Minutes from NE 1010 Breeding and Genetics of Forage Crops to Improve Productivity, Quality, and Industrial Uses, 26-27 September, 2002, Atherton Hotel, State College, Pennsylvania

Committee Members in Attendance:

John Balasko, West Virginia Univ., Morgantown, WV

John Berdahl, USDA-ARS, NGPRL, Mandan, ND

Arvid Boe, South Dakota State Univ., Brookings, SD

Charles Brummer, Iowa State Univ., Ames, IA

Bruce Coulman, Agric. and Agri-Food Canada, Saskatoon, SK

Nancy Elke, Univ. of Minnesota, St. Paul, MN

Dave Gustine, USDA-ARS, PSWMRL, State College, PA

Réal Michaud, Agric. and Agri-Food Canada, St. Foy, QU

Yousef Papadopoulos, Agric. and Agri-Food Canada, Nappan, NS

Michael Peel, USDA-ARS, FRRL, Logan, UT

Tim Phillips, Univ. of Kentucky, Lexington, KY

Paul St. Amand, Kansas State Univ., Manhattan, KS

Don Viands, Cornell Univ., Ithaca, NY

Others in Attendance:

Jim Cropper, Pennsylvania State Univ., State College, PA

Matt Sanderson, USDA-ARS, PSWMRL, State College, PA

Chairman R. Michaud convened the meeting at 8:05 AM on 26 September, 2002.  D. Gustine introduced Dr. David Sylvia, Chair of Department of Crop and Soil Sciences, Pennsylvania State Univ. and Dr. Ray Bryant, Research Leader, USDA-ARS PSWMRL, State College, PA.  Dr. Sylvia discussed the importance of forages, primarily pastures, to the livestock industry, primarily dairy, in Pennsylvania. He also described the academic programs/majors in his department.  Dr. Bryant described research emphases (i.e., grazing land ecology, watershed nutrient management, integrated farming systems) of the PSWMRL and stated the ‘drivers’ of research were the need for lower cost systems and environmental concerns.  He also stated that grazing lands are perceived as environmentally friendly, and the PSWMRL takes a biodiversity approach to pasture management.

Chairman R. Michaud appointed C. Brummer to chair the nominations and location committee and thanked P. St. Amand and D. Viands for their efforts in preparing the new proposal.  He also pointed out that the committee was still operating under NE 144 until 1 October, 2002, so the committee would need to address objectives of NE 144 as well as those in the new (NE 1010) proposal that was approved for 2002-2017.

Objective 1.1 Birdsfoot Trefoil (NE 144)

1.1.1. (Identification of pathogens useful for developing birdsfoot trefoil germplasm with multiple resistance) and 1.1.2. (Introgression of rhizomes into improved populations). These sub-objectives are nearly completed and not continued in NE 1010.  Trials with new cultivar Pardee are ongoing in NY and will finish in 2003.  Evaluation of material developed at AFCN is ongoing in Nova Scotia and Minnesota.

Objective 1.2 White Clover (NE 144) (Identification of white clover traits important for grass compatibility and broad adaptation) 

This objective will not be continued in NE 1010. 

Objective 1.3 Forage Quality (NE 144)

1.3.1.(Selection for improved cell wall pectin concentration in alfalfa), 1.3.2 (Selection for altered fiber constituent ratios), and 1.3.3. (Interactions of nonstructural carbohydrates, seed yield, forage quality and yield components).  Dick Smith was leading the work on selection for pectin concentration in alfalfa. D. Viands has developed 25 populations selected for different fiber ratios in alfalfa.  Replicated trials have been established to measure progress from selection.  Impact of selection for fiber ratios on IVDMD will be determined.  R. Michaud discussed work on timothy in Quebec and concluded selection for fiber ratio was effective for improving IVTD.  Work on TNC, disease resistance, and seed yield in tall fescue is ongoing at West Virginia and Kentucky.  Thirty to forty selected clones of tall fescue will be established in crossing blocks at West Virgina. 

Objective 1.4 Alfalfa (NE 144) continued as 1.1 Alfalfa (NE 1010)

1.1.1. (Identification of traits useful for improving Medicago sativa ssp. falcata) (NE 144 and NE 1010). C. Brummer reported he intends to evaluate another set of M. falcata accessions beginning in 2003 and invited cooperators.  He is interested in recovery after cutting and upright growth habit in tetraploids. R. Michaud has selected several populations from the initial evaluation and has noticed differences in fall regrowth.

1.1.2. (NE 1010) [Genetics and improvement of naturalized alfalfa (M. sativa ssp. falcata)]. A. Boe reported nurseries comprised of about 200 families from a naturalized rangeland population of M. falcata were established at Highmore, SD, Ames, IA, and Brandon and Miami, MB in 2001.  Data collected in 2002 included forage yield (3 cuts) at Ames and Highmore (1 cut) and flower color and pod shape at Highmore.  Forage yields were comparable to conventional checks and growth habit was bowl-shaped for most families.  No report yet from A. Phan in Manitoba. J. Berdahl stated he had established a nursery at Mandan in August 2002, and vigor was good.  Seed was also sent to R. Ditterline at Montana State University, but drought has prevented any attempts at nursery establishment.  A. Boe will send seed to M. Peel for evaluation in Utah.

1.1.3. (Objective 3. 4 in NE 144) (Breeding for resistance to alfalfa snout beetle in alfalfa). D. Viands reported birdsfoot trefoil was more resistant to snout beetle than alfalfa and fewer larvae were found under trefoil plants.  Alfalfa PIs that were the most resistant in field trials are being evaluated in greenhouse trials in collaboration with an entomologist.

1.1.4. (NE 1010) (Developing alfalfa germplasm with potato leafhopper resistance from three diverse genetic sources). D. Viands reported on progress in crossing three sources of potato leafhopper resistance in alfalfa.  Crosses between glandular trichome and Peruvian (pubescent) have good vigor. Crosses between M. falcata, glandular, and Peruvian will be made to develop broad-based populations.

1.1.5. (NE 1010) (Genetic mapping agronomic traits in alfalfa). C. Brummer reported considerable forage yield and quality and other agronomic data have been collected at three locations, and a QTL map has been constructed.

1.1.6. (NE 1010) (Aluminum tolerance in tetraploid alfalfa). P. St. Amand reported plans to evaluate germplasm in high Al soil environments in Kansas.  J. Papadopoulos reported selections from a greenhouse trial for Al tolerance and willingness to provide lines for trials and a location for additional trials.  D. Viands has low pH sites for evaluations once populations are developed. 

Objective 1.2 Birdsfoot Trefoil (NE 1010) (Rhizomatous birdsfoot trefoil for yield improvement)

C. Brummer reported poor survival but good rhizome production at Ames. N. Elke found no rhizome production in MN. D. Viands is selecting for expression of rhizomes in a ‘Pardee’ x ‘Steadfast’ in NY.  J. Papadopoulos is selecting for resistance to root lesions in Steadfast.

Objective 1.3 Reed Canarygrass (NE 1010) (Collection and evaluation of naturalized reed canarygrass populations for biofuel and forage traits)

C. Brummer reported plans to make more collections and solicited help of committee members.  He plans to establish another evaluation in 2004 at Ames and cooperating locations.

Objective 1.4 Tall Fescue (NE 1010); continuation of NE 144 1.3.3.
Previously addressed under Objective 1.3 (NE 144).

Objective 1.5 Multiple Species (NE 1010)

1.5.1 Previously addressed under Objective 1.3 (NE 144)
1.5.2 (Grass-grass and grass-forb mixtures for long-term sustainable biomass production). A. Boe reported plans to establish grass-forb mixtures during 2003. However, he invited input from the committee on appropriate experimental design.  N. Elke offered to assist in experimental design and procurement of seed of native forbs and grasses.  M. Sanderson has some experience in designing similar experiments and provided references that address choosing appropriate designs.

1.5.3 (Molecular fingerprinting in forage populations). P. St. Amand discussed the use of molecular profiles to distinguish populations that are genetically similar and at what level markers are useful for differentiation.  D. Gustine offered to provide white clover populations. J. Balasko has alfalfa PIs separated on basis of carbohydrate concentrations and will share them for such analyses.

Objective 2.1 Alfalfa (NE 144 and NE 1010)

2.1.1. (Comparison of mass, S1, and S2 selection in alfalfa).   R. Michaud has data from second cycle of selection.  D. Viands established second cycle of S2 this year.  Difficulties have been encountered in producing the S2 generation in populations used at Manhattan and Ames.  Final selections will be made at St. Foy and Ithaca next year.

2.1.2. (NE 144) Study was completed.

2.1.2. (NE 1010) (Replicated clonal line selection for improving forage yield of alfalfa). D. Viands reported intercrossing will begin soon.  C. Brummer and  R. Michaud sent seed to Viands; P. St. Amand will send seed.  D. Viands will inter-pollinate among elite populations, select 200 plants and send stem cuttings to each location.  Design will be 3 replications of 3 ramets for a total of 1800 plants at each location..  Evaluation will be for yield and persistence for two years.  Two cycles of selection will be conducted and synthetic cultivars will be developed.  First planting scheduled for 2004 at the earliest.

2.1.3. (NE 144) Study was completed

Objective 2.2 Perennial and Orchardgrass (NE 144); Orchardgrass (NE 1010) (Clonal selection in orchardgrass for broad adaptation)

NE 144 study was completed.  For NE 1010, populations will be sent to T. Phillips for intercrossing.  Clonal material will be sent to cooperators in 2004.

Objective 2.4. Red Clover (NE 1010) (Selection for general adaptation in red clover)

Y. Papadopoulos is evaluating materials from WI, KY, SD, and CAN.  He will send seed to cooperators, cooperators will intercross selected plants and send seed back.  If enough seed is produced, cooperators will receive in 2003; if not, phase II will begin in 2004.  Discussion ensued over duration of the experiment.  D. Viands is evaluating for three years to look at persistence.

Meeting adjourned at noon 26 September for field tour of turfgrass breeding, tomato breeding, grazing trials, and corn and sorghum genetics research plots. Meeting reconvened 8:40 AM 27 September, 2002. 

C. Brummer offerec to write a letter to send to Ev Byington, National Program Leader for Forage Crops expressing concern over loss of breeders of minor legumes.  Committee approved.

Objective 3.1 Kura Clover (NE 144)

This study was completed.  Dick Smith was leader.

Objective 3.1 Alfalfa (NE 1010) (Evaluation of new M. sativa ssp. falcata populations))

C. Brummer recommended ‘hold’ until selected M. falcata populations have been developed by each of the cooperators.

Objective 3.2. Orchardgrass (NE 144); Black Medic (NE 1010) (Evaluation of naturalized Medicago lupulina collections)

Orchardgrass study (NE 144) was completed and papers published.  For NE 1010, C. Brummer requested committee members collect black medic wherever they encounter it.  C. Brummer has collected widely, including Hawaii and Turkey.  Populations will be evaluated as transplants, maybe as early as 2004.

Objective 3.3 Birdsfoot Trefoil (NE 144); Multiple Species (NE 1010) (Evaluation of cultivars and germplasms under grazing)

For NE 144, status of the evaluation component of the objective uncertain as a result of P. Beuselinck’s switch from birdsfoot trefoil to soybean breeding.  For NE 1010, C. Brummer reported several grazing trials are underway at Ames.  Species include perennial ryegrass, orchardgrass, and red clover.

Objective 3.4. Alfalfa (NE 144)

Discussed previously under Objective 1.4 (1.1.3) for NE 1010

New Research

Chairman R. Michaud asked B. Coulman and M. Peel to describe their research interests.  

B. Coulman’s major emphasis is on Bromus, particularly meadow bromegrass because of its quick regrowth and adaptation to grazing.  He also has a recurrent selection program involving smooth x meadow bromegrass hybrids and is using molecular markers to characterize Bromus.  He is also working with colchicines-doubled crested wheatgrass (Agropyron cristatum).  The resulting tetraploid is taller and has a narrower crown and larger seed than the diploid.  A tetraploid cultivar,AC Goliath, was released in 2001.  Other interests include winterhardiness in orchardgrass, ecovar development in wheatgrasses and Bromus, annual ryegrass because of its ability to stay green into the fall, and resistance to Verticillium wilt in alfalfa.

M. Peel stated seedling vigor and persistence are the most important traits in the western USA.  He is evaluating spreading-type alfalfa in several environments. Other legumes of interest include birdsfoot trefoil, sainfoin, and kura clover, cicer milkvetch and the native Hedysarum boreale.  Another forb of interest, because of its drought tolerance, is scarlet globemallow.  Evaluations include performance of species and cultivars across a moisture gradient provided by line-source irrigation.

Final Report

Chairman R. Michaud will complete the final report for NE 144.  However, he needs final reports from 1997 and 1998 and minutes from the 2000 meeting at Cornell.  He also requested electronic versions of annual reports from each state/province.  Final report must be submitted by end of November.  R. Michaud will distribute draft for committee review before submission.

Nominations and Location Committee Report

C. Brummer reported M. Peel consented to be secretary and A. Boe consented to be chairman.  Next year’s meeting will be in Manhattan, KS.  P. St. Amand will notify committee of time, likely in early October.  In addition, meeting locations will be Charlottetown in 2004 and Mandan in 2005.

P. St. Amand is managing the NE 1010 web site (naaic.org/NE1010) and will post items upon request.

New Business

D. Gustine announced his plans to retire in August 2003.  He has talked to Paul Adler as a possible replacement.

Meeting adjourned 9:50 AM, 27 September, 2002.
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