ATTACHMENT II

- ACCOMPLISHMENTS (1997-2002) -
Output: Over the past 5 years, NRSP5 acquired a large number of new clones, whose virus status was not known.  After virus testing, followed by virus elimination where necessary, these accessions were provided to growers, nurserymen, and scientists. These materials represent both fruiting and rootstock clones and, obviously, will eventually provide a wide array of possibilities in the future of our fruit industry.  

Outcome:

1) [image: image1.bmp]Over 700 new fruit tree selections were acquired, tested and, if necessary, provided therapy. 
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2) Of those, 181 were non-proprietary (many for re-establishing certification programs in light of the plum pox virus outbreak in Pennsylvania), 147 were proprietary clones from domestic sources and 412 came from foreign countries. 

3) Almost 146,930 buds of over 700 virus-tested varieties were provided to scientists, nurseries and individuals in all regions of the country and to over 10 other countries.  


4) NRSP5 formerly distributed virus-free clones directly to many facilities (universities and commercial).  However, major nursery operations located in Washington, Oregon, California, Missouri, Pennsylvania, and Michigan are now distributing to all States virus-free clones that originated in NRSP5.



Impact:

This large amount of virus-tested propagation material helps the industry and scientists generate virus-tested trees and, thus, helps eliminate and minimize spread and effects of stone and pome fruit tree viruses in this country and beyond.  Horticultural evaluations are more meaningful because the full potential of virus-free clones are being determined.

Ouput: NRSP5 provided custom testing of trees to assist individual states in sustaining their fruit tree certification programs.  

Outcome:

5) In the period from 1996 to the present, 278 selections were tested to qualify them for certification in the states of California and Oregon.

Impact:

Washington, California, and Oregon rank first, second and fourth in the Nation in the production of pome fruits, and second, first and third with respect to production of stone fruits.  In 2001, the total value of pome and stone fruit production in the United States was $1,831M and $1,155M respectively (NASS, 2002).


Output: Cherry growers worldwide are interested in developing precocious and size controlling rootstock material.  Such stock would greatly reduce labor costs, improve spray application, improve safety and shorten the time required for getting a return on the investment.  Unfortunately, the virus sensitivity of most new cherry rootstock clones is unknown.  Two pollen-borne viruses are very common to commercial cherry orchards throughout the world.  They are Prunus necrotic ringspot ilarvirus (PNRSV) and Prune dwarf ilarvirus (PDV).  These viruses start spreading through cherry trees once they mature and start blooming. Present commercial rootstocks are tolerant to these viruses.  However, trees on rootstocks sensitive to these viruses decline and die when infections occur. Therefore, it was important to know the virus sensitivity of the new dwarfing rootstock clones before they were evaluated for horticulture characteristics, increased for sale and planted in orchards.  Over the past several years, NRSP5 provided leadership and assistance for evaluating candidate stock to select for virus tolerant clones:

Outcome:

6) NRSP5 developed a rapid greenhouse test for quickly screening new cherry rootstock candidates for virus sensitivity.

7) Performed field tests to validate the greenhouse assay and to demonstrate to growers, scientists and nurserymen the effect of these viruses on various new rootstocks.

8) Performed a field evaluation of virus effects on rootstocks for the 1985 and the 2000 NC-140 plantings.

9) A total of 176 rootstock candidates were assayed for virus sensitivity using the greenhouse assay system.  Most candidates were from Europe, Japan, and from Dr. Amy Iezzoni’s breeding program at Michigan State University.  

Impact:  Because of cooperative work between NRSP5 and researchers, growers had access to data on rootstock virus sensitivity and results of horticulture evaluations. Thus, they had good information upon which to base decisions on which new rootstocks to increase and promote for orchard plantings. 


Output:  To assist scientists and the industry to be able to quickly evaluate new varieties from other countries, NRSP5 established a quarantine and observation block at IAREC, WSU-Prosser.  This program was established in conjunction with the fruit tree industry, USDA-APHIS, Washington State Department of Agriculture and Washington State University.  After rapid tests for select exotic pathogens, fruit tree cultivars from around the world are planted and observed in the quarantine block.  Based on those observations, industry representatives can decide to subject preferred clones to a complete virus screen while less acceptable clones can be discarded without the expense and time of complete virus testing and elimination:

Outcomes:

10) Twenty selections from the region that is native to apple in Kazakhstan were planted in 1999.

11) An additional 24 advance selections of apple and pear from breeding programs in New Zealand and the Czech Republic were established in the block.

12) Cherry varieties from Chile were planted to the site after repeated attempts to remove the common Prunus necrotic ringspot virus from them has thus far failed.

Impact:  Sponsors of foreign varieties have had an opportunity to view their new cultivars under our environmental conditions prior to submitting them to the virus-elimination and complete virus-testing programs.


Output:  During this past funding period, NRSP5 assisted land grant university scientists in the diagnosis epidemiology and control of viruses of stone and pome fruit trees.  Included were studies on the epidemiology and control of cherry rugose mosaic disease and cherry leaf roll disease.  Studies also comprised diagnosis, detection, or therapy for cherry rasp leaf virus, peach latent mosaic viroid, phytoplasmas, apple chlorotic leaf spot virus, apple rubbery wood disease, little cherry disease and apple green crinkle disease:

Outcomes:

13) An additional 280 samples were extensively tested for horticulturists, plant pathologists and growers to assist them in disease diagnosis and virus control studies.

14) Trees were identified that were affected by either apple green crinkle or apple rubbery wood disorders, both of which, whose etiology is unknown.  These trees were subjected to heat-therapy procedures for varying durations of time and an orchard block established from the progeny.  Because of the varied therapy times, different virus combinations exist in the orchard trees.  These trees will be monitored over the next few years to determine which virus combinations induce these diseases.

15) Performed nucleotide sequencing of Apple chlorotic leaf spot virus isolates from apple green crinkle diseased trees in efforts to determine the causal agent of that disease.

16) Identified for the first time the occurrence of Cherry leaf roll virus in cherry trees in the United States.  Conducted surveys to determine extent of its occurrence and worked with growers on control strategies.

17) Identified the virus complex of Cherry leaf roll virus plus one of the Ilarviruses that leads to rapid decline and death of cherry trees.

18) Completed a 15-year study on use of cross protection for the control of cherry rugose mosaic disease.

19) In cooperation with Rosemary Hammond, USDA-ARS, discovered a genetic difference and developed an assay for distinguishing disease-causing strains of Prunus necrotic ringspot virus from non-pathogenic strains in sweet cherry.

20) Established an orchard of six peach varieties to determine the consequences of peach latent mosaic viroid infections.  By the third year no differences between viroid-free and viroid-infected trees has been noted.

21) Demonstrated that the fruit tree viroids apple scar skin and peach latent mosaic are not transmitted vertically through the seed to seedlings.

22) Demonstrated that many fruit deforming disease agents of apple are eliminated by the standard therapy techniques of heat treatment and shoot-tip grafting methods.

23) Working with Canadian scientist Delano James, laboratory tools for detection of Cherry rasp leaf virus were developed both in his lab and in the Washington State University virology lab.

24) Demonstrated that standard protocol for detecting phytoplasma in fruit trees would also detect bacteria common in the environment.

25) Modified PCR detection protocol for phytoplasma to minimize false and background readings.

26) Studied the relationship between retro-transposon sites in cherry genomes and the proclivity for the genetic diseases of cherry deep suture and cherry crinkle disease.

27) Working with Delano James of Agri-Food Canada, determined the etiology of peach mosaic disease.

28) Discovered for the first time the occurrence of Little cherry virus 1 in cherry growing districts on both the east and west coasts of the United States.

29) Discovered for the first time that ornamental flowering cherries are symptomless carriers of Little cherry virus 1.
30) Verified the reliability of the virus indicator Prunus tomentosa for detecting strains of Plum pox virus.

Impact:  State, federal and university scientists are able to provide more appropriate virus disease control information to their clientele. Disease control programs are more efficient and better targeted to achieve their objectives. 


Output:  NRSP5 continually experiments with virus therapy in efforts to improve and hasten the process.  Despite that success, the program continues to explore new and improved techniques for obtaining virus-free trees from infected ones:

Outcomes:

31) Converted our heat treatment protocol from a soil and pot based system to an artificial media and hydroponic-based system.  This conversion lends itself readily to keeping the roots cool, moist and well aerated during the heat treatment process.  The new process greatly enhances the tolerance of Prunus clones to heat therapy.

32) Reduced the size of humidity chambers for the shoot-tip grafts following heat treatment.  The reduced air volume and limited container size provides greater graft success and allows for more rapid acclimation of grafts to normal atmosphere.   

33) Conducted heat treatment for virus elimination on an average of 85 new clones each year.

Impact:  NRSP5 has been one of the most successful programs for eliminating viruses from stone and pome fruit plants over the past three decades.  The program and its standards are internationally recognized
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