because it 
does not set seed, individual flowers last for a long time and it 
blooms all summer and into fall.

slide 40 Another perennial in which there have been extensive breeding 
efforts is Heuchera, or coral bells.  (I mentioned this plant earlier 
when I discussed sports from tissue culture.)  There are between 
35 to 50 species of this native plant.  Breeders have been 
hybridizing these species to produce plants with different colored 
foliage.  The original plants had green leaves, as shown in this 
photo.

slide 41 The first purple-leafed plant was found in 1980 among seedlings 
collected from southern US (this is an example of seedling 
selection, without breeding).  It’s interesting that even though the 
genus is native to the US, this plant was selected in England.  
Two US nurseries, Terra Nova and Primrose Path, are leaders in 
Heuchera breeding.

slide 42 You can now find Heuchera cultivars with chartreuse, gold, 
amber, silver, purple, red, and orange foliage.  Some are more 
tolerant to heat than others; these have Georgia or Southern in 
their cultivar names.

slide 43 Heucherella is a hybrid between Heuchera and Tiarella (foam 
flower).  The same breeders have been working with this 
intergeneric hybrid and it is now available in a range of foliage 
colors.



slide 44 Moving on to shrubs, the story behind the Encore series of 
azaleas is interesting.  Mr. Buddy Lee was working as nurse 
when he developed the Encore azaleas.  He had grown up in the 
nursery business, but had no formal training as a plant breeder.  
He did the initial work at his home.  He hybridized a summer-
blooming azalea species with traditional spring flowering 
cultivars.  He identified plants that flowered both in spring and in 
fall (and sometime even in summer).  He sold the license for 
producing Encore azaleas to Plant Development Services Inc., 
which is where he is now employed.

slide 45 There are now 30 Encore azalea cultivars.  They all have the 
word Autumn in their name.  This is my favorite, ‘Autumn Rouge’.  
There are white, pink, purple, magenta, coral and red colored 
cultivars available.

slide 46 Buddleja, or butterfly bush, is an old-fashioned plant that has 
become popular again.  Most plants grow 6 feet or more in 
height.  ‘Blue Chip’, which was bred at North Carolina State 
University, only grows 2 to 2.5 feet tall and wide.  Perfect for a 
small garden or even grown in a pot on the patio. 

slide 47 Another new group of Buddleja cultivars is the Buzz series.  They 
are smaller than most cultivars (although larger than the plant in 
the previous slide) and are available in a range of flower colors.  I 
just bought a ‘Raspberry Buzz’ plant, so I’ll let you know how it 
does in a couple in years.

slide 48 Since I worked with hydrangeas for 17 years, I’ve included 
several examples of work with this genus.  The big thing in 
bigleaf hydrangea breeding is plants that can flower on current 
year’s growth.  These are referred to as remontant cultivars.  
‘Endless Summer’ was found in a nursery in Minnesota.  Testing 
was done by Univ. of Georgia (which received royalties after it 
was released) and the cultivar was released by Bailey Nursery.  
Probably no plant has had a bigger marketing program behind it 
— magazine articles, sold in blue pots.  Other plants very similar 
to ‘Endless Summer’ have since been found in other gardens — 
including one in the yard of Atlanta’s Penny McHenry who many 
of you may have known.  It’s called ‘Penny Mac’.  



slide 49 Hydrangea arborescens typically has white flowers.  A few plants 
with very pale pink flowers have been found in the wild.  These 
were hybridized to ‘Annabelle’ and two cultivars with large, dark 
pink flower heads released. 

slide 50 Most of the new Hydrangea paniculata cultivars have come from 
breeding work in the Netherlands.  These have large, full flower 
heads.  The plant shown in the photo is ‘Phantom’, but a number 
of small cultivars have also been developed (‘Little Lime’, ‘Little 
Lamb’, etc.)

slide 51 My own breeding work was with oakleaf hydrangea (Hydrangea 
quercifolia).  The objective was to develop compact plants with 
large, upright flower heads.  The compact cultivar ‘Pee Wee’ was 
hybridized to ‘Snow Queen’, a large plant with good flowering.  In 
the second cycle of hybridization and selection, these two plants 
were selected.  ‘Ruby Slippers’ grows 3.5 to 4 feet tall and has 
flowers that turn a deep pink as they age.  ‘Munchkin’ is slightly 
smaller (3 to 3.5 feet tall) and has pale pink flowers.  

slide 52 Another North Carolina State University breeding effort involves 
improving flowering quince.  Three thornless cultivars with large 
bright flowers have been released.  This is ‘Double Take Orange’.

slide 53 and these are the other two cultivars.  Beautiful plants.

slide 54 Some black-leaved crape myrtles have come out of the USDA 
research station in Poplarville, Mississippi.  This work started with 
irradiated seed.  These all have names that include the word 
‘Ebony’.  This one is ‘Ebony and Ivory’.

slide 55 and this is ‘Ebony Flame’.  These are all very striking plants.

slide 56 A final example is another plant produced by North Carolina State 
University.  ‘Ruby Falls’ redbud was produced by hybridizing the 
purple-leafed cultivar ‘Forest Pansy’ with the weeping form 
‘Covey’.  ‘Ruby Falls’ has both purple leaves and weeping habit.



slide 57 To finish up, I’ve included a few slides on plant patents and 
trademarks.  The Plant Patent Act of 1930 allowed for the 
patenting of asexually reproduced plants.  The use of plant 
patents has become very wide-spread in the last 20-25 years.  It 
provides an incentive to develop new plants because anyone 
who wants to produce and sell their plants has to pay a licensing 
fee to the holder of the patent.  

slide 58 Patent holders often give their plant a “nonsense” cultivar name.  
They also apply for a trademark with a catchy name, which is 
what they use for marketing the plant.  The reason for this is that 
plant patents last only for 20 years, but trademarks never expire.  
The thought is that by the time the patent expires, the plant will 
have been established in the buyers’ minds by the trademark — 
and people will predominately buy plants under that name.

slide 59 Using the KnockOut Roses as an example, I’ve listed their patent 
and trademark names.  In 20 years (less now, since these were 
released several years), are you going to buy a plant called 
Double KnockOut or Radtko?  How could you even pronounce 
‘Radtkopink’ to ask if they carried it?

I have to confess at this point, that I have incorrectly presented 
the names of many of the plants I talked about today.  I used the 
trademark name, which should not be enclosed in single quotes.  
I did this so, in case anyone sees a plant they are interested in 
buying in today’s talk, they will have better luck finding it under 
the trademark name.  I hope the taxonomy police don’t come 
after me!

slide 60 In conclusion, new plants are entering the market place from 
multiple sources.  Some may have been found in a homeowner 
backyard, others the results of years of breeding.  What is really 
important is that people in the US stay interested in gardening 
and landscaping — and new plants seem to be one way to 
encourage that interest!


