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STUDY PROPOSALS

Associated with Application by John E. Carlson

for Collection Permit for Fraser Fir 

from the Blue Ridge Parkway

I  
Fraser Fir Progeny Tests

Original Proposal Date:
May 14, 1999

Researcher:
Henry D. Gerhold



109 Ferguson Building



University Park PA 16802



Phone 814-865-3281

Funded by:   The Pennsylvania Christmas Tree Growers’ Association

Objectives:


1.  Obtain seed and produce seedlings for progeny tests from selected trees in  the Richland Balsam population of Fraser fir in southwestern North Carolina, and evaluate the seedlings.

2.  Establish progeny tests in Pennsylvania to determine genetic variation in growth rate and crown form associated with the selected parent trees and the elevations where they are native.

Approach:

1. H. Gerhold will scout along Blue Ridge Parkway for suitable seed trees and evaluate availability of cones.  A seed collecting permit will be requested from the National Park Service.

2. During June – July of 1999 and/or subsequent years, collaborator James Rockis will collect immature cones at the selected sites from trees that have better than average Christmas tree traits.  John Carlson will use these seeds for embryogenesis research.

3. During August – In September of 1999 and/or subsequent years, J. Rockis will collect mature cones from selected trees, and extract and clean the seed.

4. One set of seedlings for progeny tests will be grown in a greenhouse at Penn State.  A second set will be grown in a Pennsylvania nursery.  Heights will be measured and analyzed at the end of the second and third growing seasons.

5. Progeny test procedures will be developed for a subsequent long term project -  including progeny test locations, plantation designs, and measurement protocol.

Justification:
Research by North Carolina State University found that the Richland Balsam population of Fraser fir was superior to other populations, including seed sources currently being used in the industry; superior traits included growth rate, crown form, and estimated value of Christmas trees.  The second phase of the proposed research will identify superior seed sources in the Richland Balsam population, and the progeny tests will be designed for conversion into seed orchards that serve Pennsylvania growers.  Attempts to cooperate with North Carolina researchers have not been fruitful so far because of parochial attitudes of growers.  Successful Pennsylvania seed orchards will lessen the dependence on southern seed sources which have been severely damaged by insects.

Project Dates:
Start June 6, 1999


Completion dependent on good seed yields, which vary from year to year.

Budget:
Travel – four trips to NC in June-July (3 to 4 days), one trip in August-September (6 to 8 days), six trips in PA


$ 3,500


Greenhouse supplies





      500


Wages – grow seedlings and measure


      800










_______


Total







$4,800

II.
Fraser Fir Genetic Engineering

Original Proposal Date:
May 21, 1999

Researcher:
John Carlson



Associate Professor of Molecular Genetics



School of Forest Resources



Pennsylvania State University



University Park PA 16802-1357



Phone: 814-865-3281



Email:  jec16@psu.edu

Funded by:   The Pennsylvania Christmas Tree Growers’ Association and The Pennsylvania Department of Agriculture

Objectives:


1.  Develop efficient in vitro micropropagation systems for elite genotypes of Fraser fir.

2.  Develop a stable gene transfer system for Fraser fir.

3.  Transform Fraser fir tissue culture lines with known insect resistance genes.

Approach: 

1.  Seed from immature cones will be collected at weekly intervals and examined for the developmental stage of the embryos.  Cones from six or more open-pollinated fir trees will be collected from cooperator’s seed orchards. 

2.  Embryos will be dissected from immature cones aseptically.  Embryogenic calli will be initiated at 25oC in darkness.  Cultures will be transferred every 10-12 days onto fresh media.  Each treatment of media by embryo developmental stage will employ app. 24 embryos per cone.

3.  Several media will be tested, based on previous results with Douglas-fir, including modified MS (Murashige and Skoog, 1964) DCR (Gupta and Durzan, 1985) and BM (Durzan and Gupta, 1987).  

4.  Genetic transfer.  The BiolisticTM particle delivery system PDS-1000 will be tested.  Gold particles of 1 micron average size are coated with DNA, Several genes known for resistance on a broad array of insect pests are being tested.  Such genes include protease inhibitors, chitinases, and polyphenoloxidases from plants such as soybean, as well as bacterial B.t.-toxin genes.  

5.  Assessment of enhanced insect resistance in transgenic plants and tissue culture propagules will occur beyond the time frame proposed for this project, as regeneration of seedlings from conifer tissue cultures requires a minimum of one year or more after initiation.  Several plantlets will be regenerated from each transformed tissue culture line.  Plants will be tested in containment greenhouses.  

Justification:
Reliable and inexpensive micropropagation techniques for Fraser fir would permit nurseries to clonally propagate their best genotypes of Christmas trees, which would lead to better and more uniform stands and thus more efficient production for growers.  An in vitro propagation system could also be used to propagate genotypes from natural populations at risk of extinction due to attack by exotic insect pests.  A gene transfer system would provide an alternative for achieving insect resistance in Fraser fir should traditional genetic selection fail to. 


Insects and diseases in Christmas tree plantations of Fraser fir are being monitored by researchers at Penn State University (Paul Heller; Henry Gerhold).  Integrated pest management programs are being developed as problems arise.  However the most environmentally friendly and direct approach would be to develop genetic resistance in the tree species to protect Christmas tree plantations and restore natural stands.  

Project Dates:
Started July 1, 1999;  Ongoing research project.

Budget *:
Materials and Supplies for tissue culture and 



genetic engineering




$5,0000

Total







$5,000

