2004 Final Research Project #04-01 Progress Report 

By the Landscape Plant Development Center

The interim report, written in August, summarized research activities in 2004 that took place in the first seven months of 2004.  For this final report, we will include the interim report and add supplemental information to summarize activities that occurred in August and later.  

Development of Ornamental Pears

1.  Based on bloom data and fruit set, we have confirmed that 2 of the promising selections that we are evaluating are sterile.  These and additional selections deserving wider evaluation were budded for us by J. Frank Schmidt & Son Nursery and Bailey Nurseries, Inc.  

2.  We are recommending that Pyrus selection #4 be introduced.  It is a small, broad, round headed tree with silvery-green foliage.  Fruit are small and the tree has good fireblight resistance.  Although growth is quite slow, it can be produced satisfactorily by grafting on a standard.

3.  Weather conditions were quite favorable in spring of 2004 and resulted in good fruit set on crosses made in spring of 2004.  Seed has been collected and processed and is currently being stratified. 

Development of Maples and Hornbeam

1.  Seed from maple crosses has been harvested.  Seed set was quite good.  

2.  Data on fall color was collected on both genera.  Some promising selections of Hornbeam have been identified for propagation for further evaluation.

Development of Sterile Cultivars

1.  Three seedlings of Acer platanoides that were treated with oryzalin have been verified as tetraploids.  

2.  Seeds were collected from open pollinated tetraploid Acer ginnala.  Seeds have been stratified and germinated.  These are being grown to evaluate for ploidy.  Flow cytometry will be utilized when plants reach a larger size to identify possible triploids which hopefully will be sterile.

Development of Dwarf Shrubs and Improved Tree Cultivars (Cooperative effort with Cornell University)

1.  Seed has been collected from successful crosses and is currently being processed and stratified.  In general seed set was fairly good.  Additional crosses were made on plants that flower in late summer and on young F1 hybrids of species that flower on new wood such as Buddleia.  

2.  Hybrid seedlings from 2003 crossing efforts are being continually evaluated.  Some inferior plants have been eliminated.

3.  Cuttings were collected from selected promising plants of Weigela, Buddleia, Cornus, etc. and shipped to our Oregon Station for propagation and wider evaluation.

Development of Dwarf Ninebark by Genetic Transformation

1.  We initiated a cooperative effort with Dr. Weinhoa Dai, North Dakota State University to transform our Physocarpus selection with dwarfing genes.  Tissue cultures have been successfully established and various techniques are being tested to develop a protocol for inducing development of adventitious shoots.  Once a satisfactory system for inducing adventitious shoots has been developed, plant tissue will be transformed by Agrobacteria mediated transformation.  We are seeking funding to enable us to expand this effort to other plant species.

New Plant Introductions

1.  Data necessary for patent application has been collected and Penny Aguirre, a patent specialist is in the process of developing patent applications for our selections of Physocarpus opulifolius and Clematis.

2.  We have chosen the names, Physocarpus opulifolius ‘Center Glow’ and Clematis ‘Center Star’, for the two introductions in process.

3.  We are in the process of licensing nurseries to produce these two introductions.  Currently 20 nurseries have expressed interest in being licensed to grow Physocarpus ‘Center Glow’.  We are distributing a few rooted cuttings to each of these nurseries as licenses are completed.  Two nurseries have ‘Center Glow’ in tissue culture and will sell microshoots or small cell packs to licensed growers in spring of 2005.

New Facility Construction at the Oregon Station

1.  Construction of the potting/machine storage shed has been completed and a concrete floor has been poured in the potting shed area.  The greenhouse has been completed and water and electricity has been connected.  Installation of a propane tank for heating has been completed and a heater is being installed in the very near future.  This will enable us to use the greenhouse for winter propagation.

2004 Interim Research Project #04-01 Progress Report

By the Landscape Plant Development Center
Activities on our research project #04-01, Development of new, superior cultivars of landscape plants are summarized as follows:

Ornamental Pears:

Overall status of project:
Cooperators at the following institutions are continuing to evaluate segregating populations of our second-generation pear hybrids for selection of promising individual plants that are well adapted to their respective regional conditions.  (University of Georgia – Griffin; Cornell University, Penn State University, Texas A & M, Bernheim Arboretum, North Carolina State University – Mt. Horticultural Research Station, Iowa State University, Michigan State University, University of Minnesota, Arizona State University, and at the Center’s research station in Oregon)  These were planted in 2001.  Additional crops of F2 seedlings were grown in 2001, and 2002, and screened for resistance to fireblight.  Survivors from the 2001 crop were field planted at the Oregon station in 2002.  Survivors from the 2002 crop were planted in Oregon and Kansas.  Additional controlled crosses are being made each year and screened for fireblight resistance before planting out for selection.  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.   

Activities during the past year:

1. Many additional crosses were made in spring of 2004 between selected first generation hybrids growing at WSU-Puyallup and at our Oregon station.  

2. Additional selections were made and propagated by budding in late summer of 2003.

3.    Heavy flowering in spring of 2004 with good weather conditions for fruit set has made it possible to get good data on fruit size and fertility.  We have several trees that flowered heavily but did not set fruit.  Several of these potentially sterile selections also possess nice form and foliage qualities.  These selected individuals will be propagated for wider evaluation.  Some of these are plants that have already been identified and propagated for wider evaluation and are now being grown by cooperators in different geographic areas.  Sterile cultivars would be very desirable since Callery pear that is widely utilized in landscape plantings in much of the U.S. is exhibiting invasive tendencies in some locations.  Sterile cultivars would also mitigate concern of fruit drop in areas of pedestrian traffic.

4. We are getting good feed back from cooperators on performance of selections sent out previously for evaluation.  The site at Griffin, GA has a very heavy outbreak of fireblight, which is providing good data on susceptibility.  Some selections are quite resistant while the disease decimates others.  

5. Some of the dwarf selections may have potential for use as dwarfing rootstocks for fruiting pear varieties.  We initiated efforts to explore this potential by budding dwarf selections onto seedling rootstocks in 2002.  These plants were then grown as “whips” in 2003.  Fruiting pear varieties were then budded onto these in spring of 2004 leaving a 6-8 inch interstem of the dwarf varieties.  Those that show dwarfing characteristics will then be propagated on their own roots to test as dwarfing rootstocks.
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Acer and Carpinus Breeding:

Overall status of project:

The Acer and Carpinus breeding projects are a cooperative effort between the Center and the Morton Arboretum.  Dr. Susan Wiegrefe made the initial crosses working as a postdoctoral fellow for the Center.  She utilized plants growing in the collections of the Morris Arboretum, Arnold Arboretum, Holden Arboretum and the Morton Arboretum as parents.  When Dr. Wiegrefe accepted a plant breeding position at the Morton Arboretum, The Center and the Morton Arboretum entered into an agreement to continue the effort as a cooperative project between the two institutions.  Currently F1 populations of these genera are growing at the Morton Arboretum and at the Center’s research station in Oregon. 

Activities during the past year:
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Many of the F1 hybrids between the species A. palmatum, A. pseudosieboldianum, and A. japonicum growing at the Center’s Oregon research station are now flowering.  Dr. Wiegrefe’s technician, Veta Bonnewell spent several days in Oregon at time of flowering in spring of 2004 making crosses between selected F1 hybrids.

2. Some of the F1 hybrids of Carpinus have very nice plant form and excellent foliage qualities.  Several of these were propagated by budding in late summer of 2003.
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Clematis Breeding:

Overall status of project:

We have made good progress in developing non-vining cultivars of Clematis.  Hybrids between Clematis integrifolia and C. hexapetala continue to look very promising.  Flowers are blue in color and upright facing.  We also have many hybrids between C. integrifolia and C. recta.  These have smaller flowers and are also upfacing.  In addition we have a few hybrids between C. integrifolia and some of the large flowered vine cultivars.  A few of these have flowered and are quite interesting.  
Activities during the past year:

1. Plants resulting from crosses made in 2003 between C. integrifolia and large flowered, vine cultivars and between C. integrifolia rosea and C. hexapetala are now being grown.  

2. Plants from 2002 crosses were field planted at the Oregon research station initiating a perennial growing area. 
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A selection of C. integrifolia x C. hexapetala was selected for introduction and initial propagation was made.  It combines the blue flower color from the female parent and the upfacing flowers of the male parent.  Flowers are 1½ to 2" in diameter.  Foliage is a dark glossy green.   Donahue’s Greenhouse, a nursery specializing in Clematis production, has been licensed to produce the plant and is propagating it for introduction.  We are in the process of preparing a patent application.

4. Additional crosses are being made to hybridize C. integrifolia rosea with C. hexapetala and with large flowered vining cultivars in an attempt to extend the flower color range.
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Improvement of Native Plants:

Overall status of project:

In cooperation with Dr. Robert Schutzki, Michigan State University, Dr. Mark Widrlechner, North Central Regional Plant Introduction Station, we are collecting native woody plants in the states of Iowa, Michigan and Minnesota. These are being established to select superior individual plants and to utilize in breeding.  

Activities during the past year:


1. Plant collections were made in fall of 2003 and are continuing in 2004.

2. Crosses were made in 2003 between Cornus sericea ‘Cardinal’ and C. s. ‘Isanti’ to develop a compact variety with brighter winter twig color.  The one resulting plant looks quite promising as it continues to readily break bud at nodes throughout the growing season.  Plants from open pollinated seedlings of C. sericea ‘Cardinal’ that were treated with Ethyl Methane Sulfonate, a chemical mutagen, also look quite promising.

3. Hybrids between Physocarpus opulifolius DiaboloTM and P. o. ‘Dart’s Gold’ have brighter leaf color than DiaboloTM.  One plant has been selected for introduction and a plant patent application is being prepared.  We are propagating it to build up stock plants to provide to production nurseries that we will license.   



Development of Sterile Cultivars by Ploidy Manipulation:

Overall status of project:

We are working to develop sterile cultivars by modifying ploidy levels. We are treating plants with oryzalin to produce tetraploids.  These will then be crossed with diploid plants to produce triploids, which are most frequently sterile.  We are cooperating with Dr. Tom Ranney, North Carolina State University, Mount. Horticultural Research Center in that effort.  

Activities during the past year:

1. Tetraploids of crabapple, and Acer ginnala have been verified by flow cytometry from plants treated with oryzalin.  

2. Acer ginnala tetraploids are producing seed.  These are growing among diploid plants and open pollinated seed will be collected to grow out progeny to hopefully obtain some triploid plants.

3. We have approximately 70 surviving plants of Acer platanoides that were treated with oryzalin as young seedlings.  These will soon be evaluated by flow cytometry to identify any resulting tetraploids.  

4. We continue to observe hybrids resulting from wide crosses to identify sterile plants.  Several of our selected pear hybrids appear to be sterile.  Some cultivars of Buddleia used in breeding appear to have poor fertility and we hope that we can select sterile seedlings that have good ornamental traits. 

Development of Dwarf and Improved Shrubs:

Overall status of project:

To expand our overall efforts in breeding landscape plants, we initiated a cooperative breeding program with Cornell University in 2003 and contracted with Peter Podaras to make crosses utilizing plants growing at the Cornell Plantations and office, greenhouse and field facilities of the Horticulture Department.
Activities during the past year:

1.  Since beginning in May of 2003, Peter has been making a lot of crosses in many different plant species.  

2. Plants resulting from interspecific crosses of the following species made in 2003 are now growing in the field: Asclepias, Baptisia, Betula, Buddleia, Calycanthus, Cornus, Diervilla, Hypericum,Quercus, Sambucus, and Weigela
3. Buddleia hybrids from 2003 crosses have already flowered and Peter has made crosses among F1 hybrids to produce the F2 generation.  Objectives in the Buddleia breeding effort are to develop hardier cultivars and dwarf cultivars.  Sterile cultivars are also a goal.  

4. Peter tried several intergeneric crosses in 2003.  Most of them were not successful but the ovaries of several initially started developing but aborted before they matured.  Although the crosses were not successful, it indicates wide crosses that we might be able to achieve using embryo rescue techniques when sufficient resources are available.  One intergeneric cross that appears to have been successful is a cross between Aronia and Chaenomeles.  Peter has several seedlings from that cross that have intermediate characteristics between the two parents.  He also has progeny from intergeneric crosses between Sinocalycanthus chinensis x Calycanthus florida 'Athens'.  Progeny resulting from crosses between Diervilla x Weigela may have resulted from pollen contamination and are not true hybrids based on initial plant appearances.   

5. Many interspecific crosses have been made to date in 2004 within the following species:  Acer, Aesculus, Buddleia, Clematis, Chionanthus, Cornus, Euonymus, Forsythia, Leucothoe, Myrica, Physocarpus, Platanus, Rhododendron, Sambucus, Syringa, Quercus, and Weigela.  
6. Intergeneric crosses attempted to date in 2004 include the following:  Abelia x Heptacodium, Abelia x Diervilla, Abelia x Weigela, Calycanthus x Chimonanthus,  Fothergilla x Lorapetallum,  Kolkwitzia x Weigela, Kolkwitzia x Diervilla, Weigela x Diervilla, Weigela  x Abelia, and Weigela x Kolkwitzia.

 


Improvement of Operations at our Oregon Station

We continue to expand activities and improve our capabilities at our Oregon research station.  This year we are building a small poly greenhouse and a small metal building that will serve as a potting shed and additional machine storage.  The greenhouse structure has been completed, water has been extended to the greenhouse and we are now in the process of extending electrical service.  Construction of the potting shed is in progress.  Since electrical service was not yet available in the greenhouse, we have set up a temporary mist propagation system outdoors on the north side of our existing machine shed so that we could start cutting propagation of some selected plants for further evaluation.  These will be moved into the greenhouse as soon as the electrical service is completed.   

We purchased a tracking trailer to make movement of pots easier.  The trailer can also be used as a potting bench when up potting plants to larger sizes in the container area. 

One of the dwarf pear selections that we are testing for dwarfing rootstock potential 





Two of our pear selections that appear to be sterile





Clematis selection that will be introduced





Ninebark selection that will be introduced.  Photo insert below shows leaves of DiaboloTM (left),Selection (center) and Dart’s Gold’ (right





Aronia x Chaenomeles hybrid








