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The U.S. National Arboretum (USNA), established by an Act of Congress in 1927, is a 446 

acre living museum in northeast Washington, D.C. In addition to conserving and displaying plants 

and hosting half a million visitors a year, the National Arboretum, which is administered by the 

Department of Agriculture’s Agricultural Research Service (USDA ARS), also conducts broad-

based, multidisciplinary research for the floral and nursery industries. Research conducted by the 

Floral and Nursery Plants Research Unit (FNPRU) supports basic and applied research and 

implementation of new technologies, with an emphasis on development of new plants; taxonomy; 

collection and preservation of woody landscape plants; pathogen detection and control; and 

improved production technologies. 

 

Background 

In its 81 year history, the USNA has released over 650 new cultivars of woody and herbaceous 

ornamental plants. Plants resulting from breeding efforts including the Glenn Dale hybrid azaleas, 

cold hardy camellias, disease resistant crapemyrtles, a wide variety of well-adapted viburnums, 

hybrid pyracantha, magnolia, and hibiscus, and Dutch elm disease-tolerant American elms. Recent 

introductions include red maple, lilac, redbud, flowering cherry, and ornamental pepper cultivars. 

Other plant introductions have come from selections of plants collected from other locations in the 

U.S. and abroad such as Deutzia ‘Nikko’, Ilex ‘Sky Pencil’, Loropetalum ‘Blush’ and ‘Burgundy’, 

and ‘Green Giant’ arborvitae. 

The success of the Arboretum’s breeding programs can be attributed to several key factors - 

long-term institutional commitment, multi-disciplinary scientific interaction, and active support 

from and participation by the nursery and landscape industries. One of the functions of the ARS is 

to conduct long-term, high-risk research that cannot readily be done by universities or private 

institutions due to the cost or time involved. Woody ornamental plant breeding, with its inherent 

long generation times, large space requirements, and multi-site testing, is one such area of 

research. Despite changes in facilities, grounds, personnel, and funding, the breeding programs at 

the National Arboretum have remained viable for over half a century. 



Another factor that contributes to the success of the breeding program is in-house scientific 

expertise. With 15 scientists and over 20 permanent staff located in sites in Washington, DC, 

Beltsville, MD, and McMinnville, TN, the Arboretum’s FNPRU is the largest research group in 

the United States that is dedicated solely to conducting scientific research related to ornamental 

horticulture. By bringing together experts in plant pathology, biotechnology, taxonomy, 

physiology, horticulture, and breeding, the Arboretum’s combined research efforts are greater than 

simply the sum of its parts. 

Finally, plant breeding success can also be attributed to support by the U.S. nursery and 

landscape industries through both frequent communication and active participation. In addition to 

visits from growers, displays at trade shows, and talks at industry conferences, the USNA has also 

established a stakeholder liaison committee to help ensure that research efforts and new products 

are effectively communicated and supported. Growers also play a key role in evaluating new 

plants prior to release, which gives them the opportunity to test new plants before they are brought 

to market, but also provides the Arboretum with invaluable input on commercial viability of the 

plants being tested. 

 

Breeding Basics 

The overall objective of all of the USNA’s woody ornamental breeding programs is to develop 

new plants that are resistant to diseases and pests, are tolerant of environmental stresses, and have 

superior ornamental value. Efforts to achieve these objectives have historically relied on 

conventional breeding technologies to develop new plants. Controlled pollinations are followed by 

grow-out of hundreds of seedlings and evaluation of selected plants in multiple locations for 

several years. While this method is obviously time-, labor-, and resource-intensive, it is still the 

most effective breeding tool for many of the genera under study. In the past decade, molecular 

markers have been integrated into the breeding strategies to examine diversity of parents, confirm 

hybrids and identify plants. While we do not have the resources to develop genetic engineering 

tools for specific genera, technologies developed in other crops may have application in some of 

our genera. For example, it may be possible to genetically engineer a redbud with resistance to 

Botryospheria canker, a trait that has not been found in the available germplasm. Studies on 

transient expression of anthocyanin may lead to the development of red-leaved or red-flowered 

cultivars of other genera. 

As a federally funded institution, the National Arboretum’s primary objective in releasing new 

cultivars is to make sure that these new plants reach the nursery growers and ultimately the 



gardening public. Therefore, most of the plants developed or introduced by the USNA are released 

without patents, royalties, or trademarks. Although growers sign a Materials Transfer Agreement 

(MTA) during the evaluation and stock increase phases of the research, once a plant is released, it 

can be propagated and sold freely in the U.S. and abroad. Information on the attributes and 

availability of USNA introductions is disseminated through grower talks, trade show displays, and 

publication of fact sheets and other printed and web-based media. 

 

Trends 

The USNA is known for its long-term studies and development of woody ornamental plants, 

including shade and flowering trees and shrubs. While scientists may work on a particular genus 

for 30 years, they must actively explore new genera for study in response to industry, 

environmental, and gardening trends. The tree breeding program, for example, has developed new 

maple, elm, and plane trees. However, newer programs in hemlock, Nyssa, and ×Chitalpa are also 

underway in response to new pests and the need for diverse trees for the urban environment and 

under power lines. The shrub breeding program has introduced 20 viburnum cultivars and 26 

crapemyrtle cultivars, so is now focusing crossing efforts on redbud, flowering cherry, and 

hydrangea (in McMinnville, TN). Smaller exploratory projects in “specialty” genera such as 

Corylopsis and Halesia are also underway. 

As the impact of invasive plants becomes increasingly understood and well-documented, it is 

imperative that ornamental breeding programs make every effort not to release new plants that 

could become invasive. One approach that the USNA is taking to address this issue is the 

development of seedless or sterile plants. In cooperation with scientists at NC State and Oregon 

State Universities, technologies are being developed to create sterile plants through wide 

hybridizations, triploidy, or biotechnology. 

For more information on the National Arboretum’s Research and other programs, visit the web 

site at www.usna.usda.gov. 


