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Exploration — Where? 

Eastern Asia (Vietnam, 

China, Taiwan) 

Russia, Georgia, and other 

former Soviet states 

South America 

South Africa 

United States 



Exploration — Who? 

Federal government (USDA) 

Universities 

Arboreta & botanical gardens 

Nurseries 

Private individuals 

Requires specialized knowledge 

and adventuresome personality 

Locals included in collection team 



Exploration — What? 



Exploration — Why? 

Unimproved germplasm (plants 

used in breeding) 

Disease & insect resistance; cold, 

heat & drought tolerance 

Unknown species 

Potential new ornamentals 

Habitat destruction 
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Selection of sports 

Source of many 

variegated plants and fruit 

tree cultivars 

Plants with larger or more 

intensely colored flowers 

Sometimes difficult to 

stabilize (may revert) 

Must be propagated 

vegetatively 



Selection of sports 

Nectarines are sports of 

peaches 

Climbing roses are sports of 

non-climbing roses 

Often found among plants 

propagated using tissue 

culture  



‘Georgia Peach’ and ‘Georgia Plum’ 

Heuchera 



Hydrangea quercifolia  

‘Little Honey’ 
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Seedling selection 

Seedlings of plants that are normally asexually 

propagated will have variable traits 

Superior (or just unusual) plants selected from wild, 

nursery, garden, etc. 

Selections have been made by gardeners and nursery 

professionals 

If seedling is growing in the wild, it can not be patented 



Cercis canadensis (Redbud) 

‘The Rising Sun’ 

discovered in a block of 

seedlings being grown 

for bare-root production 

Selected and introduced 

by Jackson Nursery, 

Belvedere, Tenn. 



Hydrangea arborescens ‘Hayes 

Starburst’ 



Cornus angustata ‘Empress of 

China’ 

Evergreen dogwood with large and 

numerous flowers 

Found among a group of seedlings 

Seed brought from China 

Discovered by John Elsley, 

Greenwood, SC 

Southern Living Plant Collection 

Like Cornus kousa, flowers after 

leaves emerge 



Distylium  

“The best plant you’ve never heard of” 

Evergreen, compact plant 

Disease and insect resistant 

Heat and drought tolerant 

Can be grown in wet soils 

Light shade to full sun 

Small, red flowers in late winter 



Distylium cultivars 

Five cultivars selected from open-pollinated 

seed of a Distylium hybrid by Dr. Mike Dirr, 

Plant Introductions, Inc., Watkinsville, GA 

Range in size from 3’ tall x 4’ wide (‘Vintage 

Jade’) to 8-10’ tall x 6-8’ wide (‘Linebacker’) 

Depending on cultivar, suitable as foundation 

plants, ground cover, hedge or specimen plant 
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Plant Breeding 

Plant breeding is 

the art and science 

of changing the 

traits of a plant in 

order to produce 

desired 

characteristics. 



Steps in Plant Breeding 

Decide on objective 

Select parents 

Hybridize plants 

Evaluate progeny 

Repeat steps 3 and 4 until desired plant type 

is selected 



Hand-Pollination 

Open flowers are removed from plants that are to used as 

maternal parent.   

Emasculation (removal of anthers prior to pollen release) 

may be necessary on flowers of maternal parent 

Pollen is collected from paternal parent 

Pollen is applied to stigma of maternal (seed) parent 

Pollinated flowers are covered to protect against 

contamination 



 



 



 



 



Who is doing ornamental plant 

breeding? 

USDA (including US National Arboretum) 

Universities 

Arboreta & Botanical Gardens 

Nurseries  

Seed companies 

Hobbyists 



Who is doing ornamental plant 

breeding? 

Nurseries and seed companies in other countries 

Japan 

The Netherlands 

Belgium 

Post-entry quarantines may be required for 

plants coming in from other countries 



Cultivar 

The term cultivar stands for cultivated variety 

The term variety is sometimes used 

(erroneously) for cultivar; variety is a 

botanical, not horticultural or agronomic, term 

Cultivar name is given in single quotes 



Calibrachoa (Million Bells) 



Calibrachoa 

About 25 years ago, Suntory Flowers, a Japanese company, 

began breeding Calibrachoa 

They collected seed from all over its native range in South 

America 

Improvements in flower color, flower size, growth habit, ease of 

growing 

First group of cultivars developed were called Million Bells 

series 

Has also been hybridized to Petunia (Petchoa) 





Angelonia  

(Summer 

Snapdragon) Ball 

Seed Company 



Impatiens SunPatiens 

Can be grown in full sun to part 

shade 

Similar in appearance to New 

Guinea impatiens but grow 

better in heat and full sun 

Compact, Spreading and 

Vigorous series 

Bred by Sakata Ornamentals, 

The Netherlands and Denmark 



Echinacea (Coneflowers) 

Breeding has focused on 

hybridizing purple 

coneflower (Echinacea 

purpurea) with different 

species of Echinacea 

One main objective of work 

has been to develop 

cultivars with different color 

of flowers 



Echinacea Breeding 

Chicago Botanical Garden 

Saul Nursery (Atlanta) 

Terra Nova Nurseries 

(Oregon) 

Arie Bloom, The 

Netherlands 





Echinacea ‘Cheyenne Spirit’ 



Heuchera (Coral Bells) and 

Heucherella  

35 to 50 species, all native 

to North America 

Many new cultivars are 

hybrids between species 

x Heuchrella is hybrid 

between Heuchera and 

Tiarella (foam flower) 



Heuchera Breeding 

First purple-leafed Heuchera 

(‘Purple Palace’) was found in 

1980 among a group of 

seedlings collected from the 

southern U.S. and grown in 

Kew Gardens 

Leading breeders: Terra 

Nova Nurseries (Oregon) and 

Primrose Path (Pennsylvania) 



Heuchera 



Heucherella 



Encore Azaleas 

Bred by Robert E. “Buddy” 

Lee of Independence, LA 

Hybridized spring blooming 

azaleas with the Taiwanese 

summer-blooming 

Rhododendron oldhamii 

Plants bloom spring, 

summer and fall 



‘Autumn Rouge’ azalea 



Buddleja (Butterfly Bush) 

‘Blue Chip’ grows 2 to 2.5 

feet tall and wide 

Bred by Dr. Denny Werner, 

North Carolina State 

University; licensed to 

Proven Winners 

Can be grown as patio plant 



Buddleja (Butterfly Bush) 

Buzz series grow only 3 to 5 

feet tall 

Range of flower colors 

Bred by Thompson and 

Morgan, England 



Hydrangea macrophylla  

(bigleaf hydrangea) 

Bigleaf hydrangeas that bloom on 

current year’s growth are hot 

items 

‘Endless Summer’ was found at 

Bailey’s Nursery in Minnesota by 

Dr. Mike Dirr 

‘Penny Mac’ was plant growing in 

Penny McHenry’s yard 

Breeders are trying to incorporate 

trait into new cultivars 



Hydrangea arborescens 

 ‘Incredible Spirit’ and ‘Bella Rosa’ 

A few H. arborescens plants 

with very pale pink flowers and 

nondescript flower heads found 

in the wild 

Hybridized to ‘Annabelle’ 

‘Incredible Spirit’ (Dr. Tom 

Ranney, NCSU) and ‘Bella 

Rosa’ (Dr. Mike Dirr, UGA) 

Improved form ‘Invincibelle Spirit 

II’ (NCSU) 



Hydrangea paniculata  

(panicle hydrangea) 

Many new cultivars bred in 

the Netherlands, some in 

Belgium 

Compact cultivars have 

been developed 

Subject to post-entry 

quarantine by APHIS 



Hydrangea quercifolia ‘Ruby 

Slippers’ and ‘Munchkin’ 



Chaenomeles (Flowering 

Quince) 

‘Double Take’ series of 

flowering quince bred by Dr. 

Tom Ranney, NC State 

University 

Thornless, large bright 

flowers 

Licensed to Proven Winners 



Chaenomeles ‘Double Take Pink’ 

and ‘Double Take Scarlett’ 



Black-leaved crape myrtles 

Dr. Cecil Pounders, USDA 

Horticultural Research 

Center, Poplarville, MS 

irradiated crape myrtle 

seeds 

Found plant with black 

leaves 

Used plant to breed ‘Ebony’ 

series of crape myrtles 



‘Ebony Flame’ crape myrtle 



Cercis canadensis (Redbud) 

‘Ruby Falls’ from hybrid of 

purple-leafed ‘Forest Pansy’ 

and weeping-form ‘Covey’ 

Bred by Dr. Denny Werner, 

North Carolina State 

University 



Plant Patents and 

Trademarks 

Plant Patent Act of 1930 (asexually 

reproduced plants) 

Plant Variety Protection Act of 1970 

(seed-produced plants) 

Licensing fees and control of 

propagation 

The ability to patent a plant has 

spurred development of new plants 



Plant Patents and 

Trademarks 

Patent lasts for 20 years; trademark never expires 

Plants are usually given “non-sense” names as the cultivar 

name 

“Catchy” name used as trademark 

By the time patent expires, plant will be established under 

trademark name 

No legal link between patent and trademark names  



KnockOut® Roses 

‘Radrazz’ = The KnockOut®  

‘Radtko’ = The Double KnockOut® 

‘Radcon’ = The Pink KnockOut® 

‘Radcor’ = The Rainbow KnockOut® 

‘Radyod’ = The Blushing KnockOut® 

‘Radsunny’ = The Yellow KnockOut® 

‘Radtkopink’ = The Double Pink KnockOut® 



Where Did We Get All  

Those Plants? 

Everywhere! 


