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Wed., March 12, 2008

4:00 PM Chair Dr. Ben Tracy opened meeting

All attendees introduced themselves

Chair Tracy introduced Dr. Joe Bouton to provide welcome

Dr. Bouton’s Welcome

· Joe provided overview of Noble Foundation

· Non-profit, >300 employees

· Endowment: $ 1.2 billion

· Also give money away: $8-12 million given away – public charity

· 500,000 sq. ft. building and lab space

· 12,000 acres

· www.noble.org
· Forage improvement division is hosting our group.  Also 2 other divisions: agriculture – consulting teams somewhat like Extension, and plant biology (basic science)

· Forage improvement group develops new cultivars, breeding, molecular markers, field plot evaluation

· Developmental pipeline – plant biology to forage improvement to agriculture

· FI developes improved forage cultivars for southern Great Plains, and advance science of plant improvement – about 50 folks in this division, ½ are scientists

· Huge beef cattle area – they graze in winter – winter wheat and ryegrass
· Target grasses: hardinggrass, tall fescue, small grains (cereal rye), alfalfa, white clover, wheatgrasses, red clover

· East of 35 more rain, west of 35 less rain

· Persistence – abiotic – drought and heat limitations for cool-season perennials

· FID Molecular Breeding Model

· Genomics, transgenics, endophytes

· Commercial partners including FGI, Agresearch, 

· Switchgrass as a main biofuel crop? DOE $  Alamo lowland type doing very well in OK, much better than SW upland

Dr. Buhler’s, Administrative Advisor, comments

· This is the renewal year, not a big deal to renew since information exchange group.  Doug and I would work together

· Must continue to show that exchange of info is happening – records are showing that.

· Very willing to help with NIMSS when supplied Word documents.

· Need clearer description of different types of committees.  Ours is just information exchange, we’re doing that well.  So we’re pretty stable, since built around strong, broad topic.
· April 6-9, 2009 will be dormancy meeting at Noble Foundation (not in France).

· Doug would encourage us working together with international venue.

· We could ask for extension if we want to consider changing to a different type of committee.  NC research committees have specific objectives that all parties work on.  
Chair Tracy appointed committees: Locations, Nominations, Resolutions; to report back to the group with their recommendations tomorrow.

STATE REPORTS

UTAH – Dr. Jennifer MacAdam

Irrigated forage work – multiple grasses including cool- and warm-season, and several legumes, also some forbs.  Clipping vs. grazing, 4 times per year – showed first year data for several species; some species behaved quite similarly under grazing and clipping, some quite differently.

Water use, growth and irrigation management of grass and grass/legume pastures at high elevations R. W. Hill

A late fall 2006 vegetation assessment was made of the surviving pasture grass-legume mixtures at a high elevation (1900 m) northern Utah site. The abandoned research plots (north of Randolph) had not been irrigated since Sep 2004. The grass/legume mixtures (Paddock meadow brome, Ambassador orchard grass, and Fuego tall fescue; Pitau white clover, and Norcen birdsfoot trefoil) were planted July 27, 2001 and evenly irrigated through fall 2002 for establishment. Variable water amounts were applied with line source irrigation in 2003 and 2004. At the time of the October 2006 site visit, there was no trace of white clover whereas, birdsfoot trefoil was still slightly evident, even at the drier treatments from 2 years earlier. Meadow brome persisted better throughout the plots than tall fescue and orchard grass, in descending order.

Plant genetic resource conservation and utilization. Jensen, K.

The ability to germinate and establish quickly on arid rangelands is critical if revegatation plantings are to be successful. Native grasses generally have reduced seed production and are often difficult to establish (poor seedling vigor). Snake River wheatgrass (Elymus lanceolatus ssp. wawawaiensis) is a native perennial bunchgrass that is prevalent on the rangelands of the lower Snake River drainage were it can survive down to 24 cm of annual precipitation. In 2004, 28 half-sib families selected for seedling vigor and all National Plant Germplasm System collections (PIs) were established at Nephi, UT for evaluation of forage and seed yield and seedling vigor (emergence from a deep planting depth). Heritability estimates suggest that further selection within these half-sib families would not result in increased dry matter yield (DMY). Further more, DMY within the PI's was significantly lower than in the half-sib families, suggesting that new sources of germplasm would be needed to effectively increase DMY in Snake River wheatgrass. Based on heritability estimates and genetic variation present for seedling emergence in HSF and NPGS collections, selection within this material for increased seedling emergence is likely. Limited variation exists for IVTD in the NPGS collections, suggesting that gains in increased IVTD concentrations are not likely unless new germplasm is identified. Significant (P<0.05) variation exists in both NPGS collections and HSF for dNDF to select for increased dNDF. 

Improved plant genetic resources for pastures and rangelands in the temperate semiarid regions of the western U.S. D.A. Johnson, M.D. Peel, S.R. Larson, B.L. Waldron and K.B. Jensen

Research and collections will quantify biodiversity and expand the availability of genetically diverse plants. Plants will be characterized and their desirable traits identified through use of physiological, biochemical, ecological, molecular, and genetic approaches. New molecular and cytogenetic approaches will be developed and used to identify and characterize genetic identity, genetic traits and mechanisms needed to improve efficiency of genetic enhancement and plant improvement. Selection, breeding, and evaluation of plant materials will result in plant releases with enhanced traits for seed germination, seedling vigor, competition with weeds, water use-efficiency, rhizome development, cool-temperature growth, reducing wildfires, salinity and drought tolerance, and forage quality and yield.
Management and Ecology of Irrigated Pastures in the Intermountain West. J.W. MacAdam.

A field study was established in 2006 that contains paired plots; one plot of each pair was grazed and the other was clipped four times in 2007; the impact of grazing will be determined by comparing data from these two treatments. Yield and forage quality data were collected before and after each harvest, and lysimeter samples at 1 m and soil moisture data were collected at 10-cm intervals in the autumn of 2007. Data on forb establishment were collected in 2007; flax, chicory, small burnet, and plantain are the best candidates for further study. Stands of high- and low-tannin birdsfoot trefoil, and a non-tannin legume cicer milkvetch were established in early fall of 2007.

Nitrogen cycling, loading, and use efficiency in forage-based livestock production systems. R.L. Miller
Nutrient leaching under eight grass-legume mixtures in a management intensive grazing system will be examined. Grasses and legumes were selected based on productivity and compatibility in the Intermountain West in a previous study. The grasses include meadow brome (Bromus riparius Rehm), perennial ryegrass (Lolium perenne L.), tall fescue (Festuca arundinacea Schreb.) and orchardgrass (Dactylis glomerata L.). The legumes include birdsfoot trefoil (Lotus corniculatus L.) or white clover (Trifolium repens L.). Leachate collected by means of suction cup lysimeters will be analyzed for nitrate and ammonium concentrations. A field study was established and data collection began in July 2007. Soil samples and leachate samples have been collected. Soil samples have been analyzed for available nitrogen, and leachate sample have been analyzed for nitrate and nitrite using a cadmium reduction method. Herbage dry matter analyses and yield measurements will be utilized to calculate the nutrients being removed in the plant phase. The nitrogen balance technique will be used to estimate nitrogen losses due to volatilization.
Economic, environmental, genetic, and nutritional aspects of grass-fed beef. D. L. Snyder

Plant breeding continued to identify grass and legume varieties that are drought tolerant, heavy forage producers, and of high nutritive value. Results from the N-balance phase suggest that one inorganic fertilizer application per season could be eliminated. Evidence over more years suggests that some fertilizer components continue to build, which may impact future inorganic fertilizer applications. Have incorporated animal studies over the pasture studies to determine plant responses to actual grazing and to determine animal gains from intensively managed irrigated pastures in the Intermountain West. One year's worth of data have been collected on both plants and animal for most of the project, but in some cases two years of data are now available.

Develop and Evaluate Plants for Improved Livestock Performance. B.L. Waldron, D.R. Zobell, and K.B. Jensen

Improved germplasms developed from an ongoing ARS program and new plant materials under investigation will be established in research plots and large-scale fields. Fields will be subjected to livestock grazing. Livestock performance will be determined using animal weights and body condition scoring. Livestock performance will be correlated with plant phenotypic traits and laboratory-determined forage quality. Initial research will focus on fall and winter grazing as an alternative to feeding costly harvested forages. Research plots will be subjected to livestock grazing. Livestock preference will be determined with established protocols and correlated to phenotypic and forage quality traits. Traits correlated with livestock performance and preference will be utilized in plant improvement programs.

Environmental and Management Factors Affecting Use of Low-Quality Forages by Beef Cattle. R.D. Wiedmeier.

For the past twenty years we have investigated methods of improving low-quality forage (LQF) utilization to acceptable levels in beef cow diets. The primary reason has been to reduce production cost and thereby improve profitability of cow-calf operations. We recently concluded a long-term study that showed that the proper use of LQF in the wintering diet of producing beef cows reduced annual production cost by 15% without negative impacts on calf weaning weight or cow weaning percentage. Early in this endeavor we learned that animal genetics played only a minor role regarding the improvement of LQF utilization. Although this may not be true with high-quality forages or high-energy feedlot diets, we found that only 20% of the variation observed regarding beef cow utilization of LQF could be accounted for by genetics. This of course implies that 80% of this variation was due to management/environment factors or non-additive genetics. Consequently we have been studying environmental/management factors that impact LQF utilization by beef cows. Thus far we have learned: (1) By exposing suckling heifer calves to LQF while their dams were wintered on these forages, their subsequent productivity on LQF as mature cows was substantially enhanced for three consecutive years compared to controls. (2) When beef cow body energy reserves are below what is considered to be minimal for acceptable reproductive efficiency, we found that their energy intake on a LQF diet was reduced by 15% (5.81 kg vs 5.06 kg of digestible DM/d) compared to when they had acceptable body energy reserves. In this study we are determining if the gestational diet of beef cows can affect the subsequent utilization of LQF by their resultant offspring. In an initial study the calves of two groups of cows were studied regarding LQF utilization. Calves from cows wintered on and LQF diet consumed 3.8 kg of digestible DM. Calves from cows wintered on an isocaloric, but higher-quality diet consumed only 3.4 kg of digestible DM.

IOWA – Dr. Steve Barnhart

Team includes Steve B, Ken Moore (ASA), Steve Fales (Admin), Mary Wiedenhoeft

Summarized broadly research and teaching activities.  Steve averages 35 students per semester in forage crops.
New Century Farm – biofuel feedstock production farm, first integrated, sustainable one of its kind in the US – nothing on the ground yet
ILLINOIS/VIRGINIA – Dr. Ben Tracy

Economic Pasture-based Beef Systems for Appalachia
Phase II starting (2008-2013); Beaver USDA-ARS lead scientist

Goal: 12-month supply of pasture-based beef with acceptable meat quality

Involves scientists and cattle movement among VT, ARS-Beaver, WVU, and Clemson (Meat evaluation)

Economics and risk assessment are key variables
Calves forward creep on E+ fescue/clover, vs. continuous creep graze on E- fescue/alfalfa

Calf backgrounding phase: MaxQ vs E- combined with orchardgrass/alfalfa vs.clovers

Chuck West raises the question of the newness of our beef forage systems research – is there really growing demand for these products?
Research in Progress:
Economic Pasture-based Beef Systems for Appalachia.  Multiple Institutions: Virginia Tech, West Virginia University, Clemson University, USDA-ARS

This project involves a multistate and institution initiative to develop economic pasture-based beef production systems for Appalachia region.  The project focuses on objectives important to the success of building a pasture-based supply of beef for domestic consumption and export that will require a consistent volume of a 12-month supply of a consistent product.  The a major scientific emphasis is placed upon use degrees of freedom at hand to allow us to expand the harvest window and identify the “window of acceptability” for harvest end point for the producer based upon carcass quality and acceptable economic return.  Virginia Tech (my role, in part) has responsibility for cow/calf/forage systems and backgrounding.   We will be evaluating several different grazing systems and backgrounding forage mixtures to address the major objectives associated with this larger project.  West Virginia University has responsibility for winter stocker and heifer development/forage systems; ARS has responsibility for forage finishing/forage systems; and Clemson for meat analysis and post harvest science.  

Soil physical properties and organic carbon fractions within a cropping system that integrates crops and livestock.  M. Maughan, J.P. Flores, G.B. Bollero, B.F. Tracy

In 2002, an experiment was initiated to explore an alternative, integrated crop-livestock farming system in Pana, Illinois.  A 225 acre corn-soybean farm was converted into a farming systems experiment that directly integrates beef cattle production with corn and oat production.  In this experiment, grain crops are grown in summer while cattle graze adjacent perennial pastures. When pastures become dormant in fall, cattle are moved to croplands where they spend late fall and winter grazing a mixture of annual cover crops and corn residues.  In spring, cattle are returned to cool-season grass pastures.  The purpose of this work is to evaluate how soil physical properties (bulk density, soil aggregation, water holding capacity etc.) differ among treatments within the farming system five years after it had been converted from a corn-soybean rotation.  Another sub- project will look at how soil organic carbon fractions differ among the different treatments.

A model for predicting scale-dependent shifts in grassland invisibility.  I. J. Renne and B.  F. Tracy
Spatially and temporally discrete episodes of plant recruitment occur when relaxation of the resources that limit establishment and growth coincides with propagules.  We use empirically derived data to model the interactive effects of disturbance patch size (DPS), grazing intensity (GI) and soil resource availability (SRA) on the invader success probability (ISP) of a grazing-tolerant grassland species.  Importantly, we consider two life history stages because invader size can determine whether shifts in below- and aboveground resources increase or decrease ISP.  Although idiosyncrasies emerge from invader-specific and composition-dependent responses to available resources, our models generally predict: 1) thresholds in ISP exist across DPS their magnitude increases dramatically with SRA, 2) invader size strongly affects ISP in smaller-sized patches containing high SRA, 3) regardless of invader size, grazing effects on ISP are large in small DPSs in high SRA areas, and 4) without grazing, varying SRA within a given DPS can have opposing effects on ISP.  These findings dismiss the notion that increased availability in a recruitment-limiting factor necessarily results in higher recruitment rates.  Moreover, the emerging framework highlights the importance of investigating the type and intensity of disturbance across other ecological dimensions.  Lastly, we propose that levels of DPS, GI and SRA be integrated across communities of different composition, as their interactions ultimately determine the above- and belowground resources available to potential colonists. 
Completed Research:
Integration of warm-season and cool season pastures in a rotationally stocked grazing system.  B.F. Tracy and D.B. Faulkner.

At Orr Beef Research Center in western Illinois, we compared annual and perennial warm-season grass pastures that were integrated into a tall fescue grazing systems.  Four acre pastures were planted to a mixture of Eastern gamagrass, big bluestem, little bluestem and kura clover in May 2004.  Matched pastures were also planted to an annual warm-season grasses – sorghum-sudan hybrids and sudangrass.  It took a full year to get the perennial pastures established, and we started grazing in 2005.  The grazing system consisted of beef cow-calf groups that were rotationally stocked on tall fescue pasture during spring.  As fescue forage became limiting in July, we moved cattle to designated annual (sorghum) or perennial (gamagrass) warm-season pastures.  Once warm-season pastures had been grazed down to about 6-12 inches, we moved cattle back to fescue.
Summer forage yield was 4, 6 and 7.5 tons/acre in 2005, 2006 and 2007 for perennial gamagrass pastures.  The annual sorghum-sudan averaged 5, 2 and 3 tons/acre over the same period.  Fescue was averaging about 1- 2 tons/acre during this time.  The warm-season grasses helped supply extra forage when cattle needed it –especially in 2005 when it was very hot and dry.  Gamagrass pastures were generally more productive than sorghum pastures except for the first year.  Weed pressure and uneven establishment problems limited yield on sorghum pastures.  Cattle weight gain was about the same for both pasture types.  Overall, both warm-season pastures worked well to help buffer moderate drought conditions during summer.  Although perennials were harder to establish, we found they were more consistently productive over time.  Establishment costs for the annual warm-season grasses eventually made them less economical to use compared with perennials. 

NEBRASKA – Dr. Jerry Volesky, North Platte  

Will take over from Walt Shacht

50% extension appointment, variety evluations
Working on teff and crabgrass – irrigated, compared to foxtail millet
Teff very rapid regorwth, and fairly low ADF, and high TDN
Declining ground-water levels throughout most of Nebraska
Cool and warm-season perennial grass response to different irrigation levels.

Research In Progress:

Production and quality of warm-season annual forages.  Jerry D. Volesky, UN-L West Central Res. and Ext. Center, North Platte.

The first year of data collection was completed on a study that will evaluate production and quality of ‘Tiffany’ teff, ‘Pharoah’ teff, ‘Red River’ crabgrass, common crabgrass (seed locally collected), and ‘White Wonder’ foxtail millet.  Plots were arranged in a randomized complete block with 4 replications on an irrigated, silt loam soil site.  Plots received 100 lb N ac-1.  In 2007, planting dates were 25-May for teff and crabgrass entries and 7-June for foxtail millet.  Three harvests were conducted on teff and crabgrass entries and 1 harvest on the foxtail millet.
Forage yield and quality response to irrigation water level.  Jerry D. Volesky and Bruce E. Anderson, UN-L West Central Res. and Ext. Center, North Platte and UN-L Agron. and Hortic. Dep., Lincoln.


The objectives of this study are to determine production and quality of perennial and annual cool- and warm-season forages across an irrigation gradient.  Forage entries include: 1) mixture of orchardgrass, meadow brome, smooth brome and creeping foxtail, 2) mixture of intermediate and pubescent wheatgrass, 3) tall fescue, 4) festulolium, 5) orchardgrass, 6) switchgrass, 7) mixture of big bluestem and indiangrass, 8) double-cropping of oats and foxtail millet, and 9) double- cropping of rye and a sorghum-sudangrass hybrid.  Plots are arranged in a split-plot design with four replications.  Main plots are irrigation levels and sub-plots are forage entries.  Irrigations levels are growing season water allocations of 0 (rain-fed control) 5, 10, 15, and 20 inches.    Irrigation scheduling was in accordance with ‘best management practices’ for each forage type, but not exceeding the allocation.  Above average rainfall occurred during spring and early summer in 2007.  Yield differences across irrigation levels were less than expected.  Warm-season perennial grass production ranged from 4.50 tons ac-1 (rainfed) to 5.31 tons ac-1 (13.37 inches irrigation).  Range in production for cool-season perennial grasses was 4.24 tons ac-1 (rainfed wheatgrass mixture) to 7.19 tons ac-1 (14.96 inches irrigation on festulolium).  The rye and sorghum-sudangrass double-crop combination resulted in greater yield than the oats and foxtail millet combination across all irrigation levels.
Cool-season perennial grass response to nitrogen and irrigation water level.  Jerry D. Volesky and Bruce E. Anderson, UN-L West Central Res. and Ext. Center, North Platte and UN-L Agron. and Hortic. Dep., Lincoln.


The objectives of this study are to determine response of a perennial cool-season grass mixture (orchardgrass, meadow brome, smooth brome and creeping foxtail) to nitrogen fertilization and irrigation level.  Nitrogen fertilization levels are 0, 75, 150, 225, and 300 lb N ac-1.  Plots are arranged in a split-plot design with four replications.  Irrigations levels are growing season water allocations of 0 (rain-fed control) 5, 10, 15, and 20 inches.  In 2007, 4 irrigation levels were applied.  
Legume and nitrogen effects on production and quality of irrigated orchardgrass and smooth bromegrass.  Jerry D. Volesky and Bruce E. Anderson, UN-L West Central Res. and Ext. Center, North Platte and UN-L Agron. and Hortic. Dep., Lincoln.


Two years of data collection have been completed on a study that will evaluate production and quality of orchardgrass and smooth bromegrass that is either fertilized with 225 lb N acre-1 (3 split-applications) or was interseeded with ‘Kenland’ red clover in fall 2005.    Plots are arranged in a randomized complete block with 4 replications on an irrigated, silt loam soil site.  Plots were harvested 5 times during the growing season at a 6-inch cutting height.  Density of red clover averaged 0.90 plants ft-2 in 2006.  
 SEQ CHAPTER \h \r 1Leadplant Utilization and Response to Timing and Intensity of Grazing. Kelly Brink, Walter H. Schacht, and Jerry D. Volesky, UN-L Agron. and Hortic. Dept., Lincoln and UN-L West Central Res. and Ext. Center, North Platte. 

Leadplant (Amorpha canescens Pursh) is a native, leguminous shrub that is common throughout the tallgrass, mixed grass, and Sandhills prairies of the Great Plains. It is considered an indicator of rangeland in good to excellent condition, but rarely composes more than 10% of aboveground production on grazed or rested rangeland. Leadplant is reported to be sensitive to defoliation and to decrease under moderate to heavy grazing pressure; however, research has not been conducted to quantify leadplant’s response to stocking rate and timing of grazing. Recent research at University of Nebraska’s Barta Brothers Ranch (BBR) in the northeastern Sandhills has documented that leadplant is a major part of diets of cattle grazing upland range at a moderate stocking rate in a deferred rotation system during the growing season. Results of this research indicate that leadplant is a preferred forage plant and that it appears to be more tolerant of grazing than what is commonly reported. 

The objective of the study is to determine the effect of timing and intensity of grazing on utilization of leadplant and the seasonal water use and water use efficiency of leadplant on northern and southern aspects of upland sites in the Nebraska Sandhills. Three upland range sites at BBR in the northeastern Sandhills are selected each of three years (2007, 2008, and 2009) to estimate utilization of leadplant in mid-June, mid-July, and mid-August. During sampling period, three small paddocks are grazed by cows for 5 consecutive days with a target endpoint of 500 kg/ha of standing herbage. Current-year’s growth of leadplant and herbaceous standing crop are estimated in the morning of days 0, 2, 4, and 6. Effect of day of grazing and herbage mass on leadplant use is analyzed. First year results indicate that leadplant use increases steadily as herbaceous standing crop declines through a grazing period. Research in 2008 and 2009 will quantify leadplant use in June, July, and August as well as water use efficiency of leadplant as affected by browsing and topographical aspect.

Research Completed:

Defoliation effects on production and nutritive value of four irrigated cool-season perennial grasses.  Jerry D. Volesky and Bruce E. Anderson, UN-L West Central Res. and Ext. Center, North Platte and UN-L Agron. and Hortic. Dep., Lincoln.

Irrigated cool-season perennial grasses are becoming an important complementary forage source in the Central Plains.  A study was conducted to evaluate effects of clipping stubble height on dry matter (DM) production, growth rate, tiller density, and nutrient content of smooth bromegrass (Bromus inermis Leyss.) orchardgrass (Dactylis glomerata L.), creeping foxtail (Alopecurus arundinaceus Poir.), and meadow bromegrass (Bromus riparius Rhem.) under irrigated conditions on a Cozad silt loam soil (fine-silty, mixed, mesic Typic Haplustoll).  Clipping treatments (35-cm canopy height cut to 7-, 14-, and 21-cm stubble heights) were applied to monoculture plots of these species for two growing seasons in a randomized complete block design.  Stubble height effects on total DM production varied by species (P < 0.05).  For orchardgrass and meadow bromegrass, DM production was similar at the 14-cm and 21-cm stubble heights (22.22 Mg ha-1), but significantly greater than production at the 7-cm stubble height (14.03 Mg ha-1).  In contrast, DM production of smooth bromegrass and creeping foxtail was significantly greater at each successively higher stubble height.  End-of-season tiller density of the 7-cm stubble height treatment was about 50% of the tiller density of the 14-cm and 21-cm stubble height treatments.  Stubble height effects on nutritive value varied by species and clipping period.  Stubble height did not affect crude protein (CP) content of creeping foxtail, but CP was lower at the 7-cm height for the other species.  Defoliation strategies that maintain adequate residual herbage will optimize production of nutrient dense forage and maintain tiller density.
Species and stockpile initiation date effects on yield and nutritive value of irrigated cool-season grasses.  Jerry D. Volesky1, Bruce E. Anderson2, and Matthew C. Stockton1.  1UN-L West Central Res. and Ext. Center, North Platte and 2UN-L Agron. and Hortic. Dep., Lincoln.
Stockpiling forage for fall and winter grazing can extend the grazing season and reduce costs associated with harvesting, storing, and feeding forages.  The objectives of this study were to determine species, stockpile initiation date, and winter harvest date effects on yield and nutritive value of eight cool-season grasses grown under irrigated conditions near North Platte, NE.  Treatments included stockpile initiation dates of 15 July or 15 August and winter harvest dates of mid November, December, January, and February arranged in a split-plot design.  Stockpiled DM yield for the eight grass species ranged from 3.79 to 5.19 Mg ha-1 in 2005 and from 3.68 to 4.54 Mg ha-1 in 2006.  Delaying initiation of stockpiling from 15 July to 15 August resulted in 30% less DM yield in November (P < 0.05).  In 2005, stockpiled DM yield declined 18% from November to February while the decline was 24% for the same period in 2006.  Species did not respond consistently to treatment effects for nutritive value of the stockpiled herbage.  Herbage CP in November and December was greater when stockpiling was initiated in August (132 g kg-1) compared to July (112 g kg-1; P < 0.01).  Initiating stockpiling in August resulted in greater IVDMD and lower NDF throughout the winter period (P < 0.05).  Late summer and fall growth of irrigated cool-season grasses and retention of adequate levels of nutrients supports their possible use as stockpiled forages in this area.  However, cost-effectiveness of stockpiling grazing declines as hay value increases.  Stockpiled forage grazing during the early part of the winter period (November and December) would be most advantageous because of weathering losses.
6:30
Adjourn for dinner

Thursday, March 13 8:00 AM Dr. Tracy opens meeting

MORE STATE REPORTS . . . 
INDIANA – Dr. Jeff Volenec

P and K work with alfalfa – field variability within trials that doesn’t necessarily relate to reps

 
- cluster analysis – 6 clusters from high, medium high, medium, medium low, low, and very low – 80 plots
Current P and K soil test recommendations for alfalfa in MI, IN, and OH are very conservative, based on these data.  Silt loam soil.
Also switchgrass response to P and K

Also Miscanthus for biomass – aggressive rhizome growth; too invasive?
PENNSYLVANIA – Dr. Howard Skinner
University Park, PA – ARS Pasture Lab

Matt Sanderson’s CRIS approved for new 5-year project

Biodiversity, mixture formulation

Kathy Soder – animal nutrition/grazing behavior

Carbon sequestration

With Al Rotz modeling

Quantifying Carbon Dioxide Fluxes – Eddy covariance systems
Switchgrass net source in seeding year, net sink in years 2 and 3

CS pastures monitored for 5 years – April and May only 2 months of net carbon sequestered

CS pastures net SOURCE of C when you figure all PS, Resp, hay removal, and manure

CO2 Fluxes in Temperate Northeastern US Grasslands Howard Skinner, Curt Dell, and Paul Adler. 

We have been using eddy covariance CO2 flux systems to measure net annual CO2 exchange on two diverse cool-season pastures since January 2003, and on a switchgrass field managed for biofuel production since September 2004 (planted in May 2004). These measurements are part of a long-term monitoring effort that will continue for several years. In 2007, the switchgrass field and one pasture were net sinks or CO​2 before biomass removal was factored in, while one pasture was a small net source. As in previous years, both pasture sites were again net sources once biomass removal was included. The switchgrass field was a source the first full year after establishment (2005), but has been a net CO2 sink of about 3.2 Mg/ha/yr for the last two years as the stand has matured.

Simulating Gross Primary Productivity of Humid-Temperate Pastures  Howard Skinner, Michael  Corson, and Tagir Gilmanov (South Dakota State Univ.).

Although most pasture growth models simulate many above- and belowground components of the plant community, calibration and validation are usually based only on periodic measurements of aboveground forage yield. This research used daily measurements of gross primary productivity (GPP) to validate the photosynthesis subroutine of the Integrated Farm System Model (IFSM). The model was calibrated for a pasture grazed by beef cattle in 2003, then validated with data from 2004 through 2006. Predicted and observed annual yield differed by 14 ± 9%, whereas predicted GPP differed from observed GPP by only 7 ± 3%. Seasonal trends in GPP were also adequately simulated, although a slight over-estimation in the spring and early-summer and under-estimation in the later half of the year occurred. Over-estimation occurred when wintertime temperatures were above freezing or when nitrogen availability was high following fertilizer application. Late-season under-estimation was related to low soil nitrogen availability which resulted from excessive N uptake by plants earlier in the year. Only minor adjustments in model structure were needed to improve simulation of  GPP. Most adjustments involved changes in parameter values, many of which are often difficult to find or lacking in the literature. Refinement of models to accurately simulate the seasonal distribution of physiological parameters such as GPP will help ensure that model structures correctly represent the true dynamics of carbon assimilation and pasture growth.
Comparison of Two Pasture Growth Models of Differing Complexity Howard Skinner, Michael Corson, and Al Rotz.
Two pasture growth models that share many common features but differ in model complexity were refined for incorporation into the Integrated Farm System Model (IFSM), a whole-farm model that  QUOTE "{Rotz, Satter, et al. 1999 1742 /id}" predicts effects of weather and management on hydrology, soil nutrient dynamics, forage and crop yields, milk or beef production, and farm economics. Major differences between models included the explicit representation of roots in the more complex model and their effects on carbon portioning and growth. The overall goal was to develop a model capable of representing growth, competition, and ecosystem carbon fluxes among multiple plant species in pastures while maintaining a relatively simple model structure that minimized the number of required user inputs. Models were compared to observed yield data for twelve site-years from three experiments in central Pennsylvania, USA. Each model performed best under conditions most similar to those under which it was developed. The simple model was equal to the complex model in predicting yield and gross primary productivity (GPP), despite the fact that the complex model was specifically developed to optimize simulation of GPP. Greatest differences between models were in the simulation of shoot respiration, shoot senescence, and carbon partitioning to above ground plant tissues. The similar performance of the two models in simulating yield and GPP highlights the importance of avoiding model over-parameterization, thereby matching the complexity of a model’s structure with its main goals. However, until better validation data can be collected, it is not clear which model will provide the best representation of the entire carbon budget.

Grass-Based Dairy Production Provides a Viable Option for Producing Organic Milk in Pennsylvania, Alan Rotz, Heather Karsten (Penn StateUniv.) and Robert Weaver.

More intensive use of pasture and the transition to organic production are being used to reduce production costs and increase profitability of some small dairy farms in Pennsylvania. Simulation of farm production systems, supported by case study farm data, was used to compare economic benefits and environmental impacts of organic and conventional practices. Production systems using 1) all grass production, a spring calving herd, and outwintering of animals or 2) crop production, supplemental grazing, random calving, and winter confinement both showed good economic benefit for organic relative to conventional practices. Environmental concerns for organic production were 1) long-term accumulation of soil nutrients (up to 23 lb/acre per year of soil phosphorus) due to the importing of poultry manure for crop fertilization and 2) three times greater soil erosion and twice the amount of phosphorus runoff loss due to greater use of tillage for weed control. The economic benefit may encourage more grass-based dairy producers to transition to organic certification, so more attention must be given to strategies that better utilize farm nutrients and reduce losses to the environment.

Grazing and Greenhouse Gas Emissions from Dairy Farms, Dawn Sedorovich and Alan Rotz. 

A study was conducted using computer simulated farming systems to quantify GHG emissions from forage-based dairy farms in the Northeast. Three production systems were simulated: full confinement, winter confinement with summer pasture, and animals outdoors year-round with summer pasture. All three systems were assumed to be well-managed dairy farms operated on productive soil. Dairy farms were found to be net emitters of GHG, and the amount of emission varied based on the management of the farm. When compared based upon the emissions per cow plus her replacement, the year-round outdoor system emitted the least GHG, followed by winter confinement with summer grazing and the full confinement system. Although the all-grass system emitted less GHG per animal, it also produced less milk relative to the other two systems. Comparing net GHG emissions per unit of milk produced resulted in the lowest emissions from the full confinement system (50 lb CO2e/cwt milk). Another important consideration can be soil carbon sequestration. For the first 25 years or more after conversion to a perennial grassland system, GHG emissions can be substantially reduced through sequestration, providing net farm emissions from the grass-based system that are substantially less than that of the crop-based systems (20 lb CO2e/cwt milk). It is important for research to continue investigating methods of reducing GHG emissions from various farm sources and improving carbon sequestration so that overall emissions from grazing systems can be reduced, providing another benefit to grass-based dairies.

Relationships Among Herbage Yield, Yield Stability, and Plant Species Diversity in Sown Pasture Mixtures Matt Sanderson

A tenet of plant biodiversity theory in grasslands is that increased diversity contributes to the stability of ecosystems. In managed grasslands, such as pastures, greater stability of herbage production as a result of increased plant species diversity would be beneficial. In this study, I combined historical data from pasture mixture experiments conducted during the 1930s to 1960s in the USA along with more recent data from my laboratory to determine the relationships among herbage yield, stability of yield (measured as the relative standard deviation, RSD), and diversity indices (species richness, Shannon H, and evenness, J). In nearly all studies, mixtures yielded more herbage than monocultures and the RSD of yield across years was less for mixtures than monocultures. There was a wide variation in the derived relationships within mixtures, however, and in many instances there was no relationship between herbage yield or yield stability and the complexity of the mixture.

Upland Switchgrass Yield, Nutritive Value, and Soil Carbon Changes under Grazing and Clipping Matt Sanderson

There have been few evaluations of switchgrass (Panicum virgatum L.) cultivars under multiple harvest managements in the northeastern USA. The objective of this study was to determine the yield, nutritive value, and soil C changes of switchgrass cultivars under grazing and clipping. In 1999, ‘Cave-in-Rock’, ‘Trailblazer’, and ‘Shawnee’ switchgrass were established in field plots at Rock Springs, PA and in pastures in southeastern PA. In 2000 and 2001, two- and three-cut treatments were imposed at Rock Springs. At the southeastern PA site, pastures were grazed three or four times per year during 2000 to 2004. Forage yield, crude protein (CP), neutral detergent fiber (NDF), and neutral detergent fiber digestibility (NDFD) were determined at each harvest. Soil was analyzed for C and stable C isotopes before planting in 1999 and at the end of the experiments. Cultivars differed slightly in yield and nutritive value. Variation in forage yield was greater among years and management treatments (3300 to 8200 kg ha-1) than among cultivars (5900 to 9400 kg ha-1). Trailblazer suffered from leaf diseases and lodging during wet years. There were no differences among cultivars in soil C. Soil C accumulated in the surface 5 cm of soil after 7 yr at Rock Springs, but soil C did not change after 5 yr of grazing. By the end of the experiments, about 20% of soil C in the surface 5 cm was derived from switchgrass. Cave-in-Rock and Shawnee are equally suited and superior to Trailblazer for hay and grazing in Pennsylvania and similar areas in the northeast.

Virginia Wildrye Evaluations in Riparian Zones Matt Sanderson, Howard Skinner, Martin Van der Grinten, (USDA-NRCS Plant Materials Center, Big Flats, NY) and Bill Skaradek.(USDA-NRCS Plant Materials Center, Cape May, NJ).

Virginia wildrye (Elymus virginicus L.), a perennial cool-season grass native to the northeastern USA, grows along streams, forest margins, and in other wet areas. Our previous research indicted that Virginia wildrye was not as productive as a forage grass compared with introduced forage species such as orchardgrass (Dactylis glomerata L). Some accessions of Virginia wildrye, however, showed promise for conservation plantings. In this multi-location study, we compared four accessions of Virginia wildrye with a commercial ecotype (Pennsylvania Ecotype, Ernst Conservation Seeds) and a cultivar (Omaha, Stock Seed Co.) on wet soils at four locations. The four accessions, commercial ecotype, and cultivar were transplanted into single-row plots of 17 plants per plot. Each plot contained 15 experimental plants and a border plant of wildrye at each end. Border rows of the PA ecotype alternated with rows of the accessions. Plants were spaced 1-ft apart with 1 ft between rows. Evaluation sites were near Wye, Maryland on the Eastern Shore; on a private farm near Klingerstown, PA; on the flood plain along the Tioga river managed by the U.S. Corps of Engineers near Mansfield, PA; and at the USDA-NRCS Plant Materials Center at Big Flats, NY. Experimental plants were rated for survival, plant vigor, and plant height in September 2004 and in April or May of 2005 and 2006. Differential survival was noted among accessions and among landscape positions within each location. The commercial ecotype and cultivar Omaha survived well at all locations. Plant survival, vigor, and plant height were greatest at the topslope landscape position compared with the midslope and toeslope.

Grazing Schedule Effect on Forage Production and Nutritive Value of Diverse Forage Mixtures Atila Deak, (Monsanto Corp.), Marvin Hall, (Penn State Univ.), and Matt Sanderson
Sustainability of forage production in the Northeast USA depends on suitable forage species for the environment and grazing management. The use of complex mixtures (mixtures composed of more than three species) has recently been studied to increase yield and sustain forage production; however, we have no information on how grazing management may affect the productivity of mixtures. A grazing experiment was carried out during 2005 and 2006 near State College, PA to evaluate to evaluate several combinations of grasses, legumes, and chicory (Cichorium intybus L.) for their botanical composition, nutritive value, and forage production under two grazing managements. Field plots of each mixture were grazed according to canopy height (HEIGHT treatment; when the canopy reached 25 cm) or morphology (MORPHOLOGY treatment; when alfalfa reached bud stage). Grazing frequency had little effect on botanical composition. Legume and weed content decreased as the number of forage species in the mixture increased. The HEIGHT treatment produced 30% more dry matter (DM) (6 777 kg ha-1) than the MORPHOLOGY treatment (5 222 kg ha-1) averaged for the two years. Forage yield of the five- and seven-species mixtures was stable during the contrasting weather of 2005 and 2006. Grass monocultures and simple mixtures produced more DM than the complex mixtures in 2006 when weather conditions were favorable. The HEIGHT treatment produced forage of better nutritive value compared with the MORPHOLOGY treatment at first harvest in both years. Fewer differences in nutritive value between grazing treatments were found over the growing season. Nutritive value increased with more forage species in the mixture. The use of complex mixtures composed of forage species adapted to the environment can be an alternative to binary grass-legume mixtures or grass monocultures in variable environments where consistency in DM production is more important than top forage productivity.


Short- and Long-Term Economic Analyses of Forage Mixtures and Grazing Strategies Atila Deak, (Monsanto Corp.), Matt Sanderson, and Marvin Hall (Penn State Univ.).

Management-intensive rotational grazing has been increasing in the northeast USA because of an increase in net profits as a result of decreasing feeding and harvest costs. Pasture production and forage quality are essential for economic sound management-intensive rotational grazing. The use of complex forage mixtures (mixtures composed by more than three species) has been researched as a means to increase yield and sustain forage production. However, little research has focused on the economic impact of forage mixture complexity and grazing strategy on a whole farm scale. In this study, the short- and long-term economic impact of complex forage mixtures were compared to simple forage mixtures and pure grass stands commonly used in the Northeast USA under different grazing management scenarios using the Integrated Farm System Model (IFSM). Both the short- and long-term analyses showed that differences in net return among the different management scenarios were mainly due to seed, fertilizer cost, feed costs, pasture production, excess forage for sale, and the income generated by those sales. For both analyses, smaller pasture production in the morphology-based grazing treatment led to a decrease in net return compared to the height-based grazing treatment. Moreover, production risk was smaller for the height-based grazing treatment compared to the morphology-based grazing treatment. Both for the short- and long-term economic analyses, complex mixtures generated greater net returns compared to either the simple mixtures or pure grass stands. Additionally, complex forage mixtures presented more consistent net return as a consequence of their consistency in DM production.  More importantly, when comparing the difference in net return obtained by a particular forage treatment in dry and wet years, the net return using complex mixtures was reduced only by 25 to 27%. On the other hand, net return reductions ranged from 36% for a three species mixture up to 55% for pure grass stands. Based on this study, net return of the complex forage mixtures are more consistent compared to simple forage mixtures or pure grass stands. Additionally, overall net returns are optimized by grazing forages based on canopy height. Hence, the use of complex mixtures can be an alternative to drought prone environments where consistency in DM production is more important than top forage productivity. Complex mixtures are a useful alternative for pastures in dairy farms to manage forage production risks in dry years and thereby increase and stabilize annual net returns. 
Land use impacts on pasture plant communities Sarah Goslee, Matt Sanderson, and Jeff Gonet.

Work in other ecosystems has demonstrated the influence of surrounding land use on species richness and composition in the target system. Using plant community composition data collected from farms across the northeastern United States and land use data from the National Land Cover Dataset (USGS 2001), we have characterized the relationship between surrounding land use and pasture diversity. The abundance of forage species was not strongly related to landscape composition, while the abundance and composition of non-forage species was related to surrounding land uses. Species that are directly managed appear to be less influenced by their surroundings, while unmanaged species are drawn from the regional species pool, and so are affected by the composition of adjacent areas.

The effect of fallowing on pasture vegetation and the seedbank Sarah Goslee, Jeff Gonet, and Matt Sanderson

Fallowing, leaving a pasture idle for a time, has been claimed to allow the grasses to set seed and rejuvenate the stand, but this idea has not been tested in the northeastern United States. We sampled the vegetation (2004-2006) and seedbank (2005-2006) of multiple pastures on a farm in Maryland. These pastures had been fallowed for a growing season in 2001-2006, or never fallowed. Preliminary analysis suggests that fallowing decreases legume cover, but does increase the abundance of forage grasses in the seedbank, leading to an increase in cover of these species in the years after fallowing. 

Seasonal variability in pasture plant communities Sarah Goslee and Matt Sanderson.

We began an intensive survey of pasture plant communities in spring of 2004. Five farms, two each in New York and Pennsylvania, and one in Maryland, were visited in the spring, summer and fall in 2004, 2005, and 2006. During these visits, we sampled vegetation communities along transects in all or most pastures across the farm, and conducted intensive multiscale assessments in 5-7 pastures (depending on farm size). We also measured vegetation heights, soil compaction, the presence of concentration areas, and interviewed the producers about recent management. This information will be used to describe seasonal changes in pasture composition and production, and to identify the seasonal variation in performance of different pasture community types.

Grass mixtures for Japanese knotweed control Howard Skinner, Martin van der Grinten (USDA-NRCS), Mark Simonis (US Army Corp of Engineers), and Art Gover (Penn State Univ.).

Japanese knotweed (Polygonum cuspidatum) is an invasive species that has quickly become a serious problem both in riparian zones and in upland sites throughout the eastern US.  It is an herbaceous perennial that can reach heights of 3 m or more, and is capable of reproducing and quickly spreading by creeping rhizomes and root and stem fragments.  Once established, it forms solid colonies that usually choke out all other herbaceous vegetation.  This study focuses on planting native species mixtures in plots from which the Japanese knot weed has been suppressed.  During the establishment year in 2007, the following plantings provided the best knotweed suppression, 1) prairie cordgrass-Virginia wildrye, 2) Kanlow switchgrass, 3) a 27-species commercial riparian buffer mixture, and 4) bluejoint-Virginia wildrye. Hightide switchgrass and a native cool-season grass mixture were less effective. Plots will continue to be evaluated to determine which grass species or mixtures of species will best compete against the Japanese knotweed as it tries to recolonize the plots.

Life-cycle assessment of net greenhouse-gas flux for bioenergy cropping systems Paul Adler, Steve Del Grosso (USDA-ARS, Ft. Collins, CO), and William Parton (Colorado State Univ.).  

Bioenergy cropping systems could help offset greenhouse gas emissions, but quantifying that offset is complex. Bioenergy crops offset carbon dioxide emissions by converting atmospheric carbon dioxide to organic carbon in crop biomass and soil, but they also emit nitrous oxide and vary in their effects on soil oxidation of methane. Growing the crops requires energy (e.g., to operate farm machinery, produce inputs such as fertilizer), and so does converting the harvested product to usable fuels (feedstock conversion efficiency). The objective of this study was to quantify all these factors to determine the net effect of several bioenergy cropping systems on greenhouse gas emissions. We used the DAYCENT biogeochemistry model to assess soil greenhouse gas fluxes and biomass yields for corn, soybean, alfalfa, hybrid poplar, reed canarygrass, and switchgrass as bioenergy crops in Pennsylvania. DAYCENT results were combined with estimates of fossil fuels used to provide farm inputs and operate agricultural machinery and fossil fuel offsets from biomass yields to calculate net greenhouse gas fluxes for each cropping system considered. Displaced fossil fuel was the largest greenhouse gas sink followed by soil carbon sequestration. N2O emissions were the largest greenhouse gas source. All cropping systems considered provided net greenhouse gas sinks, even when soil carbon was assumed to reach a new steady state and carbon sequestration in soil was not counted. Hybrid poplar and switchgrass provided the largest net greenhouse gas sinks, greater than 200 g CO2e-C m-2 yr-1 for biomass conversion to ethanol, and greater than 400 g CO2e-C m-2 yr-1 for biomass gasification for electricity generation. Compared with the life cycle of gasoline and diesel, ethanol and biodiesel from corn rotations reduced greenhouse gas emissions by about 40%, reed canarygrass by about 85%, and by about 115% for switchgrass and hybrid poplar.
Organic Grassland Systems Research Matt Sanderson, Tim Griffin, (USDA-ARS, Orono, Maine), Charles Schwab, (University of New Hampshire), Kevin Brussell, (University of New Hampshire), and Doug Karlen, (USDA-ARS, Ames, IA).

A research project on sustainable integrated farming systems was begun at the new organic research dairy at the University of New Hampshire, the first research dairy of its kind in the nation. The goal of this project is to research and develop the management practices required to establish productive systems that reduce fossil energy input and greenhouse gas emissions, maximizes nutrient efficiency, and supports sustainable food communities. Baseline data were collected by ARS labs in University Park, Orono, Maine, and Ames Iowa to provide a high-resolution assessment of nutrient distribution in the pasture system at the farm, which can be used to predict potential losses of N and P to the environment. In addition to the high-resolution sampling, field-level soil testing has been done for all fields associated with the UNH Dairy (both organic and conventional farms), which provides a landscape-scale view of nutrient distribution. The vegetation was also quantified (number and abundance of all plant species in a 0.25- by 0.25-m frame) at each spatially referenced point. In addition to the point data on vegetation, several permanent georeferenced vegetation monitoring plots were established in the major vegetation types and management areas on the farm. A multiscale plot sampling approach with plot sizes of 1, 10, 100, and 1000 m2 (the modified Whittaker plot technique) is used to quantify plant species cover, richness, and pattern diversity at each vegetation monitoring plot. All soil and vegetation data have been entered into a geographic information system (GIS) in ARCGIS. Preliminary data analysis with geostatistical techniques has been completed to relate spatial variability in soils and field management to variability in vegetation. Field management and cropping history information will be collected during 2008 and entered into another data layer in the GIS.

Assessing Pasture Grasses, Legumes and Pasture Blends for Varying Soil Conditions in New England and Pennsylvania. Stephen Herbert (University of Massachusetts), Sid Bosworth (University of Vermont), and Matt Sanderson.
Many farmers contact Extension and USDA-NRCS seeking information and recommendations on pasture species and varieties. We have established field plots of 25 to 30 commercial pasture mixtures (2 to 7 species) from several seed companies in grazed small-plot trials in Massachusetts, Vermont, and Pennsylvania. All locations were planted in late summer or fall of 2007. Additionally, paddock-scale plantings (1 to 2 acres) of several commercial mixtures were planted in cooperation with several farmers in each state. The objective is to measure herbage yield, persistence, forage quality, and weed invasions during four years.

Species Evenness, Productivity, and Invasion Resistance of Grass-Legume Mixtures. Matt Sanderson, Sarah Goslee, Geoff Brink (USDA-ARS, Madison, WI), and Matt Harbur (Alfred State University, NY).
This research will provide information on how forage species evenness affects seasonality of herbage production, herbage nutritive value, and invasion resistance of forage plant communities on different site types. Our hypothesis is that mixed plant communities with greater species evenness produce more herbage and are more resistant to weed invasion than mixtures with lower evenness or monocultures. The advantages are greater on stressful sites than on productive sites. Plant communities will be constructed to include grass and legume species that contrast in establishment rate (slow or rapid), growth habit (erect types such as bunchgrasses and upright legumes or prostrate types with rhizomes or stolons), and environmental adaptation. We will use two groups of 15 experimental plant communities sown in a modified simplex design that systematically varies relative abundance of each species with a fixed level of overall initial abundance. In the fall of 2008, the plant communities will be planted on five sites in three states: PA (two sites), NY (one site), and WI (two sites). Each group of 15 plant communities will be planted at two initial densities (500 and 1000 seeds m-2) and replicated twice on two site types. Herbage yield, persistence, and weed invasion will be measured for three years.

NORTH DAKOTA – Dr. Xuejun Dong
Effect of grazing on root biomass and respiration

Thick roots, thin roots, and rhizomes
Statistical re-sampling (bootstrap)

Rhizome mass difference between moderate and heavy grazing pressure treatments with re-sampling is significant at p=0.01, around 0.05 without re-sampling

Rhizomes fairly homogenous across pastures; roots more heterogeneous
Research in progress

Using an ecosystem model for range management in the Missouri Coteau of North Dakota. X. Dong, P. Nyren, B. Patton, A. Nyren, D. Kirby, W. Baker, M. Biondini, D. Hopkins, and E. Deckard

The aim of this work is to use a process model to simulate water and carbon dynamics on grazing grasslands. The first part of the work is to simulate water use of a Kentucky bluegrass-dominated closed grassland canopy. A preliminary result provides evidence why this invasive grass has become so adapted to part of the Northern Great Plains rangelands, considering its effective stomatal control of water use and leaf morphology. The second part of the work focuses on the carbon dynamics, turnover and sequestration on grazing rangelands. The third part of the work is to compile a handbook of parameters of major eco-physiological processes in grasslands based on measurements made on the mixed-grass prairie. Through this handbook, some of the major dataset and results from our work will be shared and reused by other grassland and agricultural researchers.  

Dynamics of soil respiration on rangeland of mixed-grass prairie: effects of grazing intensity and environment. X. Dong, P. Nyren, B. Patton, L. Prunty, S. Wang
The aims of this work are (a) to quantify the contribution of live roots vs. soil microbes to total soil respiration and (b) to provide a statistical model describing soil respiration as a function of environment and plant physiology on grazing rangelands of the mixed-grass prairie. Below-ground plant biomass, its components (fine roots, coarse roots and rhizomes), and decomposition rate have been or is being measured in situ. Our measured results in 2007 indicate that for fine roots and rhizomes, the decomposition under both grazing treatments was very similar, with a k values of 0.8 for fine roots and 0.64 for rhizomes. However, the decay constant for coarse roots was lower under heavy grazing (k=0.45) than the moderate grazing (k=0.67). A long-term automated monitoring of soil temperature (5 depths to 80 cm deep) and soil moisture (2.3 cm and 10 cm depths) has been in progress since the 2006 summer and this data, along with seasonal trends of canopy photosynthesis and green leaf area index, will be related to the measured soil respiration rate. 
Completed research

Using wavelet framework for data analysis in agriculture and biology: an introduction with tutorial and perspective X. Dong, P. Nyren, B. Patton, A. Nyren, J. Richardson, and T. Maresca

As more and more biologists are collecting large quantities of data, efficient tools such as wavelet transform are needed in order to effective analyze those data. Three things have been done in this work. First, the computational mechanisms of the wavelet transform were explained in a way accessible to biologists, which is one of the very few available publications that provide thorough explanations with minimum use of mathematics. Second, a stand-alone computer program (called NDHaar) was developed to implement our simplified interpretation of the wavelet technique and was applied to the analysis of the drought severity data of North Dakota for the past 85 years. Third, representative publications of wavelet applications in biology, ranging from molecular to landscape, were reviewed and a few thought-provoking directions for new developments were offered.

Effects precipitation and temperature on forage production in mixed-grass prairie B. Patton, X. Dong, P. Nyren and A. Nyren

The forage production on rangelands is the result of many co-occurring factors, environmental and human-induced, operating on different time scales. This research addressed the problem by using data of past 17 years on a missed-grass prairie under cattle grazing of five intensities. The forage production at both the silty (upland) and overflow (lowland) range sites were related to the crop-year precipitation and growing degree-days with a base temperature of 0 ˚C. Overall, the study supported the grazing optimization hypothesis that forage production is highest at some intermediate level of grazing intensity.  The data provide a picture of a complex and interesting responses of forage production to grazing, depending on range sites (overflow vs. silty), plant functional forms (grasses vs. forbs), season (early, mid- or late season), and types of environmental variables (precipitation vs. sod temperature), which may not be obtained from short-term studies. For example, grass (typically shallow-rooted in our site) production was more sensitive to precipitation than forb (typically deep-rooted) production. Again for example, the grass production on overflow sites responded differently to temperature depending on grazing intensity, but it responded similarly to precipitation on all treatments. On silty sites, the reverse is true: grass production responded the same to temperature on all treatments, but it responded differently to precipitation depending on grazing intensity. 
Effect of grazing on rangeland root biomass and respiration: a resampling-aided analysis X. Dong, J. Wang, G. Wang, D. Wang, J. Wang, X. Zhao, B. Patton, S. Wang, F. Cheng, and P. Nyren
This study was conducted on a mixed-grass prairie in central North Dakota, USA to test the hypothesis that moderate grazing promotes a healthier root growth as compared with heavy grazing. Root samples were obtained from pastures grazed by cattle at two intensities (moderate vs. heavy grazing) and from seedlings grown in barrels. Data analysis was accomplished using parametric and bootstrap methods. Statistical resampling not only improved the power of statistical inference and narrowed the confidence intervals, but also uncovered additional ecological meaning in our data. For example, the distributions of the resampled means of biomass suggest differences in spatial heterogeneity for the different categories of below-ground biomass (fine roots, coarse roots, and rhizomes) in grazing grasslands. The effects of grazing on fine and coarse roots were not significant, based on both a standard and resampling-based nested ANOVAs. However, heavy grazing reduced the densities of rhizomes. A similar respiration-temperature curve was found for the majority of root samples in moderately and heavily grazed pastures. However, a small fraction of roots from the moderate grazing treatment had greater temperature sensitivity. Long-term moderate grazing promoted greater below-ground plant growth potential, as compared with heavy grazing. With this work, we also provide two stand-alone computer programs (usable in any computer installed with Windows XP Operating System) for comparing parameters (slope, y-intercept, or an arbitrary y-value) of a pair of linear regressions, and constructing confidence intervals for parameters (slope, y-intercept, or an arbitrary y-value) of a linear regression using bootstrap resampling and permutation test. 
Development of a BibTeX–based journal name database for biological sciences X. Dong, G. Patton, A. Nyren, B. Patton and P. Nyren
Today, many research articles in the biological sciences have multiple authors and an increasingly long list of cited papers covering a large number of journal titles. To ensure accuracy in cross-referencing and citation and to meet the specific requirements of different publishers, the average author is spending more and more time organizing and managing the literature database. In spite of these efforts, citation inconsistencies within a manuscript may divert a reader’s attention from the scientific aspects of the article. To promote efficient scientific writing and reviewing, we have customized, in a BibTeX format, a name database for 4324 mostly biological journals published worldwide mainly in the English language. This database is readily usable to meet the requirements for journal name format by many of today’s leading scientific publishers. We provide a simple LaTeX template so as to facilitate an automated and accurate handling of the expanding biological literature.

Collaborations

Interdisciplinary collaborations X. Dong collaborated (a) with electrical engineer T. Maresca (Philadelphia PA) in developing computer programs for wavelet applications in biology; (b) with statistician F. Cheng (NDSU- Statistics Department) in applying bootstrap and permutation tests in the analysis of plant root data; and (c) with health scientist G. Patton (EPA, Washington DC) in developing a ready-to-use database for over 4000 biological journals to facilitate an efficient scientific writing and publishing.  

International collaboration The collaboration was continued between NDSU-Central grasslands Research Extension Center, and Institute of Plateau Biology, Chinese Academy of Sciences, Xining, China, on rangeland ecology and eco-physiology (because the major collaborator Dr. S. Wang had moved from Beijing to Xining, Qinghai Province, the collaboration now is with Institute of Plateau Biology, Xining, China, instead of with Institute of Botany, Beijing). For the summer of 2007, graduate student, X. Zhao and college graduate J. Wang worked at Streeter Research Center from April to November. X. Zhao studied leaf anatomy and photosynthesis on grazing pastures and J. Wang helped X. Dong in root decomposition and soil respiration study. 

MARYLAND – Dr. Bill Lamp

Potato leafhopper review – “Hopperburn Cascade”
Physiological responses in plant within 12 hours of feeding

Injury of introduced vs native legumes by PLH: Tolerance through coevolution?


Compared Canadaian milkvetch, cicer milkvetch, and crownvetch

Measured gas exchange and transpiration

Stomatal closure soon after feeding is probably the root of the problems that follow

Future work with truncatula

Effect of drought stress and PLH injury on gas exchange rates of alfalfa – greater relative effect of PLH when droughted
Injury of Introduced versus Native Legumes by Potato Leafhopper: Tolerance through Coevolution?  W.O. Lamp.
Are introduced (exotic) plant species more susceptible or more resistant to herbivory than their closely-related native plant species?  Theoretical and empirical perspectives can be used to argue for either answer.  For example, introduced plants lack their coevolved natural enemies, have novel defensive compounds, and have increased competitive ability.  These hypotheses suggest introduced plants are less likely to be injured compared to their native counterpart.  On the other hand, recent findings using molecular techniques have demonstrated that plants are capable of recognizing their co-evolved herbivores and responding to defend themselves.  Also, a recent meta-analysis concluded that exotic plants are especially susceptible to novel, generalist herbivores. Thus, introduced plants do not recognize their new, non-coevolved herbivores, and may respond inappropriately to protect themselves.  Here, I approach this question using a set of three closely-related legume species, two exotic and one native to North America.  For the herbivore, I used potato leafhopper, Empoasca fabae: a generalist, phloem-feeding herbivore, native to North America.  Based on the known reaction of plants to potato leafhopper feeding injury, I hypothesized that the co-evolved, native plant would recognize and not respond immediately to the leafhopper feeding, whereas the introduced plants would not recognize the leafhopper and respond in a generalized way to protect themselves.  For the native plant, I used Astragalus canadensis L., Canadian milkvetch, and for introduced plants, I used two European/Asian species, Astragalus cicer L., cicer milkvetch, and Securigera (=Coronilla) varia (L.)Lassen, crownvetch.  Two greenhouse experiments were conducted in similar ways.  Plants were grown from seed in a greenhouse for 2-3 months. A split plot design was used with plant species as the main plots.  For Experiment 1, A. canadensis and S. varia were used, and for Experiment 2 both of other plants plus A. cicer were used.  Leafhopper injury served as the split plot.  Exp. 1 had 8 replicates, and Exp. 2 had 4 replicates.  Two leaves per plant were caged.   One cage received two 5th instar leafhopper nymphs, while the other paired cage remained empty as control.  Exposure lasted 2 days for Exp. 1 and 3 days for Exp. 2.  After exposure and cage removal, gas exchange measurements were made with the Licor 6400 Photosynthesis Measurement System.  Values for photosynthesis and transpiration were adjusted for actual leaf area.

Gas exchange rates (both net photosynthesis and transpiration) were not affected by injury in the native Canadian milkvetch, but rates were significantly lower in injured plants of the crownvetch (Exp. 1) and cicer milkvetch (Exp. 2).  The high variation for crownvetch during Exp. 2 was a result of experimental error (leafhoppers escaped from one replicate).  Thus, with equal levels of injury, the native legume demonstrated no effect of injury while the closely-related, exotic legumes had significant reductions in gas exchange rates.  Although the leafhopper survived well during the course of the experiment on all plant species, the long-term performance is unknown and is the subject of current research.  Results suggest the lack of coevolution between the exotic host plant and the native herbivore is associated with greater susceptibility of the plant to injury.  If true, the inclusion of recognition genes into introduced crop plants, such as alfalfa, may lead to tolerance to injury.

Effect of drought stress and potato leafhopper injury on gas exchange rates of alfalfa.  W.O. Lamp and K. Simon.


Both drought stress and potato leafhopper, Empoasca fabae, feeding injury are known to cause reduced rates of transpiration.  Yet, leafhopper injury is especially noted during drought conditions.  To determine if the combination of both factors leads to a significant interaction, we performed a greenhouse test using ‘Ranger’ alfalfa, grown from seed.  Plants were used after the first cutting.  Four watering treatments were imposed randomly on the pots based on their weight after saturation with water: 100%, 75%, 50%, and 25% saturation of the sand-potting medium mixture.  At 21 days after cutting, cylindrical cages were placed over all pots, and two last instar nymphs were transferred into half of the cages for each treatment.  After 3 days, cages and leafhoppers were removed, and gas exchange rates were measured with a Licor 6400.  The water treatment and leafhopper injury significantly reduced both transpiration (df= 3,50; F=10.3; P<0.0001 and df=1,50;  F=15.4; P<0.0003; respectively) and net photosynthesis (df= 3,50; F=4.1; P=0.01 and df=1,50;  F=16.9; P=0.002; respectively) (see graphs below).  The interaction term was not significant for either ANOVA.  The pattern of treatment means, however, suggests leafhopper injury has less effect on well-watered plants.  When presented in percentage reductions, injury caused 24.2%, 42.6%, 48.8%, and 65.2% reduction in transpiration rates, and 11.7%, 41.9%, 41.7%, and 45.5% reduction in net photosynthesis rates for the 100%, 75%, 50%, and 25% water treatments, respectively.  These results suggest that the leafhopper has close to the same absolute reduction in gas exchange rates across most water conditions, but much greater relative effect under drought conditions.  Also, the results suggest well-watered plants are the most tolerant to leafhopper injury.

10:30 AM
2009 LOCATION COMMITTEE Report – Drs. Volenec, West, and Albrecht
Option 1 – Summer dormancy in grasses workshop (emphasis on Mediterannean grasses) meeting here at Noble in April 2009

Chuck West handed out current agenda for the meeting

30 people expected for that meeting – idea of coupling with that meeting hasn’t yet been bounced off Andy Hopkins

Option 2 – Minnesota 

Option 3 proposed by Rich Leep – AFGC meeting in Michigan in Grand Rapids, MN June 2009

Sulc motions, Moyer 2nds 2009 in Michigan in conjunction with AFGC Conf., 2010 in Minnesota; group approves.
NOMINATIONS COMMITTEE Report – Chuck West secretary 2009 (Chair-elect).  Unanimous approval.
Renewal year – process should be pretty easy if we want to stay as NCCC, instead of research committee

Renewal due Dec. 1, could get it off NIMS – Doug and Paul will pull off relevant bits and send around.

11:00
MORE STATE REPORTS . . . 
WISCONSIN – Dr. Ken Albrecht

Kura clover living mulch for corn production – what is the N replacement value; could function without additional N (for corn silage) – might need 20-30 lb/N starter.

Corn grain response similar – small bump with initial 20 lb N/ac, then no response to more N

Does living mulch reduce nitrate leaching to groundwater and tile lines? – lower nitrate under corn growth with living mulch and 90 kg N/ha applied; much less nitrate leaching under LM with no N compared to no LM with 90 kg N/ha applied.
Corn stover as biofuel feedstock – can KLM system work?
MICHIGAN – Dr. Rich Leep

Falcata – compared to Sativa and BFT – 2 locations, 3 vs. 2 vs 1 cut treatments


Falcata highest yielding in 2-cut system

Falcata has indeterminate growth

Observed greater alfalfa weevil feeding on Sativa compared to Falcata

Also greater PLH resistance in falcate

SD201 seed increase happening now

Teff observations – good yield and moderate quality in dry year – seeded early July – 3 cuts 
Noctua pronuba – Fall cutworm – showed up in fall 2007 in Michigan – extensive defoliation of alfalfa – first awareness in USA; feeding reported on grass hay, too
Research In Progress:

Effect of Glyphosate Resistant Alfalfa Seeding Density on Forage Production.  Richard H. Leep and James J. Kells, and Tim Dietz. Michigan State University, East Lansing, MI 

Current recommendations for alfalfa seeding rates are based on conventional varieties. The introduction of glyphosate resistant alfalfa offers a new management system for establishing alfalfa. Determining optimum seeding rates will provide forage producers with the information to maximize yield, quality, and profitability with this new technology. A field experiment was conducted to determine the effect of weed control with glyphosate on forage production, forage quality and alfalfa stand establishment at varying seeding rates in glyphosate resistant alfalfa. Seeding rates of 4, 8, and 16 lb/acre were evaluated. Weed control methods in the establishment year included: no herbicide, glyphosate applied once before the first harvest. The trial was planted in July as a summer seeding with one harvest in the fall.  The establishment year results showed no crop injury from glyphosate treatment. In both the establishment and second year, there were differences in alfalfa stand due to both seeding rate and glyphosate treatment; however, there was no significant difference in stand density by the end of the second year. The 16 lb/acre seeding rate resulted in significantly more plants/sq ft in the fall of 2006 and spring of 2007 compared to 8 and 4 lbs/acre seeding rates.  By the fall of 2007, there were no significant differences between treatments in stand density.  There were no significant differences in total forage yields across seeding rates or herbicide treatments in the in the two year period involving 4 cutting events except the no herbicide with 8 lb seeding rate which was significantly lower in yield. These data show the natural thinning of alfalfa plants through inter plant competition.  In addition, when alfalfa stands thin, individual plants compensate by producing more stems per plant.

Effect of Seeding Rate and Herbicide Treatment upon Dry Matter Yield and Plant Density in Glyphosate Alfalfa.  Richard Leep, James Kells, Ann McCordick.

Current recommendations for alfalfa seeding rates are based on conventional varieties. The introduction of glyphosate resistant alfalfa offers a new management system for establishing alfalfa. Determining optimum seeding rates will provide forage producers with the information to maximize yield, quality, and profitability with this new technology. A field experiment was conducted to determine the effect of weed control with glyphosate on forage production, forage quality and alfalfa stand establishment at varying seeding rates in glyphosate resistant alfalfa. Seeding rates of 4, 8, and 16 lb/acre were evaluated. Weed control methods in the establishment year included: no herbicide, glyphosate applied once, and multiple times before the first harvest.  The three year accumulated yield in the 2005 established trial showed that only the multiple glyphosate treated alfalfa seeded at 16 lbs/acre was significantly higher than the low seeding rate treated once, multiple, or no times.  There was no difference in yield between the 16 lbs/acre seeding rate treated once or untreated or the 8 lbs/acre seeding rate treated multiple times.  Although there were significant differences in plants established between treatments in the spring of 2005, by the fall of 2007, there were no significant differences between treatments.  In a second trial established in 2006, there were no significant differences in yield between treatments with the 16 lbs/acre seeding rate treated multiple times, once, none, or the 8 lbs/acre with multiple applications of glyphosate.  The 16 lbs/acre seeding rate with herbicide treatments of none, once, or multiple applications of glyphosate resulted in the highest plant density but not significantly different than the 8 lbs/acre seeding rate with untreated or multiple treated with glyphosate in the fall of 2007.  These data shot potential of using lower seeding rates along with glyphosate herbicide for alfalfa establishment resulting in lower seed costs for producers.

GLYPHOSATE RESISTANT ALFALFA ESTABLISHMENT SYSTEMS-Seeding Rate and Herbicide Application. S. Ann McCordick, James J. Kells and Richard H. Leep

Evaluation of (Yellow flowered alfalfa) Medicago sativa ssp. falcata for Sustainable Hay and Grazing Systems in Michigan. Richard Leep, Department of Crop and Soils Sciences, Mr. Tim Dietz,  Research Assistant, Department of Crop and Soil Sciences and Dr. Dan Buskirk, Department of Animal Sciences.

Objectives:  1) To determine dry matter yield (DMY) and forage quality of Medicago sativa spp. falcata (SD201) under 1, 2, and 3 cutting systems compared to Medicago sativa (WL346LH) alfalfa and Lotus corniculatus (Norcen).  2) To compare yield and persistence of binary mixtures of perennial grasses grown with Medicago sativa spp. falcata (Yellowhead), Medicago sativa (ZG9830) and Lotus corniculatus (Norcen)  under grazing management.

Results of Cutting System Trials
A late spring frost and mid-summer drought conditions at Lake City (LC) in 2007 may have favored the one and two cut system. In 2007 at LC, three cuttings of WL347LH, SD201, and Norcen produced lower DMY than one or two cuttings of SD201.  Two-cut WL346LH was also higher in DMY than three cuts of any other species and was not statistically lower than two-cut SD201. Norcen DMY decreased from 2006 for all cutting systems in both locations. Results at East Lansing (EL) 2007 differed from 2006 with the two-cut SD201 not significantly different  than the three-cut WL346LH, however, two year total DMY was significantly greater for two-cut SD201. Average annual DMY totals in both locations were 2.5 tons less in EL and 1.19 tons less at LC than 2006.

A validation set for the NIRS prediction of forage quality is currently being run, so results are not reported here.

Results of Grazing Trial

Nine binary mixtures comprised of legume-grass pairs of Yellowhead M. sativa spp. falcata, ZG9830 M. sativa, and Norcen Birdsfoot trefoil (Lotus corniculatus) were grown with Laura meadow fescue (Festuca pratensis), Tekapo orchardgrass (Dactylis glomerata), and Dolina timothy(Phleum pretense).  There were four grazing events in 2006 and five in 2007 at EL. The LC and Chatham sites had four grazing events in each year.  In 2007, the mixture with the highest DMY in all locations contained ZG9830 (EL: ZG9830/Laura, 4.82 t/a; LC: ZG9830/Tekapo, 3.24 t/a; Chatham: ZG9830/Dolina, 2.72 t/a). Grasses predominated the stands that contained Norcen and contributed most of the yield for these treatments. Yellowhead alfalfa contains a much higher percentage of sativa plants than SD201 and recovers more quickly following harvest. The greatest total two-yr. DMY (10.54 t/a) was obtained in EL with ZG9830 and Laura and the least 2-yr. DMY (2.92 t/a) was at Chatham with Norcen and Tekapo . The rapid recovery rate of ZG9830 following harvest contributed to its greatest total two-yr. DMY across locations and was especially evident in EL where external factors resulted in abbreviated rest periods for the trial paddock.

A validation set for the NIRS prediction of forage quality is currently being run, so results are not reported here.

Evaluation of Teff (Eragrostis tef Zucc. Trotter) as an annual forage crop in Michigan. Richard Leep and Tim Dietz.

Objectives:

1. Evaluate Teff production and yield compared to currently grown warm season 

    annual forage crops in Michigan.

2. Determine optimal planting dates for Teff grown at different latitudes in Michigan.

3. Determine optimal harvest timing for Teff to provide high dry matter yields and
    forage quality.
4. Determine the forage quality of Teff compared to currently grown summer annual 
    forage crops in Michigan.

5. Determine optimum nitrogen fertilizer requirements for Teff.
6. Provide producers with experience in growing and harvesting Teff under their own 

   farming conditions.

Initial results from Teff established on July 3, 2007 in East Lansing resulted in three cuttings and a total dry matter yield of 5.6 tons/acre.  Forage quality averaged for three cuttings was C P=14, ADF=35, NDF=61.  Nitrogen was applied just prior to planting at 70 lbs/acre N.  Teff was broadcast seeded at 8 lbs/acre.  Our initial research on this crop warrants further research using the objectives outlined above.

Research studies in progress provided by Doo-Hong Min, Forage Extension Specialist, Michigan State University, Chatham, MI.

1) Switchgrass Management: 

a) Nine different varieties of switchgrass are being tested as a bioenergy crop as well as livestock feed

b) Nitrogen fertility study to determine optimum nitrogen fertilizer rate to grow switchgrass for bioenergy crop

2) Carbon sequestration and greenhouse gases study in no-till vs. conventional tillage using alfalfa, alfalfa-orchardgrass,alfalfa-timothy, and alfalfa-festulolium.
3) Pasture improvement study using high sugar perennial ryegrass, alfalfa, and kura clover.  

OHIO – Dr. Mark Sulc

Continuing PLH resistance screening

Crop-livestock integration – interest in diversification, and increasing soil carbon pool

Rye/oat vs. ryegrass no-tilled into corn silage stubble and grazed fall-early winter, and early spring; then corn silage; greater yield with rye/oat together with more animal pressure did increase compaction some.
Fall 2007 good yields, but high nitrates so couldn’t graze.  Corn silage yields in 2007.

COMPLETED RESEARCH 

Developing a potato leafhopper yield damage index to characterize alfalfa cultivars resistant to potato leafhopper. R.M. Sulc, E.C. Brummer, M. Smith, J.S. McCormick, and D.J. Undersander.
Alfalfa cultivars are characterized for resistance to potato leafhopper (Empoasca fabae Harris) (PLH) using a scoring system to visually identify the percentage of plants within the cultivar population that exhibit little or no damage to PLH under field conditions. Cultivars are described as “highly resistant” if more than 50% of the plants show little damage to PLH. A method based on dry matter yield in the presence of PLH should provide more objective information on cultivar tolerance to PLH. Field experiments were established in spring 2005 and 2006 in Iowa and Ohio to evaluate yield of alfalfa cultivars in the presence of PLH and under insecticide treatment to control PLH. In the 2005 seeding, the cultivar x location interaction was not significant for either insecticide treated (P = 0.99) or untreated harvests when PLH were economically damaging (P = 0.456), so data were combined across locations. Cultivar differences were not significant (P = 0.89) in the insecticide treated experiment seeded in 2005. In the untreated 2005 seeded experiment, the PLH resistant cultivars yielded more (+0.51 Mg ha-1, P < 0.01) per cutting than the susceptible check cultivars. Using data from growth cycles when PLH populations reduced yield of susceptible check cultivars, an index for alfalfa yield tolerance to PLH was calculated as the percentage yield improvement above the average yield of the susceptible check cultivars. The PLH yield tolerance index ranged from 6 (6% higher yield than susceptible checks) to 36 (36% greater yield than susceptible checks) averaged over the two years and two locations. The cultivars with the lowest (6) and highest (35) PLH yield tolerance index have both been advertised as being highly resistant to PLH. In the trial established in 2006, the insecticide and no insecticide treatments were included as whole plots in the same experiment, with cultivars as subplots in a RCBD. Across all harvests from 2006 and 2007, interactions were found for location x treatment (P=0.12), location x cultivar (P=0.01) and treatment x cultivar (P<0.01). The interactions involving location were due to small changes in magnitude of differences. The primary interaction was treatment x cultivar. In Iowa, their never was a significant difference among susceptible and PLH resistant cultivars in the insecticide treatment plots; however, in untreated plots the resistant cultivars yielded more than the susceptible cultivars at every summer harvest, with the yield advantage ranging from 20 to 50% across both years. In insecticide treated plots in Ohio, the susceptible checks yielded more than the PLH resistant cultivars only in 2 of the 7 harvests across both years (mean yield advantage at those two harvests = 0.35 Mg/ha). In untreated plots in Ohio, the PLH resistant varieties yielded more than the susceptible check cultivars in 5 of 6 summer harvests across both years, with the yield advantage ranging from 10 to 48%. Combined across both years and both locations (10 summer harvests when PLH were damaging), the tolerance index for commercially available PLH resistant cultivars (all rated highly resistant for PLH) ranged from 25 to 45%. We conclude that the PLH yield tolerance index is more discriminatory for assessing cultivar response to PLH than the current system of visually rating PLH damage in space-planted nurseries. This work was funded by the participating companies through entry fees.
RESEARCH IN PROGRESS 

Integration of livestock grazing and row crop systems in Ohio and southern Brazil. R.M. Sulc, B.J. Tracy, A. Moraes, P.C.F. Carvalho, and D.J. Barker.
Collaborations were continued in crop-livestock systems with colleagues at the Univ. Federal do Parana and Univ. Federal do Rio Grande do Sul in Brazil, and with Ben Tracy formerly at Univ. of Illinois and now at Virginia Tech Univ. In 2007 we held the International Symposium on Crop-Livestock Systems in Curitiba, Brazil August 13-15. The symposium was designed to reinforce crop-livestock systems production technology by providing a forum for surveying the research being conducted and state of the art in integrated crop – livestock systems in different tropical and temperate regions of the world. The symposium featured 20 plenary speakers from four continents. Plenary speakers from USA included: R.M. Sulc (Ohio State Univ.), B.F. Tracy (Virginia Tech), V.G. Allen (Texas Tech Univ.), and M.P. Russelle, C.A. Rotz, and A.L. Franzluebbers (USDA-ARS). Other plenary speakers included representatives from: Univ. Federal do Rio Grande do Sul (Brazil), Univ. Federal do Parana (Brazil), EMBRAPA (Brazil), CEFET (Brazil), Secretaria de Política Agrícola MAPA (Brazil), Inst. Nacional de Investigación Agropecuaria (INIA, Uruguay), Food Agriculture Organization (Rome), Université Catholique de Louvain (Belgium), and Christian Albrechts Univ. (Germany). Fifty-three volunteered poster papers were also presented at the symposium. Total attendance was 700 people.


Changes in soil carbon and soil physical properties in an integrated crop-livestock system.
Giovani S. Fae, R. Mark Sulc, David J. Barker, Richard P. Dick, and Maurice E. Eastridge.
Integrated crop-livestock systems offer opportunities to sustain soil productivity, reduce environmental degradation and increase profitability of farming systems; however, information on integrating livestock grazing with crop production in the US Corn Belt is limited. Therefore, the objective of this project is to study changes in soil carbon and soil physical properties in an integrated crop-livestock system under no-tillage management at the Waterman Dairy Farm in Columbus, OH. Three winter cover crop treatments (annual ryegrass; rye+oat; no cover crop control) were established in early September 2006 after harvest of a corn silage crop in four replicates of a randomized complete block design. The cover crops were strip grazed by heifers in late autumn 2006 and early spring 2007. The mixture of rye + oats had greater forage yield, root yield, number of grazing days and, consequently greater soil penetration resistance, compared to ryegrass and the no cover crop control. Although both grazing treatments showed higher compaction than the ungrazed control, there were no significant differences in corn silage yield among winter cover crop treatments. The ryegrass cover crop treatment had higher particulate organic matter than rye+oat and control. The cover crop treatments and subsequent corn crop cycle are being repeated in 2007 to 2008. The first year data from this project shows that the adoption of no-till crop-livestock integration in the Midwest USA has the potential to provide additional livestock grazing days on a cover crop grown between successive corn silage crops without detrimental effects on subsequent crop productivity.
Management intensive grazing to improve profitability of Appalachian hill-farms in southeast Ohio. Amanda L. Hensler, David J. Barker, Mark Sulc, and Steven C. Loerch.
Past research has shown that grazing management can affect both pasture growth and litter decomposition. The objective of this study was to compare forage appearance (growth) and forage disappearance (decomposition) on both continuous and rotational grazed beef cattle pasture in Ohio. Data was collected from a grazing trial at the North Appalachian Experimental Watershed (NAEW) in Coshocton, Ohio. A total of 35 cow-calf pairs were distributed among the four pastures at approx. the same stocking rate, with two replicates per grazing treatment. Pasture biomass measurements were taken using a rising plate meter (RPM) every 5-8 days on each paddock beginning 21 June 2006 and 11 April 2007. Forage biomass was higher in CG during spring 2006, due to hay harvest from MIG, but was similar in 2007 when no hay was made due to drought. Botanical composition was measured twice in 2006 and also in 2007. In July 2007, pastures averaged 50-55% tall fescue, 27-30 % Kentucky bluegrass, 6-8% other grass, and 4% weeds, with 10% white clover in MIG and 6% in CG. Forage decomposition rate was measured twice during the grazing season for the green and dead components of the vegetation. After 4 wks, decomposition was similar for grazing treatments, but averaged 1.8 times greater for green than dead components. Cattle weight gain during the 2006 season, calculated from 28-d weighing, was 51.2 and 61.8 kg per cow for CG and MIG, respectively. In 2007 the cattle weight gain was 27.8 and 0.7 kg per cow for CG and MIG, respectively. The cattle on MIG were able to graze 17 d longer than for CG. This research is being conducted as part of an integrated research and extension project funded by USDA-NRI Competitive Grants Program (Agricultural Prosperity for Small and Medium-Sized Farms). The goal of the overall project is to improve the financial profitability and productivity of grazing beef and dairy family farms in southeastern and eastern Ohio, while maintaining minimum (or acceptable) environmental impacts. 


Pre-Graze Mowing: A Cost-Benefit Analysis. Thomas M. Smith, David J. Barker, and Monte R. Anderson. 
Pre-graze mowing of summer pasture is used to remove reproductive vegetation; however, the benefit for improved pasture utilization is uncertain.  The objective of this study is to investigate the effect of mowing pasture prior to grazing on total forage utilization in mature tall fescue (Festuca arundinacea) pasture.  Pre- and post-graze samples were taken from the “above-mower-height” and the “below-mower-height” and then separated into four fractions (green or dead, leaf or stem) to determine sward composition and fraction consumed by livestock.  Livestock species include sheep (Ovis aries), cattle (Bos taurus), and goats (Capra aegagrus).  Pastures were divided into 0.25 acre paddocks, which were grazed two days each, with the mowing treatment randomly assigned in a randomized complete block design.  There was a general trend for total forage utilization to be greater in the mowed treatment; however there was some variation among livestock species.  Cattle consumed 50% of the dry matter in the mowed treatment and only 25% in the un-mowed treatment.  The sheep and goats consumed 27% of the dry matter in the mowed and 20% in the un-mowed treatments.  A cost-benefit analysis showed that pre-graze mowing for cattle would be feasible, but for sheep or goats, mowing would not yield enough benefit to cover additional mowing expenses.  However, if post-graze mowing was already a part of the management scheme, there would be little additional expense for adopting pre-graze mowing, and the increased dry matter intake would become more valuable.

Financial Analysis of Tall Fescue Technologies on Grazing Farms. David J. Barker, Greg S. Halich, R. Mark Sulc, and Kristin Mack. 
Non-toxic endophyte-tall fescue (Novel-E) and endophyte-free (E-) pastures offer potential benefits for grazing farms. Novel-E plots (MaxQ or Advance) were established on 11 farms from 2002-2004. Measurements of forage production and milk yield were made during the 2004 and 2005 growing seasons, each with pasture types (Novel-E, E-, or E+). The E- and Novel-E fields had establishment costs of $280 and $320/ac respectively while E+ stands were already established.  In general, milk yield was similar between E- and Novel-E pastures, but averaged 4.9 lb/cow/d lower while grazing an E+ (‘wild’) fescue field on one farm. Net present value analysis was used to determine if the Novel-E or E- pastures offered financial benefits.  Variables accounted for in the analysis include establishment costs, chance for stand failure, stand life, decay rate of stand, and the interest rate.  In addition, a stocker cattle production model was used to measure the improved net revenue of the Novel-E or E- pastures.  This production model accounts for differences in grazing days, the reduction in dry matter intake due to the endophyte, and the subsequent effect on average daily gain.  The advantages of the Novel-E or E- over the E+ pastures was mixed, and depended largely on the assumptions concerning stand length and deterioration.  In general, the advantages of Novel-E or E- pastures for dairy cattle were greater than for beef cattle.  There were few financial advantages from using Novel-E rather than E- tall fescue, except where there E- pastures had a high likelihood of endophyte re-infestation (i.e. thus requiring replanting).  

NOON

Adjourn for Lunch

1:00 – 4:00 PM
Tour of Noble facilities and field research by Drs. Andy Hopkins and Twain Butler.
4:00
MORE STATE REPORTS . . .
MINNESOTA – Dr. Paul Peterson

KANSAS – Dr. Joe Moyer

Legume stand and yield data – alfalfa, red clover, white clover, Kura clover
Mixed with tall fescue

Clipped twice per year

Pleased with BFT so far

RESEARCH IN PROGRESS

Modified intensive-early stocking on shortgrass rangeland – Keith Harmoney, John Jaeger, and John Brethour


On Kansas shortgrass rangeland, intensive-early stocking (IES) using double stocking the first half of the grazing season was found to have no production advantage over continuous season-long (CS) stocking from May to October.  It was hypothesized that by using IES at less than double the density, and then allowing some animals to remain on pasture season-long, that gains per acre could be increased without limiting individual animal gain potential.  A comparison was made for 6 years between CS stocking of steers May to October from 2002-2007on shortgrass native rangeland at a rate of 1.42 ha/steer, and modified IES at 0.89 ha/steer from May to July, then removing the heaviest animals and stocking at 1.42 ha/steer until October.  Removal of heavy animals from the IES system occurred mid-July each year.  No difference has been found between average daily gains and total animal gain for the CS and 1.6X + 1 systems during the first or last half of the season.  Unlike a previous modified 2x + 1 IES study, animal gains were not reduced during either part of the grazing season, and total season-long gain from animals that remained on pasture from May to October in both the CS and the modified 1.6X + 1 systems were equal.   Because animal gains were similar yet stocking rate was greater for the modified 1.6X + 1 IES system, beef production per acre was greater for the modified IES system than the CS system (85 lb/acre vs. 69 lb/acre).  The increased beef production also created an increase in net income above CS of $9.84/acre above purchase and interest costs.  The only difference thus far in vegetative production or composition has been that buffalograss composition in the modified 1.6X + 1 IES system has increased by 0.5 percentage points per year more quickly than the SLS system.  The total season stocking rate with the modified 1.6X + 1 system is about 20-25% greater than the CS stocking rate, and is likely at the maximum level expected to not reduce animals gains or vegetative productivity since 3X IES and 2X + 1 IES, with stocking rates 50% greater than CS rates, have resulted in rapid declines in animal gain and vegetative productivity.  It was hypothesized that full season animal production would initially increase from greater initial stocking, but that less desirable vegetation would eventually increase and pasture productivity would eventually decrease from annual use of the 1.6X + 1 system because of the greater total season stocking rate.  The latter expectation has not yet happened, and animal and vegetative responses between stocking treatments have remained consistent across years.
Dairy-quality alfalfa using subsurface drip irrigation – Freddie Lamm, Keith Harmoney, and Sandy Johnson.

There has been a significant increase in dairies in the Southern and Central Great Plains.  These dairies have demand for high-value, high-quality alfalfa.  The production of alfalfa requires large amounts of irrigation, but the higher value crop can allow for greater economic return on fewer overall irrigated acres.  Subsurface drip irrigation (SDI) can increase alfalfa yield and potentially forage quality and digestibility by providing water more consistently and through avoidance of an irrigation cessation during the preharvest and harvest periods.  SDI also reduces non beneficial water losses such as irrigation and precipitation runoff, soil evaporation and deep drainage.  The objective of the trial is to evaluate the effect of differing irrigation levels (0.7, 0.85 and 1.0 ET) on alfalfa yield and quality using SDI with a 1.5 m dripline spacing. Five alfalfa harvests were clipped each year from 2005-2007.  Forage crude protein percentage tended to be greater with the lowest irrigation level, and in situ digestibility was greater at the lowest level of irrigation and the greatest distance from the dripline.  However, total season crude protein yield, in situ digestible dry matter yield, and total season dry matter yield were not different from main effects or interactions of irrigation and distance from dripline levels. Subsurface drip irrigation at 70% ET is efficient and would save water and money without sacrificing forage quality or digestible nutrient yield.
Adaptability of summer-dormant forages in western Kansas – Keith Harmoney and Tony Stratton
An experimental line of summer-dormant tall fescue and two lines of hardinggrass were established under dryland conditions to evaluate growth and persistence in a climate with extreme heat and moisture stress of summer months and moisture stress and exposure to extreme cold in winter.  Experimental lines were compared to cool-season grass species already evaluated under the western Kansas environment. All plots established successfully at a spring seeding rate of 40 seeds/sq ft.  Of the eight grasses examined, all persisted well through an extremely dry summer, but the three experimental lines had the lowest yields after the first year.  Both hardinggrass lines suffered serious winter freeze damage, and less than 15% of the stand survived.  The experimental tall fescue line also suffered winter damage, and less than 40% of the stand persisted.  The three lines have had the lowest yields each year due to the poor stands following winter. The spring and summer of 2006 was extremely dry, and over 50% stand loss was experienced from all entries except for Jose tall wheatgrass and a summer dormant tall fescue experimental line.  Although stands are much reduced compared to the establishment year, survivability of the remaining stands for four seasons indicates that some of the experimental plant material may be adapted to the extreme environment of western Kansas and should receive further attention.  Plots were rested in 2007 in order to increase seed production for possible selection and production of improved winter-hardy fescue lines.  

Spring morphology and forage quality differences of Caucasian old world bluestem and native grasses. – Keith Harmoney and Karen Hickman

Caucasian old world bluestem (Bothriochloa bladhii) was found to have much more rapid morphological development than native species in western Kansas. It was speculated that this rapid development could lead to lower forage quality than native species early in the spring and thus inhibit grazing preference of animals.  Pure, unfertilized stands of Caucasian OWB, big bluestem, little bluestem, and sideoats grama were established to compare morphologic development and subsequent forage quality from the season’s first growth.  Samples were harvested every three weeks from each species and staged according to the Nebraska method for morphologic development.  Caucasian old world bluestem at similar stages of growth as native species had similar or lower NDF as native species.  The opposite trend was true for crude protein (CP) concentration. Caucasian old world bluestem at similar stages of growth as native species had similar or greater CP concentration.  However, Caucasian old world bluestem had a greater total increase in NDF and greater total decline in CP throughout the season than did the native species.  This indicates that avoidance of old world bluestem and preference for native species in mixed pastures may be the result of palatability based on physical or canopy structure characteristics rather than nutritive or quality characteristics.  In situ digestibility has yet to be determined to see if similar trends exist.  

Nitrogen management for crabgrass hay production – J. L. Moyer and D. W. Sweeney.

 SEQ CHAPTER \h \r 1Warm-season grass is needed to fill a production void left in forage systems by cool-season grasses.  Crabgrass could fill this niche by providing high quality forage in summer.  Nitrogen is needed by crabgrass for optimum production, but little is known about its needs or responses to different nitrogen management alternatives.   SEQ CHAPTER \h \r 1Rates of 56, 112, 168, and 224 kg of N/ha per year were applied as urea or ammonium nitrate,  SEQ CHAPTER \h \r 1either all at the beginning of the growing season or split, with half applied initially and half after the first harvest.  Total production in 2006 was similar for all treatments except for N rate.  The 56 kg/ha rate produced less than the higher rates, which were all similar in production.  In 2007, heavy rains resulted in poor stands, so results are inconclusive.  The study will be continued in 2008.

Evaluation of forage production, stand persistence, and grazing performance of steers grazing tall fescue cultivars with different endophyte status -  L. W. Lomas and J. L. Moyer.

To compare forage availability, stand persistence, grazing gains, and subsequent feedlot performance and carcass characteristics, steers are grazed on high- (HE) or low-endophyte (LE) Ky 31, Pennington’s MaxQ, or ArkPlus tall fescue.  Four-year average daily grazing gains from those respective pastures were 0.46, 0.77, 0.75, and 0.78 kg per head, with only the HE Ky 31 being different from the other varieties.  After feedlot finishing in three previous years, carcass weights were generally lower for animals that grazed HE Ky 31 compared to animals that grazed other pastures, feedlot gains were better, and feed efficiency tended to be better.  After three grazing seasons, fall tiller density was not significantly (P>0.05) different for the varieties.  However, in fall, 2007, HE Ky 31 had 95% cover, which was higher (P<0.05) than that of Ky 31 LE and Arkplus (88%), whereas cover of Jesup MaxQ was no different than the others. Available forage of LE Ky 31 generally declined in late summer more rapidly than did that of the other cultivars, whereas the opposite was true for HE Ky 31.  By the end of fall grazing in 2005 and 2006, HE Ky 31 had more forage remaining than the other cultivars, but not in 2004 or 2007.

Supplementation of Stocker Cattle Grazing Bermudagrass Pastures with Dried Distillers Grain -  L. W. Lomas and J. L. Moyer. 

The use of corn and grain sorghum for ethanol production has resulted in an increasing supply of distillers grain as a by-product.  The objectives of this research were to 1) evaluate the effects of supplementation with dried distillers grain (DDG) on gains of stocker cattle grazing bermudagrass; 2) determine the amount of forage substituted by supplementation during the grazing phase; and 3) evaluate the effect of supplementation during grazing on subsequent finishing gain, feed efficiency, and carcass characteristics.  Supplementation of steers grazing bermudagrass with DDG had no effect on grazing or finishing performance in 2006.  However, in 2007, steers that were supplemented with 1.0% DDG had higher grazing gains and gain/acre than those that received no supplement or 0.5% DDG.  Grazing gains and gain/acre were similar between unsupplemented steers and those that received 0.5% DDG.

RESEARCH COMPLETED

Suppression of Caucasian Old World Bluestem with Split Application of Herbicides – Keith Harmoney, Phillip Stahlman, and Karen Hickman
Caucasian old world bluestem (OWB), seeded for conservation and forage production, has escaped into rangelands in the southern and central Great Plains.  Five herbicides were applied in split applications, with the first treatments applied at the 4-5 leaf stage and the second treatments again eight weeks later, to control Caucasian OWB.  Plots were arranged in a randomized complete block design with four replications in both 2003 and 2005.  Glyphosate at 1.14 kg/ha at each application was the only treatment that reduced frequency and tiller density of Caucasian OWB, and also controlled over 80% of growth, at six weeks after treatment (WAT)  both years.  After the first frost, glyphosate and imazapyr at 0.28 kg/ha at each application had much lower frequency and much greater suppression of Caucasian OWB growth than other herbicides.  Tiller densities and seedhead densities were also much lower for imazapyr and glyphosate compared to other herbicides and the untreated control.  Biomass at the end of the season was almost non-existent for glyphosate and imazapyr in 2003, and 26-46% of the untreated control biomass in 2005.  Both imazpyr and glyphosate also controlled remnant native vegetation in plots, thus different application methods may be useful to avoid native grass injury.
Persistence of Cool-season Grasses Under Severe Defoliation Stress. – Keith Harmoney
Grazing animal-sward interactions are especially important in environments where high temperatures and drought conditions may lead to reduced forage growth and over utilization if stocking rates are not adjusted accordingly.  Grass survival under these circumstances is important for future production and environmental sustainability. Production and stand responses of ten native and introduced cool-season grass varieties selected for adaptation to the Great Plains were evaluated while undergoing and following severe defoliation stress in the variable climate of west-central Kansas.  At two locations, consecutive years of 436 and 337 steer grazing days/acre resulted in severe defoliation in which grasses were maintained below a two inch height for both seasons.  Summer and fall tiller densities were measured, as well as frequency of surviving grasses in originally seeded rows.  Native ‘Barton’ western wheatgrass maintained the greatest tiller densities in the summer and fall during defoliation, as well as the summer following two seasons of severe defoliation.  ‘Lincoln’ smooth bromegrass and ‘Luna’ and ‘Manska’ pubescent wheatgrasses had the greatest declines in tiller density following two seasons of severe defoliation.  Two native western wheatgrass varieties and two tall wheatgrass varieties provided the greatest spring yields following extreme defoliation the prior year.  Western wheatgrass persisted better than introduced varieties, and is well adapted to the area for forage purposes since it is native to the region.

Grazing and Burning Japanese Brome (Bromus japonicus) on Mixed Grass Rangelands – Keith Harmoney
Infestations of Japanese brome (Bromus japonicus Thunb.) have been shown to negatively impact perennial grasses and to decrease seasonal animal gains.  Interruption of the Japanese brome life cycle through prescribed spring burning or spring defoliation have been effective in reducing annual brome density or cover, but little information is available that directly compares the two common strategies.  The objectives of this study were to 1) compare the effectiveness of annual spring burning and defoliation from early spring grazing to reduce Japanese brome populations, and 2) evaluate vegetative trends in burned, grazed, and unburned rangelands infested with Japanese brome.   Pasture paddocks with a uniform infestation of Japanese brome were arranged in a randomized complete block design and were assigned to one of the four following treatments: 1) annual prescribed spring burning, 2) early spring and late spring grazing, 3) a combination of annual prescribed spring burning and late spring grazing, 4) and an rested idle control with no vegetative removal.  Treatments were applied annually for five years, from 2000 to 2004.  Japanese brome density was much greater in the idle control treatments in all years except 2003, when limited winter and early spring precipitation also limited Japanese brome recruitment.  Litter cover in the idle control and the grazed only treatments increased from the onset of the experiment.  Prescribed spring burning resulted in less than 65% litter cover the last three years, while the idle control and the grazed only treatments had over 80% litter cover the last four years.  Buffalograss composition increased with prescribed spring burning and grazing in combination, while buffalograss composition was negatively impacted by resting and lack of defoliation.  A decrease in western wheatgrass with spring grazing, burned or unburned, was the only adverse effect found on native grass vegetation.  Even though treatments were effective in reducing Japanese brome density and biomass compared to the idle control, Japanese brome was still present after five years of annual prescribed spring burning, early and late spring grazing, and a combination of burning and grazing, which indicates the difficulty of completely eradicating Japanese brome from ecosystems where it has become a naturalized component.

Competitive Abilities of Native Grasses and Non-native (Bothriochloa spp.) Grasses. – Cheryl Schmidt, Karen Hickman, Robert Channell, Keith Harmoney, and William Stark. 
Old world bluestems, introduced from Europe and Asia, have begun to invade native rangelands in the Great Plains.  Anecdotal evidence suggests that OWB exhibit invasive characteristics that promote competitive exclusion of other species. The objective of this study was to quantify the competitive abilities of Caucasian and yellow old world bluestems compared to three native grasses, namely big bluestem, little bluestem, and sideoats grama.  A green house target-neighbor study was initiated to assess both intra- and interspecific competition.  Four hundred eighty pots were seeded to all pairwise combinations of grasses at four densities (0, 2, 4, and 8 seedlings per pot) of neighbors around the target species.  Plant height and tiller numbers were recorded weekly for 16 weeks, and then above-soil and below-soil biomass were determined for each species.  Both old world bluestems inhibited at least one growth parameter of the native species, while only sideoats grama inhibited any growth parameters of old world bluestem.  Growth of yellow old world bluestem was even enhanced by the presence of little bluestem. Based upon these results, old world bluestems could be considered an invasive risk to native rangelands of the central and southern Great plains.

Mechanical Properties and Anatomical Components of Stems of 42 Grass Species. – Lance Evans, Zella Kahn-Jetter, Chelsea Marks, and Keith Harmoney.

Stems of grass support much of the world’s food supply during grain maturation. The purpose of this study was to determine the mechanical properties of stems and to determine if thick-walled sclerenchyma cells are the main components that resist stem bending for 42 species of grass plants. During tests, stresses were imposed on grass stem segments to more than 90% of the maximum elastic load. Anatomical analyses were also performed to determine relationships between mechanical properties and geometric/anatomical characteristics of grass stems. Data show that more than 59% of all sclerenchyma cell area in stems occurs in the outer one-fifth radius of stems. Although values of outer diameter, inner diameter and stem density varied by factors of 10 and values of modulus of elasticity ranged from 0.1 to 32 GPa and maximum bending moment from 0.001 to 2.9, all of these parameters showed normal distributions. Results of stress tests show that maximum bending moment was highly correlated with section modulus so that more than 90% maximum bending stress values were between 1.0 and 6.0 X 107 Pa among the grass species tested. These values were relatively constant with a mean of 2.0 X 107 Pa. Data of this study also show that maximum bending moments of the 42 species were correlated well (y= 0.028x + 0.0001, r2= 0.64) with the areas of thick-walled sclerenchyma cells in stems. Taken together, these data show that the mechanical properties of all grasses studied were remarkably similar, that maximum bending stress values of all 42 grass species were nearly identical, and that sclerenchyma cells in stems provided the major support for stem integrity at the upper limit of imposed stem stresses. 

Artificial Lawns as an Attractant to Steer Foraging Behavior. – James Leiker, Robert Nicholson, and Keith Harmoney

Practices have been devised to manipulate dispersion of grazing through placement of water, salt, shade, and nutritional supplements. Other practices, such as prescribed burning and fertilization, attempt to manipulate temporal and spatial aspects of forage quality to convey forage feedback controls of selective grazing behavior. Patch grazing initiates continuous new growth and increased forage quality resulting in positive feedback to grazing animals. This study investigated whether mowing could be used to attract steers to artificially created lawns throughout the grazing season in areas previously avoided. Two grazing treatments  were used: Season Long Stocking (SLS) and a modified Intensive Early Stocking (IES) with extra steers removed mid-July to match SLS rates.  Each grazing treatment consisted of one exclosure (41.7m2) and seven square mowed lawns of three sizes.  Lawns were mowed to a height of 3.2 cm with a push mower and bagger to remove all standing debris prior to the grazing season, and were measured for grass height, yield, and composition throughout the season.  Artificially created lawns maintained lower forage heights compared to surrounding vegetation throughout the season.  Lawn size did not affect steer use.  All sampling dates except for one replication in June showed steers utilized mowed lawns.  By the end of the season, lawns in both the SLS and IES treatments exhibited lawn expansion, indicating lawns attracted steers and promoted utilization of previously ungrazed areas in close proximity to the lawns.

Impact of Fertilization on Smooth Brome Production and Crude Protein Concentration – L. Stevenson, W. H. Fick, and G. L. Kilgore.  

The effects of fertilizer application timing on smooth brome production and crude protein concentration based on soil fertility needs with varying rates of nitrogen were investigated. Fall-applied treatments were: lime only, 0-0-0, 50-0-0, 50-40-0, 50-40-30, 50-40-30-10(S) and 50-40-30 plus lime. Spring applied treatments were 50-0-0, 50-40-0, 50-40-30, 100-40-0, 100-40-30, and 100-40-30-10(S).   The split application applied 30-40-30 in the fall and 70-0-0 in the spring.  Crude protein concentration increased in the fall-clipped samples taken in late November from 138 g kg-1 in the check plot to 178 g kg-1 in the 50-40-30 plus lime plot.  Fall dry matter yields nearly doubled on plots where 56 kg ha-1 N was applied in comparison to the check plot. Forage was harvested from all plots in May at the mid-heading stage and showed an increase in dry matter yield in excess of 2200 kg ha-1 while the crude protein concentrations increased from 86 to 111 g kg-1.  Both quantity and quality can be increased for fall and spring production on low fertility smooth brome stands by applying at least 34 kg ha-1 N in the fall.  

Supplementation of Stocker Cattle Grazing Smooth Bromegrass Pastures with Dried Distillers Grain -  L. W. Lomas, J. L. Moyer, and S. Fogleman. 

The use of corn and grain sorghum for ethanol production has resulted in an increasing supply of distillers grain as a by-product.  The objectives of this research were to 1) evaluate the effects of supplementation with dried distillers grain (DDG) on gains of stocker cattle grazing smooth bromegrass; 2) determine the quality of forage consumed on a monthly basis; 3) determine the amount of forage substituted by supplementation during the grazing phase; 4) evaluate the effect of supplementation during grazing on subsequent finishing gain, feed efficiency, and carcass characteristics; and 5) conduct an economic analysis to determine returns of supplementing grazing stocker cattle with DDG.  Supplementation with 0.5 or 1.0% of body weight increased grazing gains and gain/ha in each of three years compared to no supplement, but had no effect on the amount of available forage.  In 2005, gains from supplementation at the rate of 1.0% were increased compared to supplementation with 0.5%, but in 2006 and 2007 gains were similar for the two rates of supplementation.  Forage samples collected from fistulated steers are being assayed for quality characteristics.  Finishing gains of steers grazed in 2005 and 2006 were similar among treatments, but in 2007 steers that were not supplemented while grazing had higher finishing gains than those that were supplemented.  In 2005 and 2007, steers that were supplemented during the grazing phase had higher slaughter weights and overall gains than those that received no DDG while grazing.  In 2006, steers that were supplemented with 0.5% DDG while grazing had higher slaughter weights and overall gains than those that received no DDG.  However, overall gains and slaughter weights were similar between steers supplemented with 1.0% DDG and those that received no DDG while grazing.

Growing annual crops for summer forage  -  K. J. Moore, J. L. Moyer, and others.

Pastures in the Midwest consist mainly of cool-season grasses, so animal nutrition generally suffers as summer requirements increase.  A complementary system that uses annuals for summer grazing would provide high-quality forage when cool-season forage quality is lowest.  The objective of this research was to describe the adaptability, yield, and quality of specified annual forages on a regional basis at vegetative and reproductive stages.  Five warm-season species were seeded in southeastern Kansas in 2007, since wet conditions prevented the seeding of four earlier species.  For vegetative harvests, sudangrass and pearl millet were cut twice each for total yields of 8.6 and 8.1 Mg/ha, respectively.  Crabgrass was cut three times for a total yield of 7.5 Mg/ha, but corn and soybean could not be harvested at the specified vegetative stage because of wet conditions.  For harvests at the reproductive stage, sudangrass yielded 15.7 Mg/ha from two cuts, whereas corn, millet, soybean, and crabgrass yielded 12.4, 9.1, 8.0, and 4.5 Mg/ha, respectively from single cuts.  Over the 3-year period, yield at the vegetative stage was generally highest for sudangrass and pearl millet, followed by crabgrass and corn.  Oat and ryegrass yield at the vegetative stage was intermediate in the years they were grown, with forage rape, berseem clover, and soybean lowest in production of the species tested.  At the reproductive stage, corn generally produced most, followed by sudangrass and millet.  Crabgrass, oat and soybean yields were intermediate, while ryegrass, berseem clover, and forage rape had lowest yields.  Assays of forage quality, and summarization across locations will complete the study.

Legume Establishment, Yield and Persistence in Endophyte-infected Tall Fescue  - J. L. Moyer.

Clovers, particularly white (ladino), have been successfully interseeded to supplement tall fescue pastures.  This test was implemented to see what other legumes might be useful in tall fescue pasture.  In spring, 2003, tall fescue was suppressed with clethodim herbicide and interseeded using a no-till plot drill on 15 April at rates recommended for each species.  Nineteen of the 23 entries established significant amounts of the seeded legume.  After two years, blocks that were continuously grazed for the previous 18 months had more ‘Regal’ white (ladino) clover, K6022B white clover, and ‘Dawn’ birdsfoot trefoil than seven of the other 19 entries.  Clipped plots had more ‘Empire’ birdsfoot trefoil after 2005 than 14 of the other 19 legumes.  Forage and crude protein yields in 2004-2005 were highest for Dawn birdsfoot trefoil and ‘Narn’ red clover.

ARKANSAS – Dr. Chuck West
Dirk Philipp (Vivien Allen’s former student) interested in legume work
Summer dormancy in grasses: coping with increasing aridity and heat with climate change
6-8 April 2009, Ardmore, OK

Summer dormancy and survival of tall fescue in relation to endophyte presence

Tall fescue monograph now refers to Tall fescue is Lolium arundinaceum

Hoping summer-dormant types could expand range of adaption of TF further west

Summer dormancy = ability to survive summer stresses by ceasing growth and senescing vegetative tissues despite occasional summer rains (Volaire and Norton, 2006)

Summer-active vs incompletely dormant vs completely dormant

‘Grasslands Flecha’ (FL) from Agresearch

Dehydrins

Superoxide dismutase
Dormant types have strong survival mechanism independent of endophyte, in contrast to summer-active KY31 which depends on endophyte symbiosis.

Dormant types are less metabolically active.  Slowdown of metabolic activity seems to be involved in summer survival.

Calculations of dormancy index – irrigated plots only – Norton index – ranks cultivars by their summer dormancy  (Norton et al. Aust. J. Agric. Res. In press)

Research in progress:
Summer dormancy and survival of tall fescue in relation to endophyte presence and biochemical traits.  J. Underwood, C. West (Univ. of Arkansas, and D. Malinowski (Texas AgriLife Research, Texas A&M System, Vernon, TX).

Research was conducted to investigate interactions between summer dormancy potential and endophyte symbiosis as related to plant survival, and to determine relationships between biochemical protectants and drought survival in tall fescue (Lolium arundinaceum) in Fayetteville, AR and Vernon, TX.  Plants of two populations (TX06V-B-FA and ‘Grasslands Flecha’) that have incomplete summer dormancy and the summer-active cultivar ‘Kentucky-31’ (KY), each with and without endophyte, were evaluated for shoot dry matter production, shoot senescence, tiller-base water content, dehydrin expression, superoxide dismutase (SOD) activity, and total free phenolic concentration.  In the first of this 2-yr trial, incompletely summer-dormant populations achieved 100% survival even in the absence of endophyte.  No benefit from endophyte symbiosis was found in any measurement of summer-dormant populations.  Summer-dormant populations exhibited lower biochemical-protectant expression.  In general, KY had greater summer dehydrin expression, SOD activity, and total phenolic levels (except in late summer) than summer-dormant populations.  Summer-dormant populations exhibited less growth (P<0.001), lower tiller-base water content (P<0.001 to P<0.065), and greater senescence (P<0.008) than KY during the summer.  Preliminary results suggest that endophyte symbiosis does not affect survival of summer-dormant populations of tall fescue.  Low metabolic activity in summer-dormant populations may contribute to maintenance of tiller meristem viability and thus tiller survival and recovery.

Characterization of switchgrass biomass yield-site relationships in Arkansas. C. West, K. Brye, M. Popp, L. Oliver, P. Beck, D. Stephenson, and J. Schuler.

The objective was to establish switchgrass cultivar trials in Arkansas sites differing in climate and soils to develop yield-prediction and economic models for biofuel production.  Eight trial sites were planted in 2007 in four Arkansas regions, NW, NE, SW, and SE, each region comprising a trial on a poorly drained and a well drained soil.  Cultivars varied in their mean end-of-year stand density.  Four of the sites had poor establishment and will be replanted in 2008.

Preservative effects on crabgrass nutritive value for lambs. Dirk Philipp. 

A study conducted during summer and winter of 2007 regarding the effects of forage preservatives on crabgrass [Digitaria sanguinalis (L.) Scop.) hay baled at 18 and 28% moisture indicated that a product containing lactic acid and non-viable Lactobacillus acidophilus may not affect forage quality, but may improve dry matter (DM) digestion and digestible DM intake by lambs. Bale temperature dynamics during storage were not affected by the preservative. Crabgrass baled at high moisture concentrations may negatively affect forage nutritive value, but conversely may increase DM digestion by lambs.

Screening of legumes for suitability in tall fescue pastures. Dirk Philipp.  

in autumn of 2007, red clover, white clover, subterranean clover, arrowleaf clover, crimson clover, hairy vetch, kura clover, and alfalfa were no-till drilled into bermudagrass at an 18-cm row spacing and a depth of 1.25 cm to study legume persistence, available forage, and effects on soil quality and nutrient cycling under a rotational grazing management scheme. Initial data suggest that alfalfa, crimson clover, red clover, and hairy vetch were best established at the research site characterized by a Hector gravelly fine sandy loam soil.  Based on this research, we anticipate recommending suitable legumes for Arkansas beef producers to offset costly N fertilizer and increase pasture nutritive value.

Research completed:

Evaluation of endophyte-tall fescue associations for drought tolerance.  S. Kenyon, C. West.

Greenhouse trials were conducted to 1) test the ability of using measurements of superoxide dismutase activity, dehydrin expression, and membrane leakage as predictors of the endophyte’s benefits to host drought survival, and 2) identify superior endophyte strains for promoting host drought survival.  Identifying physiological and biochemical traits associated with improved host persistence will improve the understanding of drought survival mechanisms in tall fescue, and develop a more efficient means of screening endophyte strains for drought survival.  Three tall fescue plants containing the same strain of endophyte were planted into each of nine 15 cm x 76 cm PVC tubes filled with loamy fine sand.  There were eight endophyte treatments using a common host (cv. KY-31) consisting of six newly introduced strains, one wild-type endophyte, and an endophyte-free control.  Plants were subjected to drought by withholding water, followed by sequential rewatering of replications over a couple weeks.  Tissue samples were analyzed for superoxide dismutase activity and dehydrin expression in a separate trial.  The tiller-base water content and number of drought days corresponding to 50% tiller survival did not different among endophyte treatments; however, E- and an aphid-susceptible association tended to have the lowest tiller survival.  Endophyte strains did differ in mean tiller-base water content, indicating that strains can affect host water relations. 

Extension

An Alternative Planting Strategy for Establishing Clover in Pastures. John Jennings.

Because it is difficult to calibrate planters for low seeding rates and because clover planted at low rates often becomes established from the initial planting in less than 25% of the pasture, it may be more cost-effective to plant clover at a higher seeding rate only in the areas of the field best suited for clover or in areas that can be best managed for clover and let both vegetative spread and grazing disperse clover into other areas of the pasture.  The objective of this study is to compare two strategies for establishing clover into dormant grass sod (1x seeding rate over the entire pasture vs. 4x seeding rate on 25% of the pasture).  One 40-acre on-farm clover research project was established in tall fescue sod in February 2007 and a second 40-acre project was planted in February 2008. Data from the first year are currently being summarized.

RESOLUTIONS COMMITTEE Report
The resolutions committee (Drs. Jennifer MacAdam and Joe Moyer), proposed the following resolutions:

Whereas members of NCCC-031 enjoyed the generous hospitality and excellent facilities of the Noble Foundation March 12 to 14, 2008 in Ardmore, Oklahoma, we extend our heartfelt thanks to our hosts for their support of this meeting – Joe Bouton, Charlotte Pool, Andy Hopkins, Twain Butler and others from the Noble Foundation – as well as to the locations committee for their arrangements for the meeting.

Whereas the members of NCCC-31 have benefited from the stimulating exchange of information and discussion during this meeting, we thank Dr. Ben Tracy, the current chair of the committee, for his hard work and organization.

Whereas Dr. Walter Schacht has been a productive and engaged member of this committee but has resigned his membership, we thank Walt for his contributions, and welcome his replacement, Dr. Jerry Volesky, to the committee.

In anticipation of our tour of the El Reno, Oklahoma USDA facility on March 14th, we thank Dr. Srinivas Rao for making these arrangements and the contribution to the education and enlightenment of this committee.

Whereas the USDA-ARS, Pasture Systems and Watershed Management Research Unit is continuing its longstanding contributions to the field of grassland and forage science, and whereas its current projects are of the utmost importance to national goals of improving water quality and conserving natural resources, and whereas the proposed Federal budget includes the elimination of this facility, this committee supports the restoration of this vital facility to the budget.

Dr. West motioned, Dr. Schacht 2nd – passed.

Chair Tracy passed gavel to 2009-Chair Paul Peterson.
5:30
Meeting adjourned.

Friday, March 14AM – Trip to and tour of El-Reno, OK USDA-ARS Research facility.
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