NC7 Regional Technical Advisory Committee Meeting

Minutes 

Tuesday 1 July – Wednesday 2 July 2009

Date of Annual Report:
12/10/2009

Report Information:

*  Annual Meeting Dates 07/01/2009-07/02/2009

*  Period the Report Covers 10/01/2008 – 09/30/2009

Participants:

· Attendees:  TAC Members:  William Tracey, Acting Chair, (wftracy@wisc.edu), University of Wisconsin - Madison; Amy Iezzoni (iezzoni@msu.edu), Michigan State University; Jules Janick (janick@purdue.edu), Purdue University; Dipak Santra (dsantra2@unl.edu), University of Nebraska; Burton Johnson (burton.johnson@ndsu.edu), North Dakota State University; Kendall Lamkey (krlamkey@iastate.edu), Iowa State University; Sherry Flint-Garcia (sherry.flint-garcia@ars.usda.gov), USDA-ARS and University of Missouri-Columbia. 

Administrative Advisor Wendy Wintersteen (wwinters@iastate.edu), Iowa State University College of Agriculture and Life Sciences; CALS Associate Dean Joseph Colletti (colletti@iastate.edu).

· Multi-State Participants:  Mark Brand (mark.brand@uconn.edu), University of Connecticut; Richard Karban (rkarban@ucdavis.edu), University of California-Davis; Grover Shannon (shannong@missouri.edu), University of Missouri Delta Research Center.

· Other participants: Peter Bretting (peter.bretting@ars.usda.gov), USDA-ARS Office of National Programs, Beltsville, MD; Terry Isbell (terry.isbell@ars.usda.gov), USDA-ARS, NCAUR, Peoria, IL; PhD student Ivan Ayala-Diaz (iayala@iastate.edu) Iowa State University;  PhD Student Ian Pearse, University of California-Davis.
· Ames NCRPIS / PIRU Staff: Candice Gardner (candice.gardner@ars.usda.gov) Research Leader; Mark Widrlechner (mark.widrlechner@ars.usda.gov)  Horticulturist and Ornamental and Woody Plants Curator; Mark Millard (mark.millard@ars.usda.gov) Maize Curator; Kathy Reitsma (kathleen.reitsma@ars.usda.gov) ISU Vegetable Curator III; Laura Marek (laura.marek@ars.usda.gov) ISU Oilseeds Curator III; David Brenner (david.brenner@ars.usda.gov) ISU Amaranthus Curator II; Luping Qu (luping.qu@ars.usda.gov) Medicinal Plants Curator; Larry Lockhart (larry.lockhart@ars.usda.gov) Program Coordinator II; Pete Cyr (pete.cyr@ars.usda.gov) IT Specialist/Applications Developer.

Call to order:  The Regional NC-7 Technical Advisory Committee (TAC) was called to order at 8:00 AM on July 1, 2009 at the North Central Regional Plant Introduction Station (NCRPIS) in Ames, IA.  Administrative Advisor Wendy Wintersteen welcomed the group, and provided a synopsis of agricultural production in Iowa and how it contributions to the state and U.S. economies.  She discussed production and environmental issues, and how ISU faculty and collaborations are working to address these issues, the resources available for research, education and extension, the importance of the work of NC-7 Project researchers in addressing these issues, and the importance of stable support for collection maintenance and research applications.

Following introductions, Candice Gardner, Mark Widrlechner and Larry Lockhart conducted tours of the station’s facilities, including seed storage, the imaging and viability testing labs, seed processing, and a driving tour of the farm that featured stops and discussion with the six curatorial teams, plant pathology and entomology teams.  

NCRPIS 2009 Annual Report (C. Gardner): Highlights from the station’s annual report were discussed, and the station’s curators gave brief presentations that summarized the content, availability and status of their collections, and particular challenges that must be addressed. The 2008 Station Annual Report presents the NC7 Regional distribution history and other statistics.  Approximately 2/3 of the orders are domestic with ~ 50% directed to researchers within the NC Region, 20% to each of the Southern and Western regions, and 10% to the Northeast Region. Domestic orders have ranged from a low of 456 orders in 2003 to1111 orders in 2008.  TAC members suggested that distributions be reported as the number of packets (items) instead of number of orders in the future.
The purpose of the NPGS germplasm distribution is to support research and education objectives, not home gardening use; this germplasm is very costly to produce, and requires great attention to detail to produce quality, disease-free seed which will store well and maintain its viability as long as possible.  (The analogy was made comparing request of seed from the NPGS for home gardening use to buying one of the most expensive vehicles made to meet basic transportation requirements.)   Approximately 20% of NCRPIS’s requests are from home gardeners.  The station’s policy for dealing with home gardeners is to send a “Non Research Request” letter with a requestor’s first order, indicating the purpose of the germplasm and the NPGS and informs the requestor that a courtesy, one-time small distribution is being made for a portion of their request. Requestors are referred to commercial sources of germplasm that will meet their needs.  Many requestors never respond, some respond saying they were unaware of our purpose and the value of the resource, others continue to submit requests.  Gardner has contacted some requestors directly with some success in discouraging repeated requests.  Non-research demand continues to be a drain of curatorial time resources and germplasm, and frequently requires coordination across NPGS sites. This is a nation-wide systematic abuse that needs a systematic remedy.  Websites exist that instruct home gardeners on how to submit requests via Public GRIN and disguise their use purpose.

NC-7 Mid-Cycle Review: Dean Wintersteen discussed the process for completing the mid-cycle review of the NC-7 Project.  It was agreed that Candice would distribute a list to each TAC member of individuals at their institutions who received NPGS germplasm, TAC members will request research progress and impact statements from these researchers and send their report to Candice and Dean Wintersteen by September 1, 2009.  Candice will assemble a draft report by September 15. 

FY2010 Budget Request:  C. Gardner presented a FY2010 budget proposal, requesting that NC-7 Hatch funding be maintained at its current level of $522,980.  It was necessary during the past FY to reduce ISU staff by one; an Agricultural Research Specialist position supporting oilseeds was eliminated.  Over the past six years, ISU staff numbers have declined from 12 to nine.  The strong support of ISU for its contributions that support the benefits costs of ISU staff members, facilities on- and off-campus, and the farm residence, are greatly valued and appreciated.  ISU support provided an additional $419,873 in resources in FY2009.  

ARS resources in FY2009 totaled $2,066,297. The ARS staff currently consists of 19 full-time and one part-time employees, and approximately 20 full-time equivalents of student labor. Additional support has been provided by an NIH grant (M. Widrlechner, co-PI) to establish the bioactivity of certain medicinal species, a DOE grant (L. Marek, co-PI) to investigate genomics of woody biomass of Helianthus, and several smaller grants (wild Helianthus sp. resistance to sclerotinia, and evaluation of camelina and pennycress).  

Nominations / Resolutions Committee:  Bill Tracy, Burton Johnson, Jules Janick
USDA-ARS Office of National Program’s update was presented by Peter Bretting and highlighted NPGS accomplishments over the past year, key challenges, personnel changes and promotions, and budgetary status.   Trends in demand for NPGS germplasm and information continue to rise while budget resources remain flat or decline.  Some NPGS sites are highly under-funded and must struggle to meet their mission objectives.  Germplasm maintenance must be the highest genebank priority activity for the genebanks.  Regeneration activities, documentation and information management are very high priorities.  Acquisition for threatened or endangered resources must continue to be a high priority, while acquisition to address non-threatened collection gaps may not be critical. Distribution of genetic resources to researchers is the next highest priority, followed by characterization, evaluation and enhancement.

The question was raised about germplasm access; currently, access to international germplasm can be difficult and results are inconsistent.  The NPGS works to address benefits sharing as part of their efforts to access germplasm, supporting some evaluation and characterization activities.  Exchange as part of joint research projects with germplasm exchange have occurred. In some countries the bureaucratic process are daunting. The UN FAO International Treaty for Plant Genetic Resources for Food and Agriculture (ITPGRFA) was discussed, and the implications for researchers who receive accessions covered by the Treaty in the future were discussed.  The Standard Material Transfer Agreement (SMTA) that will accompany distribution of accessions (covered by the terms of the treaty) can be accepted by researchers during the process of requesting germplasm through GRIN.  Germplasm distributions for orders received by mail will be delayed if SMTA acceptance is a requirement, but will be expedited as much as possible.
It was noted that Hatch funding increases are different across NE9, S9, W6, NC7, NRSP-6, and a question was asked about how this developed (referring to the ARS and SAES funding Table in handout from Gardner).  Historically, this is due to differences in regional contributions, and trying to preserve the NRSP-6 project (Sturgeon Bay potato genebank).

USDA-ARS NCAUR Update – Terry Isbell, New Crops and Processing Research Unit National Center for Ag. Utilization Research.  New crop development:  Pennycress (Thlaspi arvense) is a winter annual with very small seed.  Six fields (49 acres) were planted using a Drill-grass seeder and a Brillion seeder 17 September to 23 October with no germination on dates after 15 October, but all germinated in spring  with no loss of germination over winter.  Both planting methods worked, although using the Brillion seeder was “more of an art than science”; and whether seed was coated or non-coated didn’t seem to matter.  Delay in germination was thought to be due to cold temperatures, but now theorize that a lack of light caused by corn shading prevented germination.  This crop has a very short time to flowering and the plants are highly determinant.
Early maturing plants were very noticeable in fields and were harvested separately.  No damage to these early plants due to fungal or physical damage was noted. Spring- germinated fields matured about three weeks later than fall-planted plots, which would preclude use of spring-germinated fields for double cropping with soybeans.  Selection for early maturing plants may enable double planting with soybean.

Thlaspi does not readily shatter.  Can be picked with grain-platform on regular combine but needs some modifications to combine head to prevent seed loss (fan speed important).  Crop density important – crop density vs. yield study needs to be done.  

Seed meal from pennycress was incorporated into soil to test its ability to control weeds.  Whether it will affect germination of corn and soy beans is unknown.  Coarse straw can be used as mulch in gardens- Isbell didn’t observe any kill of garden plants.

The team is also looking at coriander for potential to be planted in wheat.  Unfortunately, frost hit the planting before harvest.

MULTISTATE PROJECT MEMBER PRESENTATIONS

Mark Brand – University of Connecticut:  Solutions for invasive barberry and winged euonymus and Aronia for ornamental and nutraceutical purposes
Many northeastern states are banning some ornamentals used by the nursery industry, which wants to understand the invasive potential of stands of barberry in unmanaged areas.  Genotypes with low fruiting or poor seedling vigor may be non-invasive.  Evaluation of 45 cultivars in replicated planting over 3 years determined that some varieties (yellow, dwarf purple) had very low fruiting where others very high.  None were completely seedless. An “invasiveness index” based on seed production and seedling establishment will be developed.

Similar investigations were done with burning bush (Euonymus).  Low fruiting/sterile varieties were found to not be truly sterile. Not enough cultivars were grown to fully evaluate cross-ability with other cultivars when the original studies were done, and this must be addressed.  

AFLPS’s will be used to DNA fingerprint invasive barberry populations, possibly in conjunction with APHIS. Deer don’t eat barberry, which encourages invasiveness.  Case study:  color and fingerprint of a large atropurpurea plant at a farmhouse clearly linked this plant as the parent of seedlings in surrounding area (can spread out from landscape plant even though not many purple genotypes found in feral populations).

Feral populations of barberry decline over time due to variety of reasons (such as disease) – last for decades but eventually decline. Sterile barberry developed with triploids.

Aronia:  red and black chokeberry is a (not purple, which is inter-specific) potential fruit crop.  It is a native plant, easy to grow, requires minimal cultivation, and has high antioxidant and anticancer potential.  (Its strong flavor does not lend itself well to fresh eating, but to process products). Breeding potential is being investigated.  

Ian Pearse – University of California, Davis:  A phylogenetic analysis of oak species, defensive traits, and damage by herbivores
Research focus: non-native plants interact with native insects – why do they get as much herbivory as native plants?  What are the predictors?  Looked at related native/non-native plants across genera.  Herbivory can be lower or higher when native vs. non-native plants are compared.  Similarity of native plants to non-native may be a predictor of herbivory as well as plant defenses.  Oak trees were studied since many are replicated in common gardens/arboreta.  Oak genetics are muddled due to hybridization; a molecular phylogeny of oaks was created using AFLPs that resolved oak taxonomy to the species level for the UC-Davis arboretum collection.  (Valley Oak is the only native oak in the Davis arboretum.)  Herbivores are diverse for oaks, but it is relatively easy to distinguish feeding types.  Investigated phonological traits (bud break, maturation, etc.), physical traits (leaf area, toughness, water, etc.), and chemical traits (tannins). 

Plant relatedness (phylogenetic distance) to natives was important for predicting herbivory.  Similarity of defenses was important for predicting herbivory by chewing insects, but not by mining insects.  Traits matter without reference to native status – maturation, evergreen-ness, etc.  Evolutionary processes are informative.

Rick Karban – University of California - Davis, Dept. of Entomology: Genetics and plant communication
Karban has worked on many genera, and is currently looking at sagebrush and the role of plant communication in induction of resistance to herbivory.  Volatile cues may improve the performance of neighbors, as seen in studies where wild tobacco growing near clipped sagebrush had less herbivory compared to higher herbivory near unclipped sagebrush.  Why emit volatile cues?  Why make your neighbors less susceptible?  Possibly an unintended consequence of damage (damage measured = leaf feeding).  Required for intra-plant communications (damage to a branch induces resistance in the rest of the plant).

Found communication most effective between genetically identical individuals; suggests plants have ability to “recognize” cues from similar plants and may be more sophisticated than what we may think.  How these volatile cues work, their make-up, and how levels of resistance can be improved are subjects of investigation.  One volatile of interest is methyl-jasminate.

NC7 PARTICIPANT PRESENTATIONS

Burton Johnson, North Dakota State University.  Overview of Agricultural Research Center activities, state topography, soil, and climate 

Results of the following studies were presented:
Seeding dates: evaluation of cool season oilseeds, Camelina, Crambe, Brassica juncea, canola.

Harvest management studies.

Seed development studies (dry bean, Cuphea, borage, sunflower)

Late planting studies with sunflower and soybeans.

Germplasm collection (Thlaspi)

Double Cropping sunflower and pennycress

Winter crop studies at Prosper, ND (pennycress, winter field pea, Camelina)

Drainage tile installation (new) – slope in 1 foot per mile (VERY FLAT!)
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NC7 RTAC MEMBER PRESENTATIONS Continued
J. Grover Shannon, University of Missouri – Delta Center, Portageville, MO; Improving Soybean Using Exotic Germplasm

Most of today’s soybean varieties trace to 35 lines – narrow genetic base.  Following are the current priorities for soybean breeding:


· Yield – Number 1!  High yield and yield stability; yield genes coupled with management, insecticides, fungicides, water.

· Drought  tolerance – slower wilting, prolific roots (comparison of varieties and 250 PIs for drought tolerance).
· Flooding tolerance – complete submergence and water-logging.
· Salt Stress – coastal areas from sea water surges, over-fertilized fields, high salt content fields, high salt content irrigation water.
· Oil improvement – low saturates, high oleic, low linolenic, increased taste to make soy oil more competitive with Canola, olive, and sunflower oil.

Noted by Shannon and others present, concerns about the prevalence of  Round-Up resistant weeds, which is reflected in renewed interest in conventional lines.  Farmers and some coops are investing in the development of new conventional lines. 

Amy Iezzoni, Michigan State University – Development of the cherry germplasm collection and improvement of sour cherry germplasm

Historically, a single variety, ‘Montmorency’, dominates U.S. tart cherry production.  Over 75% of U.S. tart cherries are produced in Michigan, so the crop is vulnerable both genetically and geographically.  Montmorency is very sensitive to frost damage, and massive losses can occur in years when late freezes occur during flowering. The goals of the tart cherry breeding program include improving resistance to frost damage, yield, color and flavor, and disease resistance.  Breeding efforts are challenged by the time required to develop new lines.  Wild types with disease resistance have small fruits and it can take a long time to develop resistant lines with acceptable fruit size and quality.  Landraces and cultivars of sweet and sour cherry germplasm were collected from Eastern Europe in various forms, representing the results of many generations of breeders. Other than pollen, the Prunus sp. germplasm must go through quarantine to ensure that no disease organisms are introduced with the germplasm.  Many cultivars are self-incompatible, even some that result from crosses with self-compatible parents.  Genetic mapping of key cultivars continues.  A number of mutations and incompatibility alleles have been identified during the course of this research.  

Dipak Santra, University of Nebraska – Lincoln; Alternative Crops breeder Panhandle Research and Extension Center
New to this position, Dr. Santra’s focus is on the development and establishment of alternative crops, or new outputs from existing crops, that have market potential in a rain-fed and limited irrigation ecosystem in the panhandle region.  (Continuation of David Baltensperger’s work.)  

Water is the number one production challenge, followed by  a short growing season.  Hail, temperature extremes, and soil characteristics are also constraints to crop production.  Alternative crops in western Nebraska include:

· Grass - Proso millet (best alternative), foxtail, Triticale, oat, spring wheat

· Oilseeds – sunflower, niger, brown mustard, canola, camelina, soybean, flax

·  Feed grains and forage – pearl millet, sorghum, sudan grass, medic
· Grain legumes – chickpea, lentil, peas, mung bean

· Turfgrass seed production – Kentucky bluegrass, bent grass, rye grass

· Others – Amaranth, chicory, crambe, mint.

TAC members suggested that the historical crop surveys be reviewed to see what biennials are persistent – what native annuals/biennials of the area may have the potential to become an alternative crop.

Proso millet is currently the best alternative crop; it is most widely grown; has multiple uses such as livestock feed, birdseed, human food, ethanol; it is highly self-pollinated.  Breeding efforts are focused on high yielding cultivars with white seed and larger grain.  In red-seed types, breeding effort can be focused on development of different shades or multiple tones.  Breeding goals also include early maturity, uniformity of maturity, disease and pest resistance, ethanol production (waxy proso), and starch components.  Sources of the waxy trait were PI 436623, PI 436625, and PI 436626 (the latter has been crossed with ‘Huntsman’ and will be released soon).  

A breeding program has been initiated with the Panicum core collection (110 accessions and breeding material.) Existing and new crops used in the program include wheat, the most important for cultivar development for conventional and organic farming, and others such as foxtail millet, amaranth, synthetic corn, sunflower, canola, and camelina. New “faces” include Fenugreek (Trigonella foenum-gracecum - 5 varieties, 173 germplasm accessions) for forage, forage soybean; Guar Bean; Moth Bean; Cocks Head (Onobrachis), and Tef (Eragrostis tef)

He is also working to identify sources of bacterial wilt resistance in common bean by screening the NPGS and CIAT germplasm collections.

Sherry Flint-Garcia, USDA-ARS and University of Missouri- Columbia
Maize research is focused on genetic mechanisms, Nested Associated Mapping (NAM) genomics, breeding (GEM), and Teosinte Introgression Populations.  The focus of her presentation was on Teosinte and the library development (720 near isogenic lines in library, 8 maize-teosinte libraries).  Looking at genetic dissection of kernel quality traits; evaluation of allele series, reintroduce variation for selected genes, diversity synthetics.

Bill Tracy, University of Wisconsin- Madison.  Improving Sweet Corn since 1919

Phase-specific morphological differences in adult vs. juvenile leaves are related to disease resistance.  Juvenile vegetative tissue is much more susceptible to diseases such as rust, leaf boring and leaf mining insects than adult tissue.  This maize genetic and selection program is focused on varietal improvement for a number of traits.

Starch synthesis in Sugary 1 (Su1) – kernels still have the Su1 gene but no longer a sweet corn.  

New mutant endosperm combinations – sugary enhancer allele (makes more sweet) vs. non-sugary enhancement allele have provided a “WOW” factor in sweet corn development. The project evaluates 600 to 1000 new lines of sweet corn each year for flavor, disease resistance, and husk protection.  Other research projects include genetic research on “String cob” – a trait that results in very small cobs, common rust, northern Corn Leaf blight, maize dwarf mosaic virus, ornamental foliage, and Cuitlaoche (corn smut – a high value culinary delicacy).

Bill provided information on the Plant Breeders Conference in Madison August 3-5, 2009, and efforts to increase awareness of the critical shortage of resources for education of plant breeders in the U.S.  The National Plant Breeding Coordinating Committee will meet in conjunction with this conference, help is needed to get this message out, increase awareness, and ideas are needed.

Kendall Lamkey, Iowa State University; Sustainable Cropping Systems for Harvesting Corn Stover Biomass
65% of Iowa land is devoted to corn (37%) and soybean (28%) production.  Iowa is  

#1 in production of corn, soybeans, pork, eggs, ethanol, and soil erosion by water!

Perennial cover crops are needed that would be dormant when corn is planted but re-grows when corn harvested.  Research results to date indicate that corn biomass production and yield are best when combined with white clover.  Kentucky bluegrass is highly competitive, and not a good option.

Nominations and Resolutions Sub-committee Report:

1. Be it resolved that the NC-7 TAC recognize and thank the NCRPIS staff for their efforts and hospitality in hosting the 2009 meeting.

2. Whereas:  The NC-7 RTAC recognizes how the vital and critical germplasm activities of the NCRPIS contribute greatly to improved crop production and crop quality that benefits American farmers, consumer, and processors,AND the number of germplasm introduction and demands on the NCRPIS are ever-increasing while budgets have remained flat for the past six years, 
Be it resolved that the NC-7 RAC supports the efforts of the ASTA and other stakeholders to actively pursue doubling of federal funding available to support this project and maintain its operations at the current level.

3. The 2010 meeting will be hosted by NE-9 at the genebank in Geneva, NY on July 27-28 in conjunction with the CGC Chairs, PGOC, and other regional TAC committee meetings.  The TAC recommends that Kansas host the 2011 meeting, and that Mike Stamm (KS), currently our official Vice-Chair, be appointed as NC-7 TAC Chair for 2011-2011.

The resolutions and nominations were accepted.  A motion was made to accept the budget recommendations and approved.  The official portion of the meeting was adjourned at 10:30.  Following this, all members who cared to participate traveled to the ISU Agronomy Farm to observe the biomass research plantings.  Faculty members Ken Moore and Emily Heaton presented their field research. 

