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Project Abstract Description:

Dry matter (DM) loss in corn silage is a major economic cost to dairy farmers as well as an environmental threat and a hindrance to production of bio-fuels. Loss of DM occurs during the fermentation of chopped whole plant corn to corn silage, and loss of DM is inversely related to the DM density of silage. Reductions in nutrient quality of silage are associated with higher levels of oxygen infiltration, which is also inversely related to DM density of the silage. A standardized on-farm method for measuring DM density of silage has been developed within the industry over the last decade. However, there are currently no clear, standardized on-farm methods for estimating DM loss or reductions in nutrient quality of corn silage. We propose to utilize DM density determination to develop a standardized, on-farm method for estimating DM loss and nutrient quality changes in corn silage. To accomplish this goal, we will first establish the strength of the relationship of DM density to DM loss and reduced nutrient quality by conducting a pilot study examining the DM density and DM loss at specific points within two bunker silos on a farm with excellent corn harvest and storage practices. The results from this work will be used for three purposes: 1.) provide preliminary data for development of extramural grant applications to federal funding agencies, 2.) establish a method for estimating DM loss that can be used across farms in Pennsylvania, and 3) generate initial equations that can be used to more accurately estimate on-farm DM loss, which will allow dairy farmers to more precisely feed their dairy herds, improve nutrient utilization, reduce nutrient run-off, and improve overall profitability of their dairy operations.

Extramural proposals and/or funds derived from previous seed grant programs: None
Identification of Problem:


Corn silage is an important feedstuff for Pennsylvania dairy farms and can normally represent 50% or more of the forage fed to dairy cattle on a daily basis. In 2007, 410,000 acres of corn in Pennsylvania was harvested for silage (NASS, 2008) with an approximate value of $237 million. When corn is chopped and ensiled to produce corn silage, there are associated losses of dry matter (DM), also termed “shrink”, and deterioration in nutrient quality and availability (Ruppel et al., 1995). The range in DM loss during ensiling and storage in bunker silos can be 1.7 to > 3.3 % per month (Holmes, 2006). Given a typical 6 to 12 month storage period for dairy farm silos, the range in potential DM loss for a silo can range from roughly 10 to 40% of original DM from the harvested corn crop. These DM losses represent a significant economic loss to the dairy farm. For example in 2008, the value of a ton of 35% DM corn silage based on nutrient content, and harvesting and storage cost is approximately $45/ton. Using the range of DM loss identified above, the value of the corn silage coming out of the storage structure would be approximately $50 to 75/ton. Therefore, minimizing DM loss reduces the feeding cost of corn silage and can improve the overall profitability of the dairy farm. On a statewide basis, an average DM loss of 20% for corn silage would equal approximately $60.9 million in economic loss to the dairy industry.

In addition to improving dairy farm profitability, reducing DM loss during ensiling has benefits for the environment and biofuel production. There is a direct relationship between reduction in DM loss and acreage needed for corn production. So, for every 1% reduction in shrink, there would be a 1% reduction in the number acres needed for corn production. Reducing row-crop acreage has been identified as a method to reduce N and P runoff into surface waters, thereby, improving water quality (FAPRI, 2007). Further, the ensiling process of corn produces leachate with a heavy biological oxygen demand (BOD), which can impair water quality of surface waters (Cropper & DuPoldt, 1995). Subsequently, reducing DM loss would diminish leachate and provide more protection of surface water quality. In terms of biofuel production, increasing the yield of corn silage available for feeding reduces the amount of purchased corn needed to meet the nutrient requirements of dairy cattle, which translates to less acreage needed for grain corn production. This frees more land for production of cellulosic biomass that can be converted to ethanol.
Dry matter loss in silage is inversely related to DM density, measured as lbs of DM per cubic ft or kg of DM per cubic meter of silage (Holmes, 2006). Silage density is determined by a number of factors including: DM content, storage structure, location within storage structure, packing time and frequency, packing weight, grain percentage, corn maturity, particle size, crop type, harvest method, surface cover, and degree of overfilling of storage structure (Holmes, 2006). The current recommended goal for average DM density in corn silage bunker silos is 14 lbs DM/ft3 or 225 kg DM/m3 (Holmes and Muck, 2004). This goal and the associated DM losses for not achieving this goal were derived almost solely from the inverse relationship of DM loss to DM density described by the field research of Ruppel (1992). However, this research was conducted with hay crop silages, not corn silage, and has never been replicated. Dry matter densities vary by geographic region of the country due presumably to different growing conditions, and harvest, storage and packing methods (Holmes, 2006; Craig and Roth, 2005). Further, harvest, storage and packing methods have changed dramatically since the work of Ruppel (1992) was published. Also, over this time period, the methodology for determining DM density has been refined to improve accuracy and precision (Muck and Holmes, 2000). 
Changes in nutrient quality and availability associated with ensiling forages include increased fiber concentrations and reduced protein availability (Ruppel et al., 1995). These changes are directly related to the level of oxygen within the forage during fermentation and the infiltration of oxygen into silage during storage and feed-out. Oxygen promotes aerobic microbial activity, which metabolizes sugars releasing CO2, water and heat (Jones et al., 2004). The released heat can alter availability of nutrients at silage feed-out (Van Soest, 1982). Additionally, aerobic microbial activity during storage produces spoiled silage that if fed can reduce feed intake and nutritive value in corn silage-based rations (Whitlock et al., 2000). Increasing DM density of silage reduces oxygen infiltration (Pitt, 1986), thus reducing aerobic microbial activity and minimizing silage spoilage and associated reductions in nutrient quality.
Given the economic importance of corn silage to the Pennsylvania dairy industry, accurate estimations of DM loss and nutrient quality reductions in silos are needed to establish the true feed cost of corn silage in dairy diets. Further, verifiable benchmarks in DM density and DM loss are needed to provide dairy farmers with clear goals for improving their silage management practices. A more accurate estimation of shrink allows better estimates of forage inventory and lowers the acreage needed for corn silage production, which improves precision-feeding, reduces N and P loss to the environment, reduces surface water damaging leachate, and frees land for production of biofuel substrates. Consequently, there is an understandable need to determine the relationship of DM density to DM loss and nutrient quality reduction for corn silage in bunker silos using current research methodologies.
Overall Goals:

The overall goal from this research is the development of a standardized on-farm method to estimate DM loss and nutrient quality changes in silage. Initially, we will conduct an preliminary study that will provide scientifically-based results on the relationship of DM density to DM loss and nutrient quality of corn silage in bunker silos. We theorize that under current field conditions: 1.) corn silage DM loss in bunker silos is inversely related to DM density, and 2.) corn silage DM loss in bunker silos is directly related to a reduction in nutrient quality of the corn silage. The study will establish the strength of these relationships in order to more accurately predict potential DM losses and reductions in corn silage nutrient quality in bunker silos packed to a measured DM density. Accurate prediction of DM losses and nutrient quality reductions in corn silage will allow dairy farmers to more precisely feed their dairy herds, improve nutrient utilization, reduce nutrient run-off, and improve overall profitability of their dairy operations.
Methods and Materials:
Farm and Bunker Silo Variables:
Two bunker silos at a 750-cow dairy in Lancaster County, PA will be used for the study. The farm was selected based on the excellent silo management of operator. The bunker silos are identical in size, measuring 55.5 m long x 13.1 m wide x 2.4 m tall. The bunker silos have poured-concrete sides with a macadam floor. The west end of each silo is open for feed out while the east end is enclosed with a 2.4 m concrete wall. 

Silo Management Variables:
The silos are filled in a full length manner, meaning that chopped corn is spread the full length of the silo in 15 cm layers as the height of the chopped corn is increased. This method of filling creates a progressive wedge layering effect. Chopped corn will be packed into each silo according to the normal operating procedures of the farm. A record of the harvest and packing variables will be collected. Harvest and packing variables include corn varieties, planting date, harvest date, corn maturity, acreage and tonnage harvested, make and model of harvester and packing tractors, weights of packing tractors, delivery rate of chopped corn to silo, packing time and frequency, surface cover, and degree of overfilling. Once the silo is filled, packed and sealed, the chopped corn will be allowed to ferment into corn silage for a period of at least 6 weeks prior to feed-out.
Experimental Design:
The experimental design will be a replicated, randomized complete block with repeated measures. The pattern of bag placement within each silo is shown in Figures 1 & 2. Due to the progressive wedge layering effect of filling and packing, bags of silage will be blocked by approximate level in relation to the silo floor to minimize variation from possible changes in corn variety, field harvested, and moisture during silo filling. Therefore, for each silo, three sets of 12 bags each (N = 36) will be blocked by height, 60 cm (Bottom), 150 cm (Middle), and 215 cm (Top). Each 12-bag set will be randomly divided into groups of 4 bags, and each group will be randomly assigned to one of three depths from the feed-out end of the silo, 10.6 m (Front), 27.75 m (Center), and 44.9 m (Back). Bags within each group will be randomly assigned to one of four locations across the width of the silo in relation to distance from the east wall, 0.91 m (I), 4.67 m (II), 8.43 m (III), and 12.19 m (IV).
Figure 1. Side view of bunker silo with relative placement of 4-bag groups by height (Bottom, Middle, and Top) and depth from feed-out end (Front, Center, Back). Figure is not drawn to scale.
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Figure 2. Front view of silage feed-out face with relative placement of individual bags by height (Bottom, Middle, and Top) and location from east wall (I, II, III, IV). Figure is not drawn to scale.

Dry Matter Loss Determination:
The rate and extent of DM loss during fermentation and storage will be determined using a nylon bag technique (Ruppel et al., 1995) with modifications. Briefly, 36 pre-labeled, poly-weave nylon bags (60 x 110 cm) per bunker silo will each be filled with approximately 5 kg wet weight of chopped corn. Chopped corn will be collected from the approximate level from the silo floor where the bags are to be placed (e.g. Bottom, Middle, and Top). Actual wet weights will be determined using a 35 kg capacity electronic platform scale accurate to 0.01 kg. Dry matter content of the chopped corn will be determined to calculate the amount of DM contained in each bag. Bags will be sealed with cable-ties, and a segment of fluorescent blue surveyor’s tape approximately 61 cm long will be attached to the sealed end by cable-ties. Bags will be buried in the chopped corn during silo filling and packing with the tape fully extended toward the feed-out end of the silo. 
As silage is removed from the silo in a vertical manner, all bags at each depth (e.g. Front, Center, and Back) will be retrieved when the blue surveyor’s tape becomes visible during silage feed-out. Wet weight of each bag will be determined, and subsamples collected for DM and nutrient analysis. Extent of DM loss (% of original DM) will be determined by subtracting the dry weight of the corn silage from the dry weight of chopped corn within each bag and dividing by dry weight of the chopped corn. Rate of DM loss (% per day of storage) will be calculated by dividing total DM loss by the number of days of fermentation and storage. 

Dry Matter Density Determination:
Density of the silage surrounding each bag will be determined using a 2” ID stainless steel probe powered by a gas-engine drill. PIs Griswold and Craig have been conducting corn silage DM density determinations using this type of equipment for the past four years with a great deal of success. Core samples will be collected into individual 1 gal. plastic freezer bags, weighed, sealed, and placed on ice until analyzed for DM content. The depth of each core will be recorded. The diameter and depth of the core are used to calculate the volume of the core. The DM content of each core will be determined to calculate the dry weight of the silage in each core. The dry weight of the silage from each core will be divided by the core volume to estimate density (lbs/ft3 and kg/m3) for each core.
Sampling and Analyses:
Composite samples of chopped corn will be collected at 60, 150, and 215 cm above the silo floor during filling at each depth within each silo (n = 9 per silo). Subsamples of corn silage from each bag within each silo will be collected (n = 36 per silo). All samples will be collected into individual 1 gal. plastic freezer bags, sealed, and placed on ice until analyzed. Dry matter content of chopped corn and corn silage will be determined using a Koster Moisture Tester (Koster Crop Tester, Inc., Brunswick, OH). Subsamples of chopped corn and corn silage will be sent to a certified forage analysis laboratory for wet chemistry analysis of standard nutrients and fermentation acids.
Statistical Analyses:
Data will be statistically analyzed using the MIXED procedures of SAS (SAS Inst. Inc., Cary, NC) with a significance level of P < 0.05. The models for DM density, DM loss, DM content, nutrient content, and fermentation profile will include the fixed effects of silo (1 df), height (2 df), depth (2 df), location (3 df), silo x height (2 df), silo x depth (2 df), and height x depth (4 df), and the random effect of depth x location (6 df). This model will have 49 df for the residual error term. Regression analysis of DM density, DM loss, DM content, nutrient content, and fermentation profile will be performed using Proc REG in SAS. 

Literature Cited

Craig, P. H. and G. Roth.  2005.  Penn State University Bunker Silo Density Study Summary Report 2004-2005.  Pennsylvania State Univ. Cooperative Extension – Dauphin County, http://cornandsoybeans.psu.edu/pdfs/bunker_silo_study.pdf.

Cropper, J. B. and C. A. DuPoldt, Jr.  1995.  Environmental Quality Technical Note No. N_5_Silage Leachate and Water Quality.  NRCS.  ftp://ftp-fc.sc.egov.usda.gov/NWMC/EQTN5Lon.pdf. 

FAPRI.  2007.  Estimating Water Quality, Air Quality, and Soil Carbon Benefits of the Conservation Reserve Program.  FAPRI-UMC Report #01-07. http://www.fsa.usda.gov/Internet/FSA_File/606586_hr.pdf.

Holmes, B. J.  2006.  Density in silage storage.  NRAES-181 “Silage for Dairy Farms” Conference Proceedings.  pg 214-238.

Holmes, B. J. and R. E. Muck.  2004.  Managing and designing bunker and trench silos (AED-43).  Ames, IA: Midwest Plan Service, http://www.mwpshq.org.

Jones, C. M., A. J. Heinrich, G. W. Roth, and V. A. Ishler.  2004. From Harvest to Feed: Understanding Silage Management.  Cooperative Extension Fact Sheet, UD016.  The Pennsylvania State University, Penn State Cooperative Extension Service.
Muck, R. E. and B. J. Holmes.  2000.  Factors affecting bunker silo densities.  Appl. Engr. In Agric.  16(6):613-619.

NASS.  2008.  http://www.nass.usda.gov/Data_and_Statistics/Quick_Stats/#top.  Website accessed on 8-20-08.
Pitt, R. E. 1986. Dry matter losses due to oxygen infiltration in silos. J. Agric. Engr. Res. 35:193-205.

Ruppel, K. A.  1992.  Effect of bunker silo management on hay crop nutrient management. M.S. Thesis, Cornell University, Ithaca, NY. 

Ruppel, K. A., R. E. Pitt, L. E. Chase, and D. M. Galton.  1995.  Bunker silo management and its relationship to forage preservation on dairy farms.  J. Dairy Sci. 78:141-153.

Van Soest, P. J.  1982.  Nutritional Ecology of the Ruminant.  O&B Books, Corvallis, OR.

Whitlock, L.A., T. Wistuba, M.K. Siefers, R.V. Pope, B.E. Brent, and K.K. Bolsen.  2000.  Effect of level of surface-spoiled silage on the nutritive value of corn silage-based rations. Kansas Agric. Exp. Sta. Rpt. of Prog. 850: 22-24.

List of Programs/Deadlines to which extramural proposals might be submitted with results from seed grant support:

1.) USDA NRI Competitive Grants Program – an integrated proposal will be submitted to one of the following sections depending on the outcomes from discussions with the program leaders for each section.
a. Section 42.0: Animal Growth & Nutrient Utilization – Deadline: 06/2009
b. Section 26.0: Water & Watersheds – Deadline: 01/2009
c. Section 66.0: Agricultural Prosperity for Small and Medium-Sized Farms – Deadline: 06/2009
2.) Chesapeake Bay Stewardship Fund - Innovative Nutrient and Sediment Reduction RFA – Deadline for pre-proposals: 10/31/2008.
3.) Environmental Sustainability Funding Program (a subdivision of Chemical, Bioengineering, Environmental, and Transport Systems (CBET) within the NSF) – Deadline: February 1 through March 1 and August 15 through September 15 each year, at 5 PM submitter's local time.
4.) Northeast Center for Risk Management Education (NECRME) – Deadline: 01/2009
Budget:
	Item
	Rate
	Cost

	Equipment & Supplies – scale, coring equipment, bags, tape, etc.
	
	$1,000.00

	Sample analysis (90 total samples)

· Chopped corn (9 samples/bunk x 2 bunks = 18 samples)

· Corn silage (36 samples/bunk x 2 bunks = 72 samples)
	$50.00 per sample
	$4,500.00

	Travel – 10 trips to farm for bag placement & retrieval

· Lancaster County Educators @ 24 miles per trip = 240 miles

· Dauphin County Educator @ 74 miles per trip = 740 miles

· Total mileage = 980 miles
	$0.45 per mile
	$441.00

	Publication costs (10 pages in peer-reviewed journal)
	$100 per page
	$1,000.00

	Total cost
	
	$6,941.00


Budget justification:
Equipment and supplies: To facilitate bag placement and retrieval, determination of core densities, and sampling of chopped corn and corn silage, $1,000 is requested for the purchase of a small platform scale capable of accurate weighing to 0.01 kg, a gas-powered drill and stainless coring bit, and sampling bags, tape, etc.
Sample analysis: To provide complete nutrient profiles and fermentation analyses on all chopped corn and corn silage samples, $4,500 is requested to pay for wet chemistry analysis through Cumberland Valley Analytical Services, Hagerstown, MD. Cumberland Valley Analytical Services is a certified forage analysis lab that has conducted these types of analyses for other research projects conducted at PSU. Per sample price includes shipping cost to the laboratory.

Travel: To facilitate bag placement and retrieval, $441 is requested for travel to and from the participating farm. The three PSCE educators, Griswold, Dinh and Craig, will conduct the bag placement and retrieval at the participating dairy farm, which will precipitate numerous trips to and from the farm.

Publication costs: To improve the acceptance of the data generated from this research for use as preliminary data in future extramural proposals, $1,000 is requested to publish the results in a peer-reviewed journal.
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Kononoff, P. J., S. K. Ivan, and T. J. Klopfenstein. 2007. Estimation of the proportion of feed protein digested in the small intestine of cattle consuming wet corn gluten feed. J. Dairy Sci. 90:2377-2385.

Ivan, S. K., R. L. Baldwin, VI, R. A. Kohn. 2007. The effect of rumen undegradable and rumen degradable protein concentration on urea recycling in mid-lactation cows. J. Dairy Sci. 90(Suppl. 1):992(Abtr.)

Ivan-Dinh, S. K., R. L. Baldwin, VI, R. A. Kohn. 2008. Effect of rumen degraded and rumen undegraded protein on microbial protein synthesis in mid-lactation cows. J. Dairy Sci. 90(Suppl. 1):TH252(Abtr.)

Gabriella A. Varga 



Distinguished Professor of Animal Science
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324 Henning Bldg







University Park, PA 16802







Voice:
814-863-4195








Fax:
814-865-7442







E-mail: gvarga@psu.edu
EDUCATION

Institution:


Major Field

Degree


Year

Duquesne University 

Biology

B.S.


1973

University of Rhode Island
Animal Science
M.S.


1975

University of Maryland
Animal Science
Ph.D.


1978





(Statistics minor)

RESEARCH AND/OR PROFESSIONAL EXPERIENCE
Institution



Position



Dates
West Virginia University

Postdoctoral  Fellow


1979-1982

USDA, ARS



Research Animal Scientist

1982-1985

Pennsylvania State University
Assistant Professor


1985- 1991

Pennsylvania State University
Associate Professor


1991-1996

Pennsylvania State University
Professor



1996-present

Pennsylvania State University
University Distinguished Professor 

                                                            of Animal Science


2001- present

TEACHING EXPERIENCE
AN SC 310 (3 credits; Spring), Dairy Cattle Production. 

AN SC 410 (4 credits; Fall), Dairy Cattle Nutrition and Management

AN SC 496 (1-3 credits) Independent Studies. 

AN SC 506 (3 credits; Fall), Ruminology. 

MEMBERSHIP IN PROFESSIONAL SOCIETIES
American Society of Animal Science

American Dairy Science Association


AWARDS AND HONORS
National Research Council Dairy subcommittee 1997-2001

American Feed Industry Award, American Dairy Science Association, 2000
College of Agricultural Science Nesbitt Award, 2005 and 2006

College Outstanding Research Partners Award, 2005

Nutritional Professionals Award, American Dairy Science Association, 2008

Gabriella A. Varga

PUBLICATIONS (2004-2008)
Varga, G. A. 2004. Feeding carbohydrates to high producing dairy cows. XI Congreso Internacional de Medicina Bovina, Gijon, Spain, pp 99-104.

Varga, G. A. 2004. Feeding protein to high producing dairy cows. XI Congreso Internacional de Medicina Bovina, Gijon, Spain, pp 105-110.

Vallimont, J. E., F. Bargo, T. W. Cassidy, N. D. Luchini, G. A. Broderick, and G. A. Varga. 2004. Effects of replacing dietary starch with sucrose on ruminal fermentation and nitrogen metabolism in continuous culture. J. Dairy Sci.87:4221-4229.

Tozer, P. R., G. A. Varga, and W. R. Henning. 2005. Do Dairy Producers Market and Manage Dairy Cows to Improve Beef Quality? Prof. Anim. Sci. 

Firkins, J. L., A. N. Hristov, M. B. Hall, and G. A. Varga. 2005. Integration of ruminal metabolism in dairy cattle. J. Dairy Sci. (In Press).

Wheeler, E. F., P.A. Topper, Y. G.A. Varga, N. Brown, R.E Graves. V. Ishler, A.J. Heinrichs. V Blanes Vidal. 2006. Ammonia emission monitoring using flux chamber methods. In Proceedings AgEng 2006, World Congress. Bonn, Germany. 8 pp on CD. 

Wheeler, E.F., P.A. Topper, G.A. Varga, N. Brown, V. Blanes-Vidal, A.J. Heinrichs, T.L. Richard. R.E. Graves and V. Ishler, G.I. Zanton, and M.L. Moody. 2006. Reducing ammonia emission from dairy housing using nutritional strategies. In Proceedings Agricultural Air Quality Workshop, Washington DC. pp. 1229-1235.

Williams, E. L., M.M. Pickett, G.A. Varga, and S.S. Donkin. 2007. Effect of dietary carbohydrate source and monensin on expression of gluconeogenic enzymes in liver of transition dairy cows.  J. Anim. Sci. 85:690-699.

Y.-H. Chung, D. E. Rico, C. M. Martinez, T. W. Cassidy, V. Noirot, A. Ames, and G. A. Varga. 2007. Effects of feeding dry glycerin to early postpartum Holstein dairy cows on lactational performance and metabolic profiles. J. Dairy Sci. 90: 5682-5691. 

X. Markantonatos, M.H. Green, and G.A. Varga. 2007. Use of compartmental analysis to study ruminal volatile fatty acid metabolism under steady state conditions in Holstein heifers. Anim. Feed Sci. Techn. 143:70-88.

Y.-H. Chung, I. D. Girard, and G. A. Varga. 2007. Effects of feeding dry propylene glycol to early postpartum Holstein dairy cows on production and metabolic profiles J. Dairy Sci. 90: 5682-5691. 

M. Bionaz, C. R. Baumrucker, E. Shirk, J. P. Vanden Heuvel, E. Block, and G. A. Varga. 2008. Characterization of Mardi-Darby Bovine Kidney cell line for PPARs: Temporal Response and Sensitivity to Fatty Acids. J. Dairy Sci. J. Dairy Sci. 91:2802-2813.

Y.-H. Chung, Pickett, M.M., T. W. Cassidy, and G. A. Varga. 2008. Effects of Prepartum Dietary Carbohydrate Source and Monensin on Periparturient Metabolism and Lactation in Multiparous Cows. J. Dairy Sci.  J. Dairy Sci. 91:2744-2758. 

Toshniwal, J. K., C. D. Dechow, B. G. Cassell, J. A. D. R. N. Appuhamy, and G. A. Varga. 2008. Heritability of electronically recorded daily body weight and correlations with yield, dry matter intake and body condition score. J Dairy Sci. 91:3201-3210.

Virginia Ishler

Department of Dairy and Animal Science

Penn State University

324 Henning Building 

University Park, PA 16802

Phone: 814-863-3912 Fax: 814-865-7442

Email: vishler@psu.edu
Present Position

Extension Associate (Nutrient Management Specialist) and Dairy Unit Manager, Department of Dairy and Animal Science, College of Agriculture, Penn State University.

Education

B.S. in Dairy Science
Delaware Valley College
1982

M.S. in Dairy Nutrition
The Pennsylvania State University
1984

Work Experience

Research Assistant
The Pennsylvania State University
1982-1984

Dairy Cattle Nutritionist
The Penn State NIR Forage Testing Van
1985

Dairy Cattle Nutritionist
Brown’s Feed Company Utica, NY
1986-1987

Program Assistant
The Pennsylvania State University
1988-2002

Nutrient Management Specialist 

and Dairy Unit Manager
The Pennsylvania State University
2002-present

Assignment: 55% Extension: 45% Dairy Unit Manager

Areas of Interest

Dairy cattle nutrition with a focus on phosphorus and nitrogen levels in diets and their impact on water and air quality. 

Implement precision feeding via feeding management strategies that benefit the dairy producer and environmental quality.

Take a whole farm systems approach examining the economic influence of crops, nutrition, and nutrient management strategies on farm profitability.

Awards

2005 Staff Laureate Trailblazer Award
2003 Vice President’s Award for Innovation “Pathfinder Award”

1996 Outstanding staff member

Professional Registration

American Dairy Science Association

Virginia Ishler

Research Publications

Journal of Dairy Science
Wu, Z., S. K. Tallam, V. A. Ishler, and D. D. Archibald. 2003. Utilization of Phosphorus in Lactating Cows Fed Varying Amounts of Phosphorus and Forage. J. Dairy Sci. 86: 3300-3308.

Ordway, R. S., V. A. Ishler, and G. A. Varga. 2002. Effects of sucrose supplementation on dry matter intake, milk yield, and blood metabolites of periparturient Holstein dairy cows. J. Dairy Sci. 85: 879-888.

G. A. Varga, H. M. Dann, and V. A. Ishler. 1998. The Use of Fiber Concentrations for Ration Formulation. J. Dairy Sci. 81: 3063-3074.  

A. J. Heinrichs, N. E. Kiernan, and V. A. Ishler. 1996. Keys to Developing an Effective Dairy Satellite Extension Program J. Dairy Sci. 79: 1981-1987.  
Extension Publications
Ishler, V. A. 2008. Phosphorus Monitoring Tools for Certified Feed Management Planners. Ishler, V. A. 2008. Protein Monitoring Tools for Certified Feed Management Planners.

Ishler, V. A. 2008. Interpretation of Milk Urea Nitrogen Values.
Ishler, V. A. 2008. Resources for Sampling and Evaluating Forages and TMRs.
Ishler, V. A. 2008. Manure Sampling Instructions for Pennsylvania Feed Management Planners, Ishler, V. A. 2008. Carbon, methane emissions, and the dairy cow.
Beck, T., L. Dininni, R. Goodling, and V. Ishler. 2006. Identifying Bottlenecks to Higher Dairy Profitability
Jones, C., J. Heinrchs, G. Roth, and V. Ishler. 2004. From Harvest to Feed: Understanding Silage Management. CAT UD016
Ishler, V. A. 2004. Nitrogen, ammonia emissions and the dairy cow, DAS 04-87

Ishler, V., R. Meinen, S. Roth, and R. Stup. 2002. Contracting certified manure haulers, DAS 02-46

Wu, Z. and V. Ishler. 2002. Reducing dietary phosphorus in the dairy herd, DAS 02-48.

Ishler, V. A. 2002. Free-choice feeding of phosphorus containing minerals, DAS 02-54

Ishler, V. and R. Adams. 1999. Drought-related issues in dairy cattle nutrition, DAS 99-5

Ishler, V. and R. Adams. 1999. Trouble-shooting problems with milkfat depression, DAS 99-2

Ishler, V. A. and T. Beck. 1999. Dairy Feed Cost Control

Adams, R., L. Hutchinson, and V. Ishler, V. 1998. Trouble-shooting problems with low milk production, DAS 98-16

Ishler, V. A., M. O’Connor and L. Hutchinson. 1998. Therapeutic nutrition for dairy cattle, DAS 98-15

Heinrichs, J., V. Ishler, and R. Adams. 1996. Feeding and Managing Dry Cows, EC 372

Ishler, V. A., J. Heinrichs, and G. Varga. 1995. From Feed to Milk: Understanding Rumen Function, EC422

Ishler, V. A., R. Adams, J. Heinrichs, and G. Varga. 19945. Concentrates for dairy cattle, DAS 94-06
Moore, D. and V. Ishler. 1994. Nutritional evaluation of dairy rations and feeding management, DAS 94-21

Lammers, B., J. Heinrichs, and V. Ishler. 1994. Use of total mixed rations for dairy cows, DAS 94-25
GREGORY W. ROTH

Professor of Agronomy

Department of Crop and Soil Sciences

116 ASI Building

University Park, Pa 16802

814-863-1018

gwr@psu.edu

EDUCATION


B.S.
-
The Pennsylvania State University, March 1979, Agronomy (with distinction)


M.S.
-
Virginia Polytechnic Institute and State University, May 1981


Ph.D.
-
The Pennsylvania State University, May 1987, Agronomy

Experience:

5/87 -
Research Associate, Department of Agronomy, Penn State University

5/89 -
Assistant Professor of Agronomy, Department of Agronomy, Penn State University

7/95 - Associate Professor of Agronomy, Department of Agronomy, Penn State University

SELECTED RESEARCH PUBLICATIONS
Roth G.W., S. Fathi, R.H. Fox, J.R. Rosenberger and W.P. Piekielek. 1995. Effect of harvest method and feed value on the economic optimum nitrogen rate for corn.  Commun. Soil Sci. Plant Anal. 26(7&8):1009-1021.

Rotz, C.A., G. W. Roth, K.J. Soder, and R. R. Schnabel.  2001.  Economic and environmental implications of soybean production and use on Pennsylvania dairy farms.  Agron. J. 93:418-428.

Roth, G.W., J.K. Harper, A.A. Hower, and R.A. Kyper. 2002. Potential of Shorter Corn/Alfalfa Rotations for Dairy Farms.  Journal of Sustainable Agriculture 20(2): 41-52.

Rotz, C.A., G.W. Roth, and W.L. Stout.  2002.  Economic and environmental implications of small grain production and use on Pennsylvania dairy farms.  Applied Engineering in Agriculture. Vol. 18(4): 417–428.

Roth, G.W., D.B. Beegle, and M.E. Antle. 2003.  Evaluation of starter fertilizers for corn on soils testing high for phosphorous.  Comm. in Soil Sci. and Plant Anal.  34:1381-1392.

Dillehay, B.L, G.W. Roth, D. D. Calvin, G.L. Kuldau, J. Hyde and R. Kratochvil. 2004. Performance of Bt-corn hybrids, their near isolines and leading corn hybrids in Pennsylvania and Maryland Agron. J. 96(3):818-824.

Dillehay, B.L, D.D. Calvin, G.W. Roth, J.A. Hyde, R.J. Kratochvil, J.M. Russo and D.G. Voight.  2005. Verification of a European Corn Borer (Lepidoptera Crambidae) loss equation in the major corn production region of the Northeastern United States. J. Econ. Entomol.  96(1): 103-112.

Roth, G.W. D.B. Beegle, S.M. Heinbaugh, and M.E. Antle.  2006.  Starter fertilizers for corn on soils testing high in phosphorous in the Northeastern USA.  Agron. J. 98:1121-1127.

Roth, G.W, R.J. over, D. D. Calvin, C. E. Altemose, A. Frankenfield, K. Fry, D. H. Johnson, M. Madden, T. B. Murphy and J. E. Rowehl. 2007. Performance of YieldGard® rootworm corn and insecticides in corn following corn. Mid-Atlantic Grain and Forage Journal.  Volume 10, p. 1-5. 

Roth, G.W. and J.G. Lauer.  2008. Impact of defoliation on corn forage quality.  Agron.Journal 100:651-657.  

GREGORY W. ROTH

SELECTED EXTENSION PUBLICATIONS

Roth, G.W.  1991.  Latest planting dates for corn hybrids in Pennsylvania.  Penn State Cooperative Extension, Univ. Park, PA.

Roth, G.W. and R.S. Adams 1991.  Corn silage production and management.  Agronomy Facts 18.  Penn State Cooperative Extension, Univ. Park, PA. 

Roth, G.W. 1993.  Considerations for selecting corn hybrids in Pennsylvania.  Agronomy Facts 34.  Penn State Cooperative Extension, Univ. Park, PA.

Hall, M.H., G.W. Roth, W.C. Curran, D.B. Beegle, L.D. Hoffman, O.E. Hatley, and P. Rzewnicki.  1993.  Planning and conducting on-farm agronomic demonstrations and research.  Penn State Cooperative Extension, Univ. Park, PA. 

Roth, G.W. and J. K. Harper.  1995.  Forage Sorghum.  Agronomy Facts 48.  Penn State Cooperative Extension, Univ. Park, Pa. 
Allen, M. S., S. Ford, J. H. Harrison, C. W. Hunt, J. G. Lauer, R. E. Muck, G. W. Roth, S. Soderlund, and  D. Undersander.  1995.  Corn silage production, management, and feeding.  NCR 574. ASA, Madison, WI. 42 pp. 
Roth, G.W.  1997.  Potential of narrow row corn production in Pennsylvania.  Agronomy Facts 52. Penn State Cooperative Extension, Univ. Park, PA. 

Roth, G. W., W. Curran, D. Calvin, J. Harper, and L. D. Hoffman.  1997.  Considerations for double cropping corn following hay in Pennsylvania.  Agronomy Facts 54. Penn State Cooperative Extension, Univ. Park, PA. 

Roth, G.W. J. K. Harper, and R. Kyper.  1997.  Crop Rotation Planning for Dairy Farms. Agronomy Facts 57. Penn State Cooperative Extension, Univ. Park, PA. 
Roth, G.W., Ayers, J. E., W.R. Haas, and W.S. Harkcom.  2003.  Pennsylvania Corn Silage Hybrid Evaluation Report.  College of Ag. Sciences.  Cooperative Extension.  

Antle, M.E., G.W. Roth, and D. Johnson.  2003.  2003 Pennsylvania Soybean Performance Report. Cooperative Extension. 

Johnson, D. H., M. E. Antle, S. M Heinbaugh, and G. W. Roth.  2004.  2003-2004 Pennsylvania Small Grains Performance Report.  College of Ag. Sciences, Cooperative Extension, Penn State Univ., University Park, PA.  
Jones, C. M., Heinrichs, A. J., G. W. Roth, V. A. Ishler.  2004.  From Harvest to Feed: Understanding Silage Management.  College of Ag. Sciences, Cooperative Extension, Penn State Univ., University Park, PA.  34 p.

G. W. Roth, G. Cauffman, E. DeWolf, J. Heinrichs, D. Wolfgang and C. Altemose.  2004.  Managing Flood-Damaged Crops.  College of Ag. Sciences, Cooperative Extension, Penn State Univ., University Park, PA.
DeWolf, E.D., D.H. Johnson, G.W. Roth, D.G.Voight, and K. Hoffman-Richards.  2005 Soybean Rust Identification and Management. College of Ag. Sciences, Cooperative Extension, Penn State Univ., University Park, PA.
Wu, Z. and G.W. Roth.  2005.  Can you afford to cut corn silage higher?  Hoards Dairyman  pp. 522-523. August 10, 2005.

Roth, G.W. 2005.  Conversations with corn.  Forage Leader 10(2):5.
Craig, P.H. and G.W. Roth. 2006. Density is everything when it comes to bunker management. Hoard’s Dairyman, August 25, 2006, 151(14):561
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