2009 Final Report for Research Project #09-01 

By the Landscape Plant Development Center

Activities on our research project #09-01, Development of New, Superior Cultivars of Landscape Plants 
are summarized as follows:

Ornamental Pears 


We continue to make progress in developing small ornamental pear trees.  Second and later generation hybrids exhibit tremendous diversity in plant form, and foliage characteristics and have great potential for tolerances to different environmental stresses.  Second generation hybrids were planted in the spring of 2001 by research cooperators in Georgia, Pennsylvania, New York, Kentucky, North Carolina, Texas, Arizona, Michigan, Minnesota, Iowa and at our station in Oregon.  We are continuing to evaluate the superior plants in these populations in the different locations and inferior plants have been discarded.  Additional controlled crosses are being made each year using previous selected plants as parents.  The progeny are screened for fireblight resistance before planting out for selection.  Promising selections are being made and propagated each year for further evaluation.  Selections, propagated asexually, were planted in 2003 for evaluation in Georgia, Pennsylvania, North Carolina, New York, Michigan, Minnesota, Iowa, Texas, Kansas, Oklahoma, Idaho, California, and Washington.  Performance data from these sites is valuable in determining which selections are worthy of introduction.  Additional selections were planted in 2009 for evaluation.  We are currently considering 2 selections for introduction.  See photos and description in Exhibit I.  A third selection that possesses excellent cold hardiness for zone 4a is also being propagated to build up numbers.  
Interspecific hybridization of Acer 


This research is continuing as a cooperative effort with the Morton Arboretum.  First generation hybrids are growing in Washington, Oregon and at the Morton Arboretum.  Seed resulting from open pollination of F1 hybrids between A. palmatum and A. pseudosieboldianum and between A. japonicum and A. pseudosieboldianum was planted in a seedbed at Bailey Nurseries, Inc. in Minnesota in the fall of 2005 and 2006 to grow F2 populations.  Both populations were left unprotected over the winter to screen for cold hardy individual plants. Surviving plants were field planted in 2008.  Most of these survived the 2008-2009 winter season although some did suffer considerable die back.  We are continuing to evaluate these for selection of superior individuals with good cold hardiness.

Interspecific hybridization of Carpinus


This is also a cooperative project between the Center and the Morton Arboretum.  First generation hybrids are growing at the Morton Arboretum and at the LPDC Center's Oregon station.  Several of the older hybrids are now flowering and F2 populations are being grown.  A weeping selection and several selections with narrow, upright growth form were propagated in 2008 for broader evaluation. 

Development of freestanding cultivars of Clematis  


Our first breeding effort with herbaceous perennials was to develop bush forms of Clematis.  This research resulted in our first introduction, Clematis 'Center Star' a hybrid between C. integrifolia x C. hexapetala.  Unfortunately cutting propagation has not been commercially feasible so in the early summer of 2009 we provided the necessary material for tissue culture propagation.  We have utilized C. integrifolia, C. hexapetala, C. recta, C. heracleifolia, and C. fruticosa in this breeding effort.  Progeny from additional crosses between the species and between the species and several of the large flowered vine cultivars are now growing in Minnesota and Oregon.  Three additional selections are being propagated for further evaluation and to build up stock for potential introduction.  
Developing Improved Cultivars of Native Plants


This is another cooperative effort by LPDC with its institutional members.   Thanks to an exploration grant from the USDA for the collection of germplasm of plants native to the great lakes region of North America we were able to collect seed of native woody plants in 2003 and 2004.  Seedlings are now being grown.  Seeds obtained from the exploration efforts provide valuable materials to be used both in the breeding and selection of plants for their adaptability and superior aesthetic qualities compared to plants typical of the species.  Collection efforts focused on plants from stressed sites and disjunct populations.  These plants provide germplasm with potential for greater tolerance of environmental stresses.  Plants are presently being propagated in Minnesota, at Washington State University at Puyallup and at Michigan State University of native plants collected in Minnesota, Iowa and Michigan.  We will maintain parent materials and subsequent seedling populations at the LPDC stations in Oregon and Minnesota.  Once selections have been identified, they will be distributed throughout our network of cooperators for performance evaluation across the country.


In addition, we are acquiring plant species native to other areas of the United States from commercial sources and establishing them at our station in Oregon to broaden future selection and breeding efforts.  Some hybridization has been done with Physocarpus opulifolius, Cornus sericea, and Diervilla.  We have some promising selections of Diervilla that we are evaluating.  We received a patent for a variegated selection of Diervilla sessilifolia and it is being grown and marketed in 2009 under the trademarked name Cool Splash.  We are also using mutation breeding techniques to create more compact plant forms.  We have compact selections of Cornus sericea, Cephalanthus occidentalis and dwarf selections with dark foliage of Physocarpus opulifolius that resulted from treatment with a chemical mutagen.  We are growing plant populations from seed collected in the wild for selection of superior plants and will continue to make crosses between existing plants of native species.  Germplasm collected in our plant exploration efforts along with plants/seeds acquired from commercial sources will be utilized in the breeding program as they are established and come into flower.  By doing some early crossing, we can gain information on techniques required to successfully achieve hybridization between different plants of a species.  Initial plants of interest include:  Cephalanthus occidentalis, Ceanothus americanus, Amelanchier sp., Acer spicatum, Amorpha canascens, Diervilla lonicera, Dirca palustris, Lindera benzoin, Physocarpus opulifolius, Staphlea trifolia, Viburnum acerifolium, V. nudum, V. lentago, V. rafinesquinum, Alnus sp., Cornus alternifolia, C. rugosa, and C. sericea.  

We are now acquiring germplasm of selected species native to the dry climates of the Southwest such as Fraxinus anomala, Amelanchier utahiensis, Berberis sp., Shepherdia rotundifolia, Mahonia repens, Fallugia paradoxa, etc. for selection of superior plant forms and for use in crosses with other closely related species native to other regions of the U.S. with the purpose of increasing drought tolerance.  A plant of special interest is Shepherdia rotundifolia which is a very striking plant with dense compact growth habit, and silver foliage that is evergreen.  It grows at some of the higher elevations of southwestern Utah, so should have some cold tolerance.  We have acquired a couple of small plants that are now at our Oregon station and hope to find a seed source from known native location.  We plan to try to hybridize it with Shepherdia argentea and S. canadense.   Some of the herbaceous perennials such as Astragalis are also of interest and we are acquiring some of them as well as other woody plants for future research.

Breeding of shrubs 


Common goals in our shrub breeding efforts include developing stress tolerant plants combined with smaller and more compact plant forms, plants with longer season of color, and sterile cultivars of species that have a tendency to become invasive.  To achieve these goals, we use traditional breeding approaches but are also using mutation breeding techniques and genetic transformation potential through our cooperative efforts with Dr. David Dai at North Dakota State University.  Considerable effort has been made with Buddleia.  We have some promising selections that have compact plant habit and several that have survived Minnesota winters as die back plants.  Developing cultivars with greater cold tolerance is the emphasis of our future breeding efforts with Buddleia.  Emphasis with Weigela is to develop compact plants with good cold tolerance as well as selections with colored foliage and selections with different flower color.  We are continuing efforts with Physocarpus to develop dwarf plants with colored foliage and currently have several selections that we are evaluating.  We also have promising selections of cold hardy dwarf Forsythia and Viburnum with smaller plant habit and glossy foliage.  

Hybridization of Sorbus with closely related genera  


This is a long-term effort that was initiated by the Minnesota breeding program.  Several of the selections were budded at the Oregon station nursery in 1999.  These were dug and replanted in wider spacing at the Oregon station in 2004.  A few additional selections, made in 2000 were propagated in 2001 for further evaluation.  Additional Sorbus species and hybrids budded in 2003 were planted at the Oregon station and in Minnesota in 2006.  We are building stock of two selections for potential introduction and for more widespread evaluation.

Tree breeding


In addition to the efforts with small tree species discussed previously, we also have made a major effort in breeding of oaks.  We have produced many first generation hybrids between species in the white oak group primarily hybrids between Quercus bicolor and other species.  Some of these have been asexually propagated and are now growing in containers at our Oregon station.

Development of rootstocks  


Another research area that we are interested in is selection of clonal rootstocks for their potential to impart better tolerance to soil related stresses or to influence growth characteristics of the top.  There is a lot of potential in this area.  Dwarfing rootstocks are used a lot in the fruit industry for size control.  Selected rootstocks that result in better tolerance to certain soil related stresses such as drought, high soil pH, poorly drained and compacted soils and low soil fertility would be very beneficial.  Some of our Pyrus progeny may have potential for use as dwarfing rootstocks.  We have initiated efforts to evaluate them for this potential.  Dwarf selections were budded onto a clonal rootstock and were rebudded in 2005 with DeAnjou Pear leaving a 12 inch interstem piece.  Plants are now growing in the field in Oregon and are being evaluated for growth and precociousness to determine if the interstem piece significantly influences those parameters.

Development of Sterility by Ploidy Manipulation


The Center is currently involved in this research by treating seedling materials to produce tetraploids that are then crossed with normal diploids to produce triploids, which hopefully will be sterile.  At present we have verified tetraploids of crabapple, Norway and Amur maples.  One of our Ginnala maple plants, previously treated with oryzalin to produce tetraploids, did not set seed in 2007, 2008 or 2009 while surrounding plants all produced a heavy seed crop.  That plant is being asexually propagated and we will continue to observe it in future years to see if it is truly sterile.  F2 seedling populations from the verified tetraploids are now growing.  A verified tetraploid crabapple selection flowered this spring and was crossed with diploid crabapple cultivars.

Utilization of Mutation Breeding Techniques


We are employing mutation-breeding techniques to take advantage of the types of mutations that often result from treating plant tissues with chemical mutagens and radiation treatments.  These are dwarfness, sterility and foliage color mutants.  We have promising dwarf selections of Cornus sericea, Forsythia and Cephalanthus occidentalis that resulted from EMS treatment of seedlings.

Cooperative Research Efforts with North Dakota State University


We initiated a cooperative effort with Dr. David Dai at North Dakota State University in July of 2005 to utilize biotechnological approaches for landscape plant improvement.  North Dakota State University has excellent facilities for tissue culture and related research activities and the Center provided funding for a research technician to work on the project for the last few years.  The project goal is to develop new landscape plants by use of various biotechnology approaches including in vitro mutation breeding, ploidy manipulation, and genetic transformation.   Plant characteristics sought include compact plant habit, sterile cultivars of invasive species, plants with colored foliage, etc.  Dr. Dai has been successful in establishing plants of several species of interest in tissue culture.  He now has developed a satisfactory protocol for adventitious shoot recovery with Buddleia and Forsythia and is using that system with mutation induction by chemical mutagens.   Dr. Dai continues to develop a protocol for adventitious shoot recovery for transformation with other species.  Forsythia plants recovered from cultures treated with EMS, a chemical mutagen were planted at our Minnesota station in 2008 to observe for potential mutant plants.   Unfortunately, because of budget limitations, we are not able to provide any funding in 2009 to assist Dr. Dai in this cooperative effort.  Funding from other sources that we matched previously will enable some of the work to continue.

Operations at our Oregon Station


We continue to expand activities and improve our capabilities at our Oregon research station.  The poly greenhouse constructed in 2004 is being utilized heavily for propagation of selected plants.  We have expanded our container area. The potting shed has been a big asset in facilitating our propagation and container production.  Field plantings have also increased as we have added to both our tree and shrub populations.  We continue to evaluate plants in the field and discard less desirable plants.  Sarah Doane, our station manager, has devoted considerable time this past year to hybridization efforts and propagation of promising selections for additional evaluation.

Operations at our Minnesota Research Station


We initiated some activity at this site in spring of 2006 by planting many of our Buddleia selections and also several Weigela, Pyrus, and Sorbus selections.  We added a lot of additional plants in 2007, 2008 and 2009.  The Minnesota station provides a valuable resource for evaluating our selections in a zone 4a site for cold hardiness and also enables us to plant F2 hybrid populations for initial screening for cold tolerance.  A drip irrigation system has been established and we are connected to city water.  Landscape fabric is installed between the shrub rows to minimize labor needed for weed control.  As expected, most of the Buddleia selections planted in 2006, 2007 and 2008 were not cold hardy, but several selections did winter over in winters of 2006-2007and 2007-2008 without any added protection.  Only 2 selections survived this past winter which was considerably colder.  Some Pyrus selections were winter killed but the majority of the selections planted in 2006, 2007 and 2008 survived.  Advanced generation hybrids of Physocarpus opulifolius are quite nicely established and provide a broad range of foliage color.  We have also been able to select several smaller plants and powdery mildew infection is enabling us to select individual plants that are more resistant.  Many of the Weigela selections suffered some tip dieback last winter which has allowed us to select individual plants that possess greater cold tolerance.  Two selections that did not suffer any dieback have a very low, wide spreading growth habit.  Those plants bloomed profusely with reddish purple flowers.  Plantings made in spring of 2009 include selections of Ceanothus americanus, Cephalanthus occidentalis, Buddleia, and Cornus and F2 populations of Aronia.  An F2 population of Buddleai was also planted that resulted from open pollination of one of the hardier selections.  We are developing a contract with Karen Weiss to serve as a part time station manager for the station next year.  She is managing the irrigation for us for the remainder of this growing season.

New plant introductions 


LPDC has is currently considering introduction of seven of our promising selections in the near future.  These plants are now in what we call our pre-introduction phase.  In that phase we work with cooperating production nurseries to build up stock to provide sufficient propagation material for introduction.  This phase also provides an opportunity to evaluate those plants under typical nursery production practices.  
Following is a brief description of the plant selections in the pre-introduction phase:

· Sorbus accession 19990078 Pom 27.  This plant was selected from a population of plants grown from open pollinated Sorbus amurensis.  It has a more typical Mountainash growth habit and is a vigorous grower.  It has a very nice fall color.  

· Pyrus accession 19990137 Pyrus calleryana 'Chanticleer' x P. eleagrifolia.  This selection has a very symmetrical columnar habit and has tested quite resistant to fireblight.  Foliage is silvery green in color and has ½ inch diameter fruit.  Plant is quite showy in flower.  Plant has performed well in North Carolina, Iowa and Washington and Oregon following seven years in the field.

· Sorbus accession 20020163 Pom 35 was selected from an open pollinated hybrid population from a plant selected from a cross between Sorbus aucuparia and Sorbaronia brilliantissima.  It has attractive green foliage and a dense growth habit.  Its small stature will fit well in many landscape situations where a small tree is desired.  

· Pyrus accession 20050310 Pyrus [(betulifolia x calleryana) x betulifolia). This selection has a dense, round headed plant form.  Foliage is silvery green in color.  The plant appears to be sterile as it has never fruited even though it has flowered heavily and there are many other plants nearby for pollination.  

· Carpinus accession 20010059.  This plant has a weeping habit.  The original plant sprawls along the ground.  It could be grafted high on a standard and allowed to develop the weeping habit.  

· Viburnum accession 19990034 Vib. 32.  This selection has a compact plant habit growing to 5-6’ after eight years in the field.  Foliage is dark green and very glossy.  The plant was selected from a population resulting from a cross of a selected plant from an open pollinated population from Viburnum ‘Allegheny’ with a selected plant from an open pollinated population from Viburnum burejaeticum.  It is a smaller plant and has more glossy foliage than ‘Emerald Triumph’ Viburnum.  

· Cornus sericea accession 20040301. Compact form of redosier dogwood resulted from treating seedlings of open pollinated Cardinal Dogwood with EMS, a chemical mutagen.  Seedlings were selected by discarding the plants that had longer internodes at an early age.  This plant is one of three that we continued to evaluate.  It was planted in the landscape at our Oregon station in 2002.  After seven years in the landscape, the original plant is now approximately 6’ high and much wider.  It has layered and spread out over time.  The plant has similar winter twig color as Cardinal Dogwood, is equally resistant to leaf spot diseases but is smaller in stature.  
