APPENDIX 1.  Accomplishments that increase visibility and engage our professional and non-professional stakeholder audience with information about what NRSP-6 has to offer

1. J. Palta, coathor with Project Leader on 14 research publications, received Am. Soc. Horticuture Sci. (ASHS) “Researcher of the Year” award.  2003.

2. NRSP-6 Web page with contact info, links to GRIN, reports, technical tips, timely announcements of new services.  2004 (and continuous updates). http://www.ars-grin.gov/ars/MidWest/NR6/

3. NRSP-6 email group through which to advertise new stocks and services.  2002-.  

4. Semi-popular brochure about NRSP-6.  2004.  Martin, Max. (Editor).  United States Potato Genebank.  USPG publication, 4312 Hwy 42, Sturgeon Bay, WI, USA.  Trifold.

5. Bookchapter review of potato germplasm conservation issues:  2004.   Bamberg, J. B. and A. del Rio.  Conservation of Genetic Resources.  In:  "Genetic improvement of Solanaceous crops, Vol.2: Potato" (Eds: M.K. Razdan and Autar K. Mattoo), Science Publishers, USA.  38 pp. [In press].  

6. Comprehensive index and review of wild potato genetic resources collected and reported in North and Central America.  2004.   Spooner, D.M., R. G. van den Berg, A. Rodríguez, J. Bamberg, R.J. Hijmans, and S.I. Lara-Cabrera. Wild potatoes (Solanum section Petota) of North and Central America. Syst. Bot. Monogr. Vol. 68.  209 pp.
7. Bamberg invited to participate in international potato research workshop organized by ARS.  2003.  Beltsville.

8. Comprehensive review of wild potato genetic resources collected and reported in the southwest USA, emphasizing germplasm collection techniques (developed from yearly collecting expeditions by Project Leader & colleagues, 1992-2001).  2003.   Bamberg, J. B., A. H. del Rio, Z. Huaman, S. Vega, M. Martin, A. Salas, J. Pavek, S. Kiru, C. Fernandez and D. M. Spooner.  A decade of collecting and research on wild potatoes of the southwest USA.  Am J. Potato Res 80:159-172.

9. Exhibit and represent NRSP-6 in presentations off campus:  Present poster on NRSP-6 research at Latin Amer Potato Assn (ALAP)(del Rio 2004).  NRSP-6 poster and presentations at Crop Science Soc. of Amer, Denver; Potato Assn Amer, Spokane; Green Bay Bot Gardens (2003 Martin).  Invited NRSP-6 screening report presented at Late blight field day, Toluca, Mexico (2003 Bamberg). Presented poster on NRSP-6 at Chicago Botanic Garden symposium (2000 del Rio).  

10. NRSP-6 work featured in popular media.  Agricultural Research, Business Week, and Spudman magazines (2003), The Potato Grower and Agricultural Research magazines (2002), Ruth Ozeki, novelist, visits genebank to gather information for her future book on potatoes (2001), Local newspaper feature (2000). The Grower and Diversity magazines, Public Television documentary “Natural Heritage Project” filmed at Chaco Canyon, NM (1999), The Potato Grower (1998)
11. Promote and organize meetings of Association of Potato Intergenebank Collaborators (APIC), a consortium of world potato genebanks.  Valdivia, Chile (2004 del Rio), Hamburg, Germany (2002 del Rio), New Delhi, India (1999 Bamberg), Dundee, Scotland (1997 Bamberg).  Exchange of research results, technical expertise, tour facilities and meet staff, plan joint databases and other projects.

12. Invited  presentation in Korea on genebank methods research.  2001.  Bamberg, J. B. and A. H. del Rio.  2001.  Research and technology for efficient preservation and utilization of potato genetic resources.  Potato Conference arranged by Haktae Lim, Korea, Nov. 13-18.  (travel restrictions as a result of Sept-11 attack precluded my presenting the talk myself, but I prepared the text and slides and it was presented by Dr. Lim).

13. del Rio gives invited lecture at International Potato Center (CIP). Lima, Peru to participate in a workshop on the association of genetic and eco-geographic diversity in potato populations. 2001.  Lima, Peru. 

14. Bamberg invited to participate in CEEM/FAS late blight workshop in Poland.  2001.  Warsaw.

15. History of the intergenebank (APIC) project to create a joint database and announcement of the resource on the Internet.  2000.   Huaman, Z., R. Hoekstra, and J. Bamberg.  The intergenebank potato database and the dimensions of available wild potato germplasm.  Am. J. Potato Res. 77:353-362.  

16. Popular brochure that relates potato germplasm issue to topics of public concern and made available for free distribution to visitors to national parks and monument interpretive centers in the southwest.  1999.   Bamberg, J. B.  Wild potatoes on public lands of the Southwest.   US Potato Genebank publication, 4312 Hwy 42, Sturgeon Bay, WI, USA.  (Trifold).

17. APIC-related Invited Presentation for the Plenary Symposium of Potato Assn of America Annual  Meeting in New Jersey, Aug 1999.  1999.  Bamberg, J.,  A. del Rio and Z. Huaman.  Intergenebank Cooperation in Genetic Diversity Conservation Research.

18. APIC collaborator’s Invited Presentation for the Plenary Symposium of Potato Assn of America Annual  Meeting in New Jersey, Aug 1999.  1999. Huaman, Z., R. Hoekstra, and J. Bamberg.  History of APIC and the initiative to create comprehensive databases. 

19. APIC-related Invited Presentation at the Global Conference on Potato, New Delhi, India, Dec 1999. Bamberg, J., A. H. del Rio & Z. Huaman.  1999.  Intergenebank Cooperation in Genetic Diversity Conservation Research.

20. Invited lecture by Project Leader to UW Plant Pathology course students on NRSP-6 and general plant genebank concepts.  1999.  

21. Review of how our collaborative effort has provided answers to some important questions on the genetics and physiology of cold tolerance in potato.  1998.   Palta, J.P., J.B. Bamberg, Y.K. Chen, L.S. Weiss, and B.H. Karlsson.  Understanding genetic control of freezing stress resistance using potato species as a model system.  In: Plant cold hardiness: Molecular biology, biochemistry and physiology.  P. Li and T.H.H. Chen, Eds.  New York, Plenum Press, p.67-75, 40 refs.
22. Announcement of collecting progress in the USA.  1997.  Bamberg, J.B., A.H. del Rio, and M.W. Martin. Expanding the geographical representation of ex situ germplasm samples of wild Solanum jamesii and S. fendleri from the USA.  Am. Potato J. 74(6):416-417.  [Abstr].

23. Tours of the NRSP-6 facilities.  1997-2004.  Many professional and non-professional USA visitors and 22 scientists from 14 foreign countries (see Appendix 6 for details).

APPENDIX 2.  Enabling technologies and information we have generated that helps us and others more efficiently use (collect, preserve and document) the germplasm in the NRSP-6 genebank.   The gist of each accomplishment is presented in question and answer format.

1. Are reputed duplicate germplasm samples in CIP and USA potato genebanks genetically identical?  A:  Not always.  2004.  del Rio, A., J. Bamberg and Z. Huaman.  Assessment of putative identical germplasm collections at CIP and US Potato genebanks determined by RAPD and SSR markers. [submitted Abstr]

2. Do genetic differences among populations of S. verrucosum (a diploid inbreeder) follow a pattern in geographic variables at their sites of origin in the wild, and their proximity to other potato species?  A:  Yes.  2004.   del Rio, A. H. and J. B. Bamberg.  Geographical parameters and proximity to related species predict genetic variation in the inbred potato species Solanum verrucosum Schlechtd.  Crop Science 44:1170-1177.

3. Is it likely that recessive traits will be noticed in polysomic polyploid species?  A:  No.  Bamberg, J.B. and A. del Rio.  2003.  Hypothetical obscured recessive traits in tetraploid Solanum estimated by RAPDs.  Presented at 87th Annual Meeting of PAA, Spokane, WA, Aug. 10-14, 2003.  p. 78.  [Abstr]

4. Are there many alleles within genebank populations that are likely to be lost by current seed increase methods?  A: No.  2003.  Bamberg, J. B. and A. H. del Rio.  Vulnerability of alleles in the US Potato Genebank Extrapolated from RAPDs.  Am J. Potato Res.  80:79-85.

5. Do newly-collected populations undergo a large genetic shift when they are subjected to seed increase at the genebank for the first time?  A:  No.  2003.   del Rio, A. H. and J. B. Bamberg.  The effect of genebank seed increase on the genetics of recently collected potato (Solanum) germplasm.  Am J. Potato Res 80:215-218.

6. Does any descriptive data already in the genebank allow us to predict which populations will be frost hardy?  A:  Yes.  2003.   Hijmans, R.J., M. Jacobs, J.B. Bamberg, and D.M. Spooner.  Frost tolerance in wild potato species:  Assessing the predictivity of taxonomic, geographic, and ecological factors.  Euphytica 130:47-59.

7. Do you sometimes get different genetic samples by collecting tubers vs seeds?  A:  Yes.  2003.  Moreyra, Rocio, J. Bamberg and A. del Rio.  2003.  Genetic consequence of collecting tubers vs. seeds of wild potato species indigenous to the USA.  Presented at 87th Annual Meeting of PAA, Spokane, WA, Aug. 10-14, 2003.  p. 50.  [Abstr]

8. Do genetic differences among populations of S. sucrense (a tetraploid outcrosser) follow a pattern with geographic variables at their sites of origin in the wild?  A:  No.  2002.   del Rio, A. H. and J.B. Bamberg.   Lack of association between genetic and geographic origin characteristics for the wild potato Solanum sucrense Hawkes.  Am. J. Potato Res. 79:335-338.

9. Are the reputed duplicate population in different potato genebanks consistently genetically equivalent?  A:  No.  2001.   Bamberg, J. B., S. D. Kiru and A. H. del Rio.  Comparison of reputed duplicate populations in the Russian and US potato genebanks using RAPD markers.  Am. J. Potato Res. 78: 365-369.

10. Do genetic differences among populations of S. jamesii (diploid outcrosser) and S. fendleri (disomic tetraploid inbreeder) follow a patterN with geographic variables at their sites of origin in the wild?  A:  No. 2001.   del Rio, A.H., J.B. Bamberg, Z. Huaman, A. Salas, and S.E. Vega.  Association of eco-geographical variables and genetic variation in native wild US potato populations determined by RAPD markers.  Crop Science 41:870-878. 

11. Does the intrapopulation heterogeneity of different species have a practical affect on sample variation that can impact genebank decisions?  Yes.  del Rio, A. H. and J. B. Bamberg.  2001.  Genetic heterogeneity among breeding systems of potato species and its ramifications in germplasm conservation.  Am J. Potato Res. 78:452.  [Abstr].

12. Do populations vary in their genetic homogeneity, and therefore the need to screen individuals before breeding?  A:  Yes.  2000.   Bamberg, J., C. Singsit, A. H. del Rio and E. B. Radcliffe.  RAPD analysis of genetic diversity in Solanum populations to predict  the need for fine screening. Am. J. Potato Res.  77:275-278.  

13. If critical data is missing about a population, can RAPD markers clearly place it in its proper species group and determine whether it is genetically unique and therefore worth keeping?  A:  Yes.  2000.   del Rio A. H. and J. B. Bamberg.  RAPD markers efficiently distinguish heterogeneous populations of wild potato (Solanum).   Genetic Resources and Crop Evolution 47:115-121.

14. Are genetic shifts in some populations occurring because more vigorous seedlings are being selected for transplanting?  A:  Yes.  Bamberg, J. B. and A. H. del Rio.  2000.  Genetic shifts in potato genebank populations by unintentional seedling selection.  Report to the North Central Regional -84 Potato Genetics Technical Meeting.  Des Plaines, IL, Dec 7, 2000.    [Abstr].

15. Do some wild potato species populations have a stable genetic dependence on GA presoaking of seeds for germination?  A:  Yes.  1999.   Bamberg, J. B.  Dependence on exogenous gibberellin for seed germination in Solanum acaule Bitter and other Solanum (potato) species. Am. J. Potato Res. 76:351.

16. Is the gibberellin mutant previously discovered and known from a single population actually rare in the overall collection?  A:  No.  1999.   Bamberg, J. B.  Screening for gibberellin deficiency mutants in Solanum tuberosum ssp. andigena Am. J. Potato Res. 76:321-322.

17. Can sample variation skew the apparent similarity of populations?  Yes.  del Rio, A.H. and J.B. Bamberg.  1998.  Effects of sampling size and RAPD marker heterogeneity on the estimation of genetic relationships.  Am. J. Potato Res. 75(6):275.  [Abstr].

18. Is the sample in the genebank always genetically equivalent to the population in the wild from which it was collected, sometimes many decades ago?  No.  1997.   del Rio, A.H.,  J.B. Bamberg, Z. Huaman, A. Salas, and S.E. Vega.  Assessing changes in the genetic diversity of potato genebanks.  2.  In Situ vs ex situ. Theor. Appl. Genet.  95(1/2):199-204.

19. Is significant genetic diversity lost by the current process of seed increase on most populations?  A:  No.  1997.   del Rio, A.H., J.B. Bamberg and Z. Huaman.  Assessing changes in the  genetic diversity of potato genebanks.  1.  Effects of seed increase.  Theor. Appl. Genet.  95(1/2):191-198.

20. Does apomixis exist in certain species and can we induce it for the benefit of potato breeding and germplasm management?  A:  In progress.  Results suggest genetic parity of some progeny of highly heterozygous mothers, but proof through induction and definitive markers still needed.

21. How variable are allele frequencies in seed-increase progeny of highly heterozygous germplasm populations if one does not ensure equal representation of each mother plant?  A:  In progress.  Seed yields across years vary substantially--measurement of genetic consequences is in progress.

APPENDIX 3.  Preliminary evaluation that facilitates further research and breeding with NRSP-6 germplasm.  The gist of each accomplishment is presented in question and answer format.
1. Do model calcium accumulators deposit calcium differently in tubers vs shoots?  A:  Yes.  2004.  Busse, J., J. Bamberg, and J. Palta.  Understanding Genetic Variations for Calcium Accumulation Efficiency in Tuber and Aerial Shoot Tissues.  Submitted for presentation at the 88th Annual Meeting of the Potato Assn of America meeting, Scottsbluff, NE.  [submitted Abstr]

2. Do calcium and GA3 interact in tuberization characteristics?  A:  Yes.  2004.  Vega,  S.,  J. Palta and J. Bamberg.  Evidence for the mitigation of gibberellin deficiency symptoms by root zone calcium in GA-deficient mutants of potato.  Submitted for presentation at the 88th Annual Meeting of the Potato Assn of America meeting, Scottsbluff, NE.  [submitted Abstr]

3. Do GA dwarfs of different ploidy and genotypes respond identically as GA bioassay subjects?  A:  No.  2004.  Vega, S., J. Bamberg and J.Palta.  Characterization of gibberellin requirements for various diploid and tetraploid gibberellin deficient mutants. Submitted for presentation at the 88th Annual Meeting of the Potato Assn of America meeting, Scottsbluff, NE.  [submitted Abstr]

4. Is an obscured, recessive purple-less allele widespread among Longipedicellata populations in the US and Mexico?  Yes.  2004.  Fernandez, C. and J. Bamberg.  A new Solanum fendleri mutant lacking purple pigment.  Submitted for presentation at the 88th Annual Meeting of the Potato Assn of America meeting, Scottsbluff, NE.  [submitted Abstr]

5. Are new sources of nematode resistance available, and are their origins predictable by comparing holdings of different potato genebanks?  A:  Yes.  2004.  Kiru, S, S. Makovskaya, J. Bamberg and A. del Rio.  New sources of resistance to race Ro1 of the Golden nematode (Globodera rostochiensis Woll.) among reputed duplicate germplasm accessions of Solanum tuberosum subsp. andigena in the VIR (Russian) and US Potato Genebanks.  Genet Resource & Crop Evol (accepted).

6. Are changes in membrane lipid physiology associated with cold acclimation in potato?  A.  Yes.  2004.   Vega S.E., A.H. del Rio, J.B. Bamberg and J.P. Palta. 2003. Evidence for the up-regulation of stearoyl-ACP (delta9) desaturase gene expression during cold acclimation. Am J. Potato Res 81:125-135.

7. Can DNA markers associated with cold tolerance phenomena be identified?  A:  Yes.  2003.   Vega S.E., A.H. del Rio, G. Jung, J.B. Bamberg and  J.P. Palta. 2003. Marker-assisted genetic analysis of non-acclimated freezing tolerance and cold acclimation capacity in a backcross Solanum population. Am J. Potat Res.  80:359-369.

8. Can a isolated field plot near Lake Michigan provide the right environment for an effective local late blight test?  Yes.  Screened stocks in 2002-2003.

9. Do some non-Mexican species crossable with tuberosum have potent but variably homogeneous resistance to Late blight?  A:  Yes.  2001.   Douches, D.S., J.B. Bamberg, W. Kirk, K. Jastrzebski, B.A. Niemira, J. Coombs, D.A. Biognin, and K.J. Fletcher.  Evaluation of wild Solanum species for resistance to the US-8 genotype of Phytophthora infestans utilizing a fine-screening technique.  Am. J. Potato Res. 78:159-165.

10. Do some white-fleshed & -skinned wild species easily crossable with tuberosum have high antioxidants?  Yes. 2001.  Hale, A. , L. Cisneros-Z., J. Bamberg and J. C. Miller.  Identification of named varieties, advanced selections and accessions with high antioxidant activity for use in breeding potatoes for enhanced human health benefits.  Am J. Potato Res. 78:455.  [Abstr].

11. Is it possible to find clones in wild species with high leaf and low tuber glycoalklaloids (other than leptines)?  A:  Promising.  2001.  Bamberg, J. B., S. Love and D. Corsini.  Fine screening potato germplasm for  high leaf and low tuber glycoalkaloids.  Am J. Potato Res. 78:443.  [Abstr].

12. Does redrying potato seeds reduce the effectiveness of hormone presoaking compared to direct sowing?  A:  No.   2000.   Bamberg, J. B.  Germination of gibberellin sensitive Solanum (potato) botanical seeds soaked in GA3 and re-dried. Am. J. Potato  Res.  77:201-202.

13. Are there differences in the kinetics of cold acclimation in potato species that have similar overall maximum acclimation?  A:  Yes.  2000.   Vega. S.E., J. Palta and J. Bamberg.  Variability in the rate of cold acclimation and de-acclimation among tuber-bearing Solanum (potato) species.  J. Am. Soc. Hort. Sci. 125:205-211.   

14. Do protoplast fusion hybrids between tuberosum and commersonii have useful tuber traits?  Yes.  1999.   Chen, Y-K.,  J. Palta and J. Bamberg.  Freezing tolerance and tuber production in self and backcross progenies derived from somatic hybrids between Solanum tuberosum L. and S. commersonii Dun.  Theor. Appl. Genet. 99:100-107. 

15. Do protoplast fusion hybrids between tuberosum and commersonii have outstanding cold acclimation like their wild parent?  Yes.  1999.   Chen, Y-K.,  J. Palta, J. Bamberg, H. Kim, G. Haberlach, and J. Helgeson.  Expressions of nonacclimated freezing tolerance and cold acclimation capacity in somatic hybrids between hardy wild Solanum species and cultivated potatoes.  Euphytica 107:1-8.

16. Do protoplast fusion hybrids between tuberosum and commersonii have outstanding cold hardiness like their wild parent?  Yes.  1999.   Chen, Y-K., J. Bamberg and J. Palta.  Expression of freezing tolerance in the interspecific F1 and somatic hybrids of potatoes. Theor. Appl. Genet.  98:955-1004.

17. Does NRSP-6 –derived germplasm hold practical promise for mitigating potato insect problems?  Yes.  1999.  Thill, C., E. Radcliffe, D. Ragsdale, R. Hanneman and J. Bamberg.  Identification of aphid resistant 4x potato germplasm for use in breeding.  Am J Potato Res 76:385.  [Abstr].

18. Do wild species differ in their nitrogen use characteristics and are some outstanding in ways that could be useful in breeding and developing screening methods?  A:  Yes.  1999.   Errebhi, M., C. Rosen, F. Lauer, M. Martin, and J. Bamberg.  Evaluation of tuber-bearing Solanum species for nitrogen use efficiency and biomass partitioning.  Am. J. Potato Res. 76:143-152. and 1998.   Errebhi, M., C. Rosen, F. Lauer, M. Martin, J. Bamberg, and D. Birong. Screening of exotic potato germplasm for nitrogen uptake and biomass production.  Am. J. Potato Res. 75:93-100.

19. Do wild species differ in their tuber calcium accumulation and are some outstanding in ways that could be useful in breeding and developing screening methods?  A:  Yes.  1998.   Bamberg, J., J. Palta, L. Peterson, M. Martin, and A. Krueger.  Fine screening potato (Solanum) species germplasm for tuber calcium. Am. J. Potato Res. 75:181-186.  

20. Do some non-Mexican species crossable with tuberosum have potent but variably homogeneous resistance to Late blight?  A:  Yes. 1997.  Bamberg, J.B., D.J. Ormrod, and W.E. Fry.  Screening wild Solanum germplasm for resistance to late blight.  Am. Potato J. 74(6):417.  [Abstr].

21. Do species of known resistance and newly-recognized sources hold up in the Toluca valley?  Yes.  1997.  Lozoya-Saldana, H., A. Hernandez, R. Flores, and J. Bamberg.  Late blight on wild Solanum species in the Toluca Valley in 1996.  Am. Potato J. 74:445.  [Abstr].

22. Does potato tissue pH predict or explain traits related to processing quality or disease and stress resistances that are, themselves, more difficult to screen for?  A:  In progress.  Preliminary results suggest differences among species.

