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BACKGROUND 
Invasive plants are an important issue for the nursery industry. Although the vast 
majority of plants sold by the nursery industry are not invasive, some of these eco-
nomically important crops can be weedy and naturalize to the point where they can 
cause environmental harm. Considering that many of these plants are economi-
cally, aesthetically, and environmentally important, development of seedless/non-
invasive cultivars is an ideal solution whereby these valuable plants can be grown 
and utilized without detriment. 

There are a number of approaches that can be used to develop seedless cultivars. 
One of the most effective means for developing seedless plants is to create triploids —  
plants with three complete sets of chromosomes. Although triploids typically grow 
and function normally, they have an inherent reproductive barrier in that the three 
sets of chromosomes cannot be divided evenly during meiosis yielding unequal 
chromosome segregation (aneuploids) or complete meiotic failure. Triploids have 
been developed for many crops including seedless bananas, seedless watermelons, 
grapes, and althea. Natural polyploids frequently occur in nature. Triploids can 
also occur naturally or can be bred by hybridizing tetraploids with diploids to create 
seedless triploids. Additional attributes of triploids include enhanced flowering and 
re-blooming, reduced fruit litter, and reduced pollen allergens.

GOALS AND OBJECTIVES
The overall goal of this work is to develop techniques and methods that will allow 
for the development of seedless cultivars of invasive or potentially invasive nursery 
crops. Related projects will work towards improving pest resistance, adaptability, 
and commercial potential of these crops. Specific objectives include:

	 Further develop and improve methods and technologies for the 
induction of polyploids using mitotic inhibitors and tissue  
culture techniques.

	 Identify/induce polyploids of key taxa as breeding lines.
	 Develop triploid cultivars through controlled crosses between 

tetraploid and diploid parents including the development and use 
of embryo culture techniques.

	 Develop new technologies and procedures for developing triploids 
through somatic embryogenesis from endosperm tissue.

	 Develop and implement protocols to evaluate fertility and  
commercial merit.

	 Make new non-invasive cultivars available to the nursery industry.



423

TECHNOLOGY TRANSFER/IMPACT
We have successfully developed methods and technology for manipulating ploidy 
levels of important nursery crops. These methods include techniques for somatic 
embryogenesis, in vitro and ex vitro chromosome doubling, and embryo and en-
dosperm culture to facilitate the development of triploids. New seedless, triploid 
cultivars of Hypericum androsaemum have been introduced and other introduc-
tions will follow.

ACCOMPLISHMENTS
We have initiated work on developing a broad range of new seedless cultivars of 
important nursery crops with improved commercial traits. We have successfully de-
veloped new triploid forms of Campsis sp. (trumpet vine), Elaeagnus spp. (elaeag-
nus), Euonymus alatus (winged euonymus), Hypericum androsaemum (tutsan St. 
Johnswort), Ligustrum spp. (privet), Miscanthus spp. (maiden grass), Pyrus callery-
ana (callery pear), and Spiraea japonica (Japanese spiraea). These plants are cur-
rently being evaluated for commercial merit and fertility. Additional efforts are un-
derway and have been successful in developing tetraploids of Acer tataricum subsp. 
ginnala (amur maple), Albizia julibrissin (mimosa), Berberis thunbergii (Japanese 
barberry), Cytisus spp. (Scotch broom), Koelreuteria paniculata (goldenraintree), 
and Ulmus parvifolia (lacebark elm). Once these plants reach reproductive age, we 
will complete interploid crosses to develop triploids. We have initiated Acer plat-
anoides (Norway maple) into tissue culture for in-vitro chromosome doubling. 
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