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Statement of Issues:

The US dairy industry is a changing and dynamic industry. Changes in the infrastructure, workforce, political and social involvement, globalization of markets and culture, and enhanced information, and biological technologies continuously influence the US dairy industry. An understanding of, and ability to adapt to these changes are paramount to ensuring farm profitability, and quality of life. The traditional dairy farm has taken on a new dimension as farms modernize and expand, or diversify to support the income base of multiple employees. A business-minded dairy farming culture is emerging quickly.  These infrastructure changes influence the demographics of regional consolidation and concentration of dairy businesses resulting in specific unique decision support and management needs. Dairy farming is a decision-intensive enterprise. It must incorporate a holistic systems approach to defining options to maintain a profitable system that can be accountable to consumers for animal well-being, environmental impacts, and product quality.  The ability to plan and direct resources and labor will determine the profitability and sustainability of the dairy enterprise.  Profitable decisions cannot be made without useful decision support systems. The primary focus of NC-119 is to develop management strategies and decision support systems that facilitate profitable decision making by dairy producers.  Management is defined as a set of strategic plans for the direction and allocation of resources that are in compliance with environmental and product quality assurance guidelines under conditions of risk and uncertainty.  

Justification:

Changes and trends occurring in the US dairy industry are key considerations in the NC-119 revision. Consolidation and concentration of the dairy industry continue with fewer but larger players. In 1993, 36.3% of US milk was produced by herds over 200 cows; by 2000 this had risen to 53.8%. In recent years, cow numbers have declined in states such as WI, MN, PA, NY, and TX, but increased in CA, ID, AZ, and NM.  In 2001, there were 9.12 million dairy cows in the US averaging 18,147 lbs milk/cow per year.  The support price of milk has decreased from $13.18/cwt in 1980 to $9.80/cwt in 2001. Milk price across the US in 2001 averaged $15.08/cwt with predictions for a decline to just over $13/cwt in 2002 (Bailey, 2001). This illustrates the driving force of the market price on profit cyclicity. Farms that can maintain cost-competitive milk production will likely survive. Consolidation has enhanced regional competition among farms. Larger farms do have advantages (e.g., volume premiums, hauling discounts, and the potential for lower costs of production with economies of scale). Smaller farms may need to diversify with value-added enterprises and new market niches to stay profitable. The 22 NC-119 member states include 18 of the top dairy states in the US. The 22 states account for 76% of total US milk production. This illustrates the important leverage that a strong NC-119 project can exercise in maintaining a successful US dairy industry. The Midwest (basically the 12 states of the North Central Region), which comprises a significant number of NC-119 members, has higher costs of production than the Pacific states. However, the best managed farms in the Midwest have the lowest cost of production, but many dairy farms in this region are more highly leveraged than those in other regions (Conlin, 2000). These situations demand decision support systems such as those to be developed in the proposed project. 

Over 9 million replacement heifers are raised annually in the US. The changing demographics of dairy operations create a greater demand for, and shortage of, high quality replacements heifers. Dairy heifer enterprises are emerging as a self-supporting sub-industry. While most dairy heifers are still retained and raised in the dairy operation, an increasing number are raised in specialized operations under contractual agreements. Specialized heifer operations commonly move calves and heifers among multiple farm sites which increases transportation stress and biosecurity concerns. Environmental implications of nutrient excretion from heifer rearing operations are often overlooked. This is especially pertinent as volatilization of N becomes more of a concern in the next 5 years and is added to the current environmental compliance criteria. There is a dearth of dairy heifer nutrition and management information related to improving mineral utilization and reducing fecal and urinary excretion. This is especially true for P. Little technology has been employed to dairy heifer replacement management in a holistic systems approach to reduce costs, increase feed efficiency, and reduce nutrient losses to the environment. Success of the dairy heifer enterprise depends on optimal early health and growth of the young calf. A clearer understanding of the biological processes and interrelationships of calf morbidity will enhance our ability to optimize calf growth and health. Decision support programs are needed for short and long-term analyses of dairy heifer enterprise management strategies. Risk analysis will be a critical approach to evaluate options and define optimal solutions. 

Doubtless, sustainable dairy production systems of the future will optimize utilization of physical (e.g., nutrients and energy), human, capital, and informational and analytical resources to strike an acceptable balance between profitability and environmental stewardship.  Optimizing animal performance necessitates advances in management and feeding systems. Critical issues are improving cow health and well being, understanding cow group behavior, improving nutrient and energy utilization by cows and by farms, and improving management of groups of cows and heifers, and whole farm systems.  Optimizing the above-mentioned factors as a collective set must result in effective environmental stewardship and sustainable dairy farming systems.  Most importantly, as a focus of this project, future viability of dairy businesses will depend on comprehensive databases and management models. These decision support systems must integrate biological, management, and financial factors and provide analysis of appropriate options and directions. Volatile milk and feed prices, and narrowing profit margins all allow little room for error when management and financial decisions are made.   

Decision support systems are broadly defined as any algorithm, decision aid tool, or management strategy, in written or computerized form. Bawden (1991) described the emergence of systems thinking and practice as the most useful paradigm for generating and transferring information to livestock producers.  The NC-119 committee proposes that a “systems paradigm” will remain the most useful approach to help dairy managers consider as many factors as possible prior to making a decision. The proposed project will have decision support systems addressing: 1) calf and heifer nutrition, management, environmental impacts, and economics; and 2) lactating and dry cow nutrition, management, environmental impacts and economics. 

Qualifications of Technical Committee Members that contribute to the advantages of a cooperative approach: We believe strongly that effectively integrated decision support systems only can be developed and implemented through a multidisciplinary team approach.  Members of this Committee are experts in dairy management, data and statistical analyses and computer information systems, operations management, animal science, nutrition and health, animal behavior and well-being, and economics. Research data and information from all of these disciplines are needed for evaluation and incorporation into dairy management decision support systems. Proposed work will be possible only through extensive collaborative efforts among Technical Committee members. Most members from the current project (1997-2002) will continue as participating states plus new members have been added.  In the current project, a total of 21 states were active. Ten states contributed to Objective 1 and 15 states to Objective 2. Without this comprehensive body of work by the Technical Committee over the next 5 years, there will be less information for decision support by dairy managers under future, environmental and quality assurance compliance regulations. In addition, the decision support information will be critical to complement the outcomes of other regional projects with implications to the dairy sector.  

This revised project integrates in its proposed work certain agricultural production, processing and distribution priority crosscutting research areas and objectives established by NCA/NCRA Committees. These include: a) develop alternative agricultural production systems to enhance economic competitiveness in the rural landscape; b) develop improved animal, plant and microbial production, processing and marketing systems that are competitive, profitable and environmentally sound over the long term; c) construct an information base and methodologies to help form sound public policy that minimizes conflicts resulting from divergent viewpoints of citizens, both urban and rural; and d) assemble and maintain regional, national and international data bases on production systems and use them for modeling and decision support.  The proposed project also relates to priorities established for FAIR (Food Animal Integrated Research) 2002. The project focus encompasses FAIR 2002 objectives: a) enhance production efficiency and economic strategies at the farm and ranch level; b) help producers, policymakers, and other stakeholders decide what animal agriculture will look like in the future; c) determine how production and processing practices affect food quality; d) develop optimal production practices that promote animal health; and e) reduce any adverse environmental effects of animal agriculture. 

Related Current and Previous Work:

Research in dairy herd management has been directed largely at developing strategies to enhance profitability of dairy farming. To enhance herd profitability, adoption by producers can be quite rapid with involvement of researchers and extension personnel.  Members directly associated with NC-119 have research and extension appointments, enabling rapid dissemination of research outcomes (recommendations, decision support information and systems) of this regional project.

National and international visibility of NC-119 members:  Members of NC-119 are prominent participants in American Dairy Science Association (ADSA) activities. The NC-119 Dairy Management Committee have organized special NC-119 symposia (see Appendix H) and presented papers at national ADSA meetings and Midwest ADSA/ASAS Sectional Meetings. The 7th Revised Edition of the Nutrient Requirements of Dairy Cattle (NRC, 2001) was a compilation by the Committee on Animal Nutrition and Subcommittee on Dairy Nutrition, the latter being well represented by two NC-119 members. A number of members contributed to the establishment of the Professional Dairy Heifer Growers Association (PDHGA) in 1997. The NC-119 members have remained active as organizers or participants in PDHGA activities at the national and regional levels during 1997-2001. Other involvement of NC-119 members is listed in Appendix E.

Brief perspective on the current NC-119 project: The current project (1997 – 2002) identified the need for coordination of efforts and collaboration among scientists for an integrated systems approach.  The last 5 years focused on integration of dairy management strategies to develop management and economic evaluation tools. Much was accomplished. A summary of publication by category are shown in Appendix D, Table 1. A complete listing of publications by state is summarized in Appendix I. This project will build on, and extend, collaborative interstate strengths and integrate expertise of members in dairy management, data and statistical analyses and information systems, operations. A new focus will address the integration of environmental impacts into management decision strategies. During 1997-2002, NC-119 collaborative research studied nutrient requirements emphasizing dry matter intake and nutritional management for calves, heifers, and lactating cows (Greenfield et al., 2001; Franklin et al., 1998; Mashek and Beede, 2000; Quigley et al., 2000; Radcliff et al., 2000; Hoffman et al., 2001; Lammers and Heinrichs, 2000; Bethard et al., 1997; Bethard et al.,1998). Other research focused on animal behavior, stress management (Eicher et al., 2001) and general management (Bewley et al., 2001; Wagner et al., 2001), and herd health and biosecurity (Berry et al., 1997; Berry, 2001; Faust et al., 2001). NC-119 also contributed important information to the understanding of milking center operation (Smith et al., 1997) and housing modifications (Meyer et al., 1999). Various research components were integrated into decision aid tools for improvement of management practices as exemplified by Web-based expert system software like “Dairy Manager” and “Dairy MAP” in Georgia and Florida.  Among others, Hoekema et al. (1999), Hoffman et al. (1999), Jose and Grant (1998), DeVries and Conlin, 2000, St-Pierre and Glamocic (2000), St-Pierre and Jones (2001), and Gabler et al. (2000) provided new information and methodologies for financial analyses, decision making, and management tools. 

Identifiable Research Areas: The focus of this project revision will be a systems approach, beginning from basic  (e.g., digestive tract function or individual animal responses) to whole-farm levels (e.g., a multi-criteria optimized animal performance and nutrient management system). This approach entails evaluation of a range of management options and strategies.  Identifiable research areas will focus on components that will contribute to an understanding and economic evaluation of the whole-farm dairy enterprise. New research will focus on acquiring knowledge that will enhance predictions for a specific management system, while avoiding unnecessary duplication of efforts. 

Research related to calves and heifers has been a component of NC-119 (Albright, 1996). A core group of the committee has focused efforts on calves and heifers which has provided continuity to interstate collaboration and dissemination of information. States that will contribute to youngstock objectives include PA, WI, NH, NY, VA, IA, MN, KY, KS, LA, IN, SD, and MI. Raising replacement heifers efficiently and economically plays a major role in the profitability of dairy farms and specialized commercial heifer operations. The cost of rearing heifers is the second largest behind feed costs in annual operating expenses of dairy operations (Cady and Smith, 1996). An Intuitive Cost of Production Analyses (ICPA) program was developed to show economic costs and labor efficiencies of raising dairy heifer replacements on commercial WI farms (Hoffman et al., 1999). These guidelines indicate the large variation at all phases of production. To examine the economic impact of different nutritional management strategies, it is essential to consider the overall herd structure and dynamics as well as the heifer (Tozer and Heinrichs, 2000).  To define the economic impacts or the least risky option for rearing heifers, management and productivity data need to be collected and analyzed using techniques such as partial budgets, linear and dynamic programming, and risk analysis. These management options lend themselves to both simple and complex analyses as demonstrated in previous dairy heifer (Mourits et al., 1999; Gabler et al., 2000; Cady and Smith (1996); Martin and Wiggins, 1973).  These economic analyses did not examine different nutritional strategies and their impact on rearing costs, productivity, longevity, and herd profitability. 

Optimum feed bunk management resulted in 10-15% increases in feed efficiency of yearling beef steers (Bierman and Pritchard, 1996). Target feeding concepts have also supported economic efficiencies (Schmidt et al., 2001a,b; Shirley et al., 1999; Isch et al., 1999). Such improvements in feed efficiency of dairy heifers could reduce producer costs and decrease manure (nutrient) output. Technologies of prescription feeding and bunk management have not been implemented or are not utilized in feeding dairy heifer replacements under different housing environments. Integration of pasture into a growing heifer operation provides another opportunity to reduce input costs (Emmick and Toomer, 1991). Precise environmental impacts of pasture-based heifer raising systems have not been clearly defined. 

The recent NRC (2001) publication of nutrient requirements of dairy cattle has comprehensive chapters related to calves and heifers. Substantial progress has been made in predicting requirements for dairy heifers using NRC (2001) and the Cornell Net Carbohydrate and Protein Systems (CNCPS) model (Van Amburgh et al., 1998).  Cole et al. (2000), Garthwaite et al. (1999), Hoffman et al. (2001), Gabler et al. (2001) evaluated N requirements of dairy replacement heifers. From these studies, reasonable dietary N guidelines are available, but the guidelines did not implement nutritional strategies to optimize dietary N feeding to reduce N excretion. Models need to be developed to pinpoint protein requirements for calves and heifers in relationship to managing N and environmental impacts, similar to approaches for dairy cows (Kohn et al., 1998; Dou et al., 1996).  Requirements for macromineral elements have not been adequately evaluated in light of modern genetics, although optimal growth curves have been adjusted upward over the last decade (Hoffman, 1997; Heinrichs and Losinger, 1998). Recent developments in feeding programs are encouraging accelerated growth patterns (Drackley, 2001; Diaz et al., 2001; James, 1998).  These may result in overfeeding of nutrients with implications to environmental concerns, especially P.  The authors of this cooperative project suspect that unnecessary supplementation of P, is taking place in the dairy heifer industry.  The same consideration should be given to key microminerals fed to heifers.

An integral part of successful heifer management system is to maintain a low incidence of disease. A number of studies addressed calf immunity, morbidity, mortality, and nutritional management on calf growth and survival (Goodier et al., 2001; Faust, 2001; Hammell et al., 2000; Miller, 2000; Donovan et al., 1998; Britney et al., 1984).  There is still great variability in extent of calf morbidity among herds. It is hypothesized that there are complex biological processes in calves that contribute to this variation which should be elucidated.  Knowledge of the social behavior of calves and their response to physiological or environmental stressors and management systems that reduce stress are important aspects of the calf and heifer enterprise (Eicher et al., 2001; Johnson et al., 2001; Hindhede et al., 1999; Reber et al., 1999; Reed et., 1999; Wilson et al., 1999; Jago et al., 1998; Place et al., 1998; Spain and Spiers, 1996).   Transportation and comingling also present issues of biosecurity and stressors that have implications to disease resistance and growth patterns (Eicher, 2000; Schmidt et al., 2001a).  The NC-119 committee proposes to continue a focus in behavior and stress management of calves and heifers under varying nutritional and management systems.

The transition period from the non-lactating pregnant state to the lactating state is a key period in the lactation cycle.  Yet, it also imposes challenges on dairy cows that may impair immune function, reduce feed intake, milk yield, and reproductive performance in the next lactation. Periparturient diseases and lameness are important determinants of premature culling (Gillespie, 1998).  Fetal growth (Bell et al., 1995; McNeill et al,. 1997) and lactogenesis (VandeHaar et al., 1999) exponentially increase nutrient requirements during late gestation when feed intake declines (Bertics et al., 1992).  Failure to meet nutrient requirements in late pregnancy can lead to negative energy balance (Park et al., 2000), metabolic problems, and poor lactational performance post-calving.  Implementing management and nutrition practices to reduce health disorders associated with parturition and early lactation are paramount for herd profitability. Whereas, transition cows and their management was a focus in the current NC-119 project (e.g., Greenfield et al., 2001; Mashek and Beede, 2000; Moore et al., 2000), other new and innovative management and nutritional strategies for dairy systems are yet to be developed and tested.  

Studies must challenge conventional dogma about dairy management practices. Van Amburgh et al. (1997) showed that delayed initiation of insemination and pregnancy, and administration of exogenous bST altered the shape of the lactation curve and challenged conventional ideas about standard lactation lengths. Other potential management strategies that must be evaluated or re-examined as applicable in future dairy management systems include: 1) milking pregnant heifers and cows before parturition (pre-milking) (Schutz et al., 2001); 2) altering length of or eliminating the conventional 60-day dry period; 3) implementing programmed exercise for dry cows (Davidson and Beede, 2001); 4) developing and instituting management/nutritional strategies to boost immune function; and 5) prepartum habituation to postpartum routines (e.g., holding pen and milking parlor procedures; Pajor et al., 2001). After studies characterize cows’ responses to potential management strategies, modeling will be needed to gain insight into herd profitability (e.g., influence of length of lactation in combination with length (or existence) of dry period, and other possible management strategies).  In the past, NC-119 members focused on cow behavior and feeding systems (Grant and Albright, 1995).  However, little baseline data on cow behavior in confinement systems with realistic group sizes are available.  A priority will be to gather time-series behavioral data from cows in larger management groups to assemble time budgets that reflect what is expected in typical free stall housing systems.

NC-119 members through the current project made major contributions to the new dairy NRC (2001) publication.  However, much is yet to be learned about provision of specific amounts and quality of nutrients and synchrony of supply to optimize utilization.  The NRC (2001) identified major gaps about provision of certain dietary nutrients (e.g., mineral elements, carbohydrates, and protein) and feeding of dairy cattle. NRC (2001) did not incorporate physically effective neutral detergent fiber (peNDF) into the model because of lack of uniform methodology for measuring peNDF and paucity of accurate values for the wide range of dairy feeds (particularly byproducts).  It is necessary to determine peNDF values of byproducts and their interactions with different forages. Dairy enterprises also often purchase waste products (e.g., feed byproducts or co-products) from other industries. We need to accurately model animal responses and economic and environmental consequences of feeding byproducts to dairy cattle to develop profitable and sustainable feeding systems.  

Improvement in protein utilization in the rumen and more accurate determination of metabolizable amino acid requirements can result in greater milk and milk protein yields. Of even greater importance in future dairy systems will be improved dietary protein utilization to reduce N loss to the environment (Tyrrell, H.F., personal communication, 2001; NRC, 2001). Many U.S. dairy operations are facing environmental constraints that are expected to be major determinants of future milk production and profitability. Nitrogen and P excretion can be reduced by feeding closer to animals’ nutrient requirement (NRC, 2001).  Management strategies such as tighter grouping of animals to pinpoint nutrient requirements can reduce N excreted (Dunlap 1997; St. Pierre and Thraen, 1999).  A general method for deriving the production response of groups of animals to nutrients in diets was proposed (St-Pierre and Thraen, 1999). One new approach in the replacement project will be unique in that it will factor in variance (nutritional risk) in feed composition and will quantify biological and economic components to develop an objective function suitable for whole farm system economic optimization while minimizing P and N excesses. A simple but relatively accurate method of estimating urinary N excretion of dairy cows was reported (Kauffman and St-Pierre, 2001) and a model also was evaluated for P excretion (Beede and Davidson, 1999). Thus, we shall be able to estimate influence of dietary manipulations on air (NH3) and water quality. 

Further modeling approaches will address how animal flow, and optimal culling and replacement policies are affected by environmental constraints. In future dairy enterprises, the ability to integrate data from production, financial and management databases into information and decision support systems will be paramount to optimize efficiency and economic sustainability. In the last 5 years, several member states (GA, FL, NE, VA, MI, TX) developed and (or) assessed financial databases (e.g., MI Telfarm). These databases provide the framework for further expansion and development of financial benchmarks.  Wolf et al. (2000) examined cost of production using the database and enterprise accounting methods.  Workers in GA, FL, and TX developed web-based programs for analysis of records. These programs will be expanded in the new project to include economic data in an expert system that will integrate financial and herd performance records for decision support. Culling decisions represent a major challenge to dairy managers (Lehenbauer and Oltjen, 1998).  Historically, culling and replacement, and breeding (insemination) decisions have been based on simple, independent empirical targets or thresholds.  Descriptive information (e.g., DHIA) reveal an average culling rate that is consistently different from the optimal rate for maximum economic return. Most advanced replacement models are based on dynamic programming (DP; e.g., DeLorenzo et al., 1992; Houben et al., 1994).  These models are less than realistic because they assume a constant herd size and unrestricted supply of replacement animals, and do not consider specific constraints (e.g., a minimum monthly cash flow requirement).  Ben-Ari and Gal (1986), Kristensen (1992), and Houben et al. (1995) combined DP with other approaches to address herd level constraints; but, their approaches remain computationally intense and non-optimal. New methods coupled with increased computer power can make these models possible and more realistic.  Economics of reproductive management (Wolf, 1999) and reproductive decision making under labor constraints (Risch and Wolf, 2001) were evaluated.  Committee researchers must develop further and implement animal culling and replacement models/strategies that integrate interrelationships and constraints of important economic, biological, financial and management factors. 

A review of the current active Northeastern, North Central, Southern, and Western State Associations of Agricultural Experiment Station Directors Multi-State Project listing in conjunction with State Agricultural Cooperative State Research Education and Extension Service (CREES) administrative directives was undertaken to confirm the relevance of the focus for the NC-119 revision.  Of the 274 multi-state projects in the current listing, none address the holistic systems application to dairy farm and dairy herd decision support systems with the cooperative approach possible with NC-119.  Other information relative to this review is in Appendix F.

Objectives:

Objective 1:  To evaluate and develop nutrient utilization schemes for dairy herd replacement heifers with implications to economic efficiencies and environmental impacts.
Objective 2:  To develop strategies and systems to optimize nutrient utilization, economic and financial returns, and environmental goals for management of dry, pregnant and lactating dairy cows.

Methods:

One or more experiment stations will hold responsibility for development and dissemination of research findings and (or) decision support models produced under each objective or sub-objective.  Lead and contributing states to each objective and sub-objective are indicated throughout the Methods description.
Objective 1: To evaluate and develop nutrient utilization schemes for dairy herd replacement heifers with implications to economic efficiencies and environmental impacts.
A. To enhance understanding of nutrient requirements of young calves and growingdairy heifers and identify nutritional strategies that maximize the efficient use of dietary nutrients and reduce excretion into the environment (Lead: NY, NH, WI, and PA: contributors: MN, VA, KS, SD, IA, LA, and KY).

We propose to develop nutritional and management strategies for utilization of energy, protein, amino acids and selected macrominerals that meet requirements of young calves and growing heifers for optimal growth, and reduced excretion into the environment. Studies will be used to validate and (or) refine the current NRC (2001) requirements.

During the previous project period, an effort was initiated to define requirements for total protein and specific amino acids, and the protein:energy interrelationships for rapidly growing dairy calves and heifers.  Dietary protein (N and amino acids) requirements of replacement heifers have been investigated, but little research has focused on maximizing dietary protein utilization. Requirements of macrominerals for optimal utilization in growing heifers have not been evaluated in light of modern genetics under varying nutritional management strategies.  

Pre- and post weaned heifer studies will compare conventional nutritional strategies with intensive management of feeding regimens. Identifying nutritional strategies that maximize efficiency of use of dietary protein (N and amino acids) and minimize N excretion (NY, NH, WI, PA, VA, IA, SD, KS, and LA) and that maximize the utilization of dietary Ca and P and minimize excretion of these minerals (WI, MN, and KY) will be the focus of studies. Example procedures are outlined in Appendix G.  We shall use standard procedures for measurements and data collection to allow for integration of data summaries among stations. Measurements may include body weight, wither or hip height, length (pins to withers), girth, and body condition from birth to first calving. Performance, feed intake, housing and health management will be documented.  Additional measurements may include blood metabolites and nutrient digestibility parameters. Where possible, growth and lactation performance will be followed through first lactation. 

B.  To evaluate effects of different nutritional management strategies on performance and economic efficiencies of dairy replacement heifers (Lead states: PA, WI; contributors MN, IA, KS, VA, MI). 

We propose to examine the economic impact of different nutritional management strategies for dairy replacement heifers in relation to the overall herd structure and dynamics in conjunction with risk management analyses of the heifer enterprise. Management, and productivity data will be collected and analyzed using techniques such as partial budgeting, linear and dynamic programming, and risk analysis. The goal is to determine the most cost effective and (or) least risky methods of rearing replacement heifers.  Specific studies will be implemented under varying housing environment and nutritional management regimens. Pasture based systems will be compared to confinement feedlot scenarios. Group sizes and feeding strategies (e.g., prescribed feeding and use of ionophores) will be varied with age to explore options for application in the commercial operation to support optimal growth, health and body condition. A focus will be feed bunk management and prescribed feeding under the housing, management and nutritional scenarios imposed. Of particular importance will be the overall effect on the longevity of the dairy heifer in herds. 

Risk analyses of results from different nutritional management strategies on the performance and economic efficiencies of dairy replacement heifers will be coordinated by PA, with contributing states (WI, MN, MI, IA, VA, and KS). The development of prescribed feeding and growth systems for dairy heifer replacements that optimize feed efficiency and productivity, and minimize nutrient (N,P) excretion will be a collaborative effort of KS, WI, MN, MI, NY, PA, and IA in coordination with lead states in subobjective 1A. Minnesota and WI will coordinate the economic evaluation of various dairy heifer-housing systems (confinement and pasture). The economic evaluation of feed bunk management strategies for dairy heifer feeding systems will be a focused effort by WI.  

C.
To elucidate metabolic processes and endocrine interrelationships in the biology of colostrum and nutrient intake, and environmental stressors on immune function and calf performance (Lead: NY, KY, IN; contributors: KS, IA, LA, VA, SD, PA, MN.)

We propose to elucidate biological processes that differentiate the ability of individual calves to resist or succumb to high morbidity beyond that traditionally associated with passive immunity transfer. This will allow for a greater understanding of mechanisms governing calf health and growth. We also propose to develop integrated management and decision support procedures for the effects of environmental stressors on immune function, performance, and well-being of calves. Morbidity and mortality in dairy calves are largely attributed to a lack of passive transfer of immunity from the dam via colostrum. However, other factors contribute to morbidity in calves, including nutrition of the dam, timing of colostrum feedings, quantity of colostrum fed, colostrum quality and handling, environmental stressors, and absorptive capabilities of the calf. The increasing number of specialized contractual rearing operations of dairy calves and heifers has changed demographics of these systems as more animals are moved between farm sites. This subjects animals to transportation stress and general health issues that influence the profitability of youngstock operations. 

Nutritional supplements and vaccinations for dry pregnant cows for enhancing colostrum quality will be evaluated (KY, MN, IA, and LA). New York will coordinate studies with contributors KY, KS, SD, MN, NH, IA, PA and VA to define factors that contribute to the growth of calves and affect the homeorhetic mechanism that allows for additional nutrients to be partitioned away from growth and towards defense mechanisms. These factors will be measured in relation to passive transfer of immunity and serum protein status. Indiana and KY will focus efforts on effects of stressors such as water quality, environmental temperature, humidity, and transportation on the immune system of calves and heifers as well as their performance and well-being. Indiana in collaboration with MN will initiate a study on effects of disease and stress on calf mineral element status. 

Objective 2: To develop strategies and systems to optimize nutrient utilization, economic returns, and environmental goals for management of dry, pregnant and lactating dairy cows (Leads: KS, MI, MN, NE, NH, OH, PA; contributors: CA, FL, IA, IN, KY, NY, SD, VA, WI).

A.  To develop and evaluate management and feeding systems for optimal cow performance, comfort, well-being, health and behavior.

We propose to: 1) develop management and nutritional strategies to optimize performance and profitability of transition cows (from dry to lactating state) during the ensuing lactation; and, 2) discover and identify economical and environmentally effective feeding and grouping strategies throughout lactation and the dry period. Management strategies during the transition period have large impact on productivity, health, and profitability of lactating dairy cows. By coordinating research plans via NC-119, core measurements that best quantify and characterize the effectiveness of potential management strategies and systems will be made at each station to reduce duplication and allow replication of these measurements across different geographical regions of the U.S (MI, OH, VA, FL, and NY).  See Appendix G for some study method options.  Other research will assess digestive function and ruminal adaptations (microbial and fermentation) of the transition cow and how these functions affect subsequent lactational performance (KS). Diet formulations will be assessed with the aim of optimizing diets to meet nutrient and energy requirements during transition and to prevent ruminal and metabolic disorders (KS, IN).  A sub-acute ruminal acidosis (SARA) model, developed during the previous NC-119 project (DeFrain et al., 2001), will be used to evaluate diet formulations for early lactation cows.  Studies also will assess dietary factors that may have benefits on immuno-competence and health of periparturient cows and their offspring (KY, MI).

Several gaps in our knowledge of dairy nutrition were identified in the NRC (2001) publication.  We propose to evaluate biologically and economically (benefit-to-cost ratios; income over feed costs, and critical decision points) four major components of the nutritional management system: 1) water nutrition and quality (MN, MI, IN, KY, SD); 2) mineral nutrition, especially as related to P excretion for sub-objective 2B (MI, SD, OH); 3) carbohydrate utilization as related to peNDF and byproducts (NE, SD, KS); and, 4) ruminal degraded and metabolizable protein, and amino acid requirements pre- and postpartum (NH, IN, OH, NE, and  SD). Critical decision points in the process of developing optimal management and nutrition programs will be identified and economic impact of alternative decisions evaluated (FL, OH, and VA). Housing systems, feeding systems, animal handling options, animal behavior, and time and operations management budgets will be evaluated (NE, IN, KS, and WI). A major focus will be to evaluate profitability, labor efficiency, and environmental impacts of alternative feeding strategies in grazing versus confinement feeding systems (NE, IN, MN, PA, KS, and WI). Economic consequences of periparturient disease incidences, lameness, and their interrelationships with premature culling and financial implications will be studied and modeled (CA, FL, SD, IA, PA, and MI). A simulation model will be built from differential equations describing epidemiology of diseases in question.

B.   To address environmental challenges of dairy production and determine strategies to achieve environmental goals (Lead: NE, OH, MI, VA; contributors: CA, FL, GA, IA, IN, KS, KY, MN, NH, PA, SD, WI). 

We propose to evaluate utilization of byproducts from ethanol and beverage production and wet and dry milling in rations at various stages of the lactation cycle. Another major goal of this sub-objective is to examine interrelationships of nutritional, environmental, and economic (financial) components to develop decision support tools and systems. Typically these feeds are relatively high in P and low in protein concentration and (or) quality.  Feeding experiments will be conducted to determine optimum extent of replacement of feeds with byproducts. Test diets will be formulated using NRC (2001) recommendations. Feeding wet versus dry byproducts and methods of storing wet byproducts will be evaluated (NE, KS, and SD). An initial phase will be to build a database of nutrient analyses to estimate correlations and covariances among nutrients within a set of feeds (including byproducts) commonly fed. This database will be augmented with analyses conducted by project collaborators as they evaluate various byproducts plus the large database of feed analyses from NRC (2001).  These variance and covariance estimates will allow development of the nutrient response model and will be used in mathematical formulations of rations as described by St-Pierre and Harvey (1986b) (OH, PA). Participants in this objective will meet twice annually (Midwest and national ADSA meetings) to coordinate activity in addition to annual NC-119 meetings.  A goal of this sub-objective is to develop preliminary data and analyses that will allow submission of an IFAFS proposal by 2004. The nutrient response model will be developed according to methodology of St-Pierre and Thraen (1999). Validation of the function will be according to methods described by St-Pierre (2001).

For on-farm nutrient management to achieve environmental goals, research to identify optimal grouping strategies will utilize algorithms to determine how best to group cows and when to move cows from group to group throughout lactation and the dry period (OH, FL, SD, KS, MI).  Experiments will be conducted to generate data to develop decision aids and these aids will be refined based on patterns of changes in milk yield, body condition score, and body weight (OH, FL, MI).  Research described and data collected under this sub-objective also will be used to optimize the influence of and potential alleviation of dietary contributions to nutrient excretion affecting air (ammonia emissions) and water quality (contamination by P and N). There are extensive efforts nationally to address whole-farm nutrient flows, including P and N flows through dairy systems. The approach in this project will be unique in that it will factor in variance (nutritional risk) in feed composition (based on the feed ingredient composition database describe previously). The approach will also quantify biological and economic components to develop an objective function suitable for whole farm system economic optimization while minimizing P and N excesses (OH, MI).  A goal is to develop a set of preliminary data and analyses for submission of an IFAFS proposal by 2003.

Concurrent and in coordination with other efforts under sub-objective 2B will be examination of energy flow and optimization of energy use in dairy farms (VA, OH, GA).  The approach to the problem will start with a search of scientific literature followed by construction of theoretical energy flow diagrams for typical dairy farms.  An important contribution will relate and integrate the widely different forms of energy imported and exported from dairy farms (e.g., electricity, fuel, feed, milk).  The review and theoretical framework should reveal relationships for which parameters are not known.  A goal will be energy cycle models for dairy farms that also are tied by price relationships to traditional measures of energy availability and cost in society. Validated models will be used to delineate management responses to volatile or high-energy costs.  
C.  To develop and expand financial, production, and management databases, perform financial analyses, and integrate data and information into decision support systems to optimize efficiency of dairy management systems (Lead: GA, TX, FL;  contributors: MI, NE, and VA).

We propose to develop pertinent databases plus expansion of existing databases for performance analyses and to integrate different kinds of data into decision support systems under all sub-objectives of Objective 2.  Core parameters for financial, production, and management databases will be identified by Technical Committee members (GA, TX, FL, MI, NE, VA).  An attempt will be made to provide for central data format and storage so that all members can access unified databases.  Financial databases also will be developed based on interviews and surveys of dairy producers for management and production data. Financial data will be collected through the Telfarm financial/accounting system at Michigan State University.  Databases will then be analyzed to create financial benchmarks.  These benchmarks will be tied to different production systems and used for evaluation.  Financial data also will be connected to production benchmarks that are created from DHIA (or other) production performance data from various participating states.  These benchmarks will be used in a decision support system (expert system) to evaluate producers’ practices and to make recommendations.  These evaluation systems will be Web-based and readily accessible.   

D.  To develop strategies and models for more profitable culling, replacement and breeding decisions - replacement economics (Leads: FL, TX, MI; contributors: GA, PA, VA, and WI).

Culling, replacement, and breeding decisions based on sound economic frameworks are crucial.  However, these decisions must be based on multiple input that vary through time and in different environmental conditions.  Culling and replacement models will be developed and evaluated using several approaches. Capitalizing on the databases constructed as part of sub-objective 2C, TX will develop a systematic plan for culling based on historical and projected management strategies. In MI, culling decision models will be built from previous work utilizing stochastic DP and portfolio theory.  Models will be validated both using large data sets from DHIA and the National Animal Health Monitoring System (NAHMS) and farms. A fast DP model (DeVreis, A., personal communication) similar to that of DeLorenzo et al. (1992) has been developed for research in FL.  The underlying biological model of cows currently is updated.  The DP model also ranks cows for future profitability at any point in time as a consequence of (Harris, 1990). The different approaches to develop culling and replacement models will be evaluated and compared through sensitivity analyses utilizing independent data sets. In FL, breeding (reproductive) policy decisions will be assessed using a guided search method or algorithm.  The model also will be used to evaluate various reproductive management strategies. Additionally, MI will evaluate and compare reproductive technology adoption decisions estimated from NAHMS and survey data using a multivariate logit model.  Functional form of the farm-level technology adoption model will be a multivariate logit with explanators being farm characteristics (e.g., herd size), operator characteristics, and industry conditions (milk and feed prices).  From the farm-level decision model, results will be aggregated to industry level impact figures.  Additionally, reproductive decisions under constraints will be modeled in a LP framework with labor and capital constraints.Work in WI will characterize prevalence and severity of abnormally high culling rates in commercial dairy herds. Culling rates will be compared for individual herds. A follow-up survey of producers will determine reasons animals left herds and any changes to on-farm management practices.  Herd production and culling information will be summarized and related with facility and management procedures reported. 

Measurement of Progress and Results:

I .  Output and Milestones - Objective 1:.
                                                          Project Year   


                                                 Sub-objective                                
1
2
3
4
5

Objective 1A:






Output - standard procedures data collection and measurements established 
X





Studies coordinated to understand protein requirements; output - maximize efficiency of dietary protein and minimize N excretion for conventional and intensive nutritional management systems; validate or refine NRC. 

X
X
X
X

Establish commercial databases for macromineral intake on farms; initiate station studies to evaluate macromineral requirements; output – nutritional strategies for  utilization of Ca and P to minimize excretion; validate or refine existing prediction models (NRC); new spreadsheets and software available to update protein and mineral requirement predictions; 


X
X
X
X
X

Objective 1B:






Establish extreme scenarios to validate risk analyses techniques; output – validation of scenarios for application to nutritional management data collection from controlled studies and commercial farms.
X
X
X



Studies with varying housing, grouping, and nutritional management; output – risk analyses to determine best management practices; monitor overall effect on heifer longevity.
X
X
X
X
X

Feed bunk management and prescribed feeding studies under varying housing scenarios; output – develop spreadsheet profile for optimum feed bunk management in relation to environmental conditions.

X
X
X


Objective 1C:






Output - establish standard procedures for data collection.
Investigate calf morbidity variability in multi-locations; output – define more precisely biological factors that account for variability in calf morbidity and develop support computer simulation models for field application.
X
X
X
X
X

Studies to evaluate effect of environmental stressors and transportation on immune function of calves and heifers; output – establish nutritional and health management strategies to overcome effects of stress on immune system suppression; develop decision support tools for field application.

X
X
X


I. Output and Milestones - Objective 2:


                                 Project Year

                                                 Sub-objective
1
2
3
4
5

Objective 2A:






Characterize physiological and metabolic adaptations in transition cows; build computer simulation models; output - definition of optimal dry period length; risk analysis for variable dry periods; implications to culling decisions.
X
X
X



Studies on programmed exercise during dry period; feasibility of dry period exercise quantified; output - economic and management strategies formulated for communication to producers ands professionals.
X
X
X



Studies on nutritional programs; evaluate sub-acute ruminal acidosis  (SARA) model for diet formulations; output – critical decision points for optimal nutritional programs defined and economic impact of alternative decisions.
X
X
X
X
X

Animal housing, handling and behavior research; output - time budget spreadsheet development; publication on behavioral impact of overcrowding/comingling.

X
X
X
X

Lameness scoring sheet and CD distributed; output - biosecurity investment model and risk assessment.
X
X
X
X


Evaluation of scoring sheet adoption; develop economic models; output- financial implications of periparturient disease research; survival and economic analysis publications.



X
X

Objective 2B:






Byproduct and forage source station studies and commercial field trials- output - publications of database development; variability of nutrient composition of feeds studied for adjustment of ration formulations to account for composition variance.
X
X
X
X
X

Interrelationships of energy used on, and produced by, the dairy farm; output - summary of published research from literature (2006).

X
X
X


Research influence of, and potential alleviation of, dietary contributions to nutrient excretion (air, water, land); output - summary bulletin available.
X
X
X
X
X

Variance-covariance matrices of feed composition –summary available on a web site; output - multi-criteria for optimization model for N and P in dairy farm systems using Windows based software.

X
X
X
X

Objective 2C:






Identify core parameters of databases and construct preliminary models; operate models and analyses programs; link to economic parameters; output – database programs to evaluate dairy systems and alternatives.
X
X
X
X
X

Objective 2 D:






Use data collected from 2C to develop models to evaluate culling and replacement decisions; output – updated biological and optimization models of culling and replacement policies under herd constraints.
X
X
X



Compare economic benefit of reproductive management strategies; output – economic benefit analyses; real-time decision model for stakeholders and extension; dairy management protocols for dairy farms; publications.


X
X
X

II. Expected Outcomes:

a) Producer adoption of project outcomes and best management practices related to the dairy heifer enterprise to yield more profit and reduce nutrient excretion to the environment; b) Provide producers with an understanding of the risk factors that affect the costs of raising dairy heifers; c) Decision aids for prescribed feeding and growth systems for dairy heifers; d) Unique N and P nutritional regimens for dairy heifers incorporated into prediction equations (NRC); e) Precise description of the biological processes to reduce calf morbidity and mortality to improve longevity, performance and profitability of the enterprise; f) Enterprise-level economic analyses of alternative management, nutrition (e.g., dietary supplements and byproduct feeds) and feeding systems; g) Provide management and nutritional recommendations for transition and lactating cows to be integrated into whole-herd analyses and decision support models; h) Decision support systems for dairy producers and their advisors to aid in making profitable and environmentally sustainable on-farm decisions; i) Improved understanding of methods and tools applicable to dairy herd management research (critical to future NC-119 objectives), and identification of direction and needs for further dairy management research.

III. Outreach Plans:

Objectives 1 and 2: a) Study results presented at scientific meetings and published in scientific journals, extension fact sheets and popular press; b) Midwest NC-119 Symposia during the ADSA sectional meetings to facilitate information transfer; c) Establish dairy heifer and dairy producer network discussion groups; d) Conduct workshops within states and organize regional and national workshops; e) Distribute data spread sheets, software programs and decision support models based on outcomes for risk assessment and potential management actions; f) Conduct regional whole-herd analyses to develop spreadsheets and user-friendly computer programs for decision support and best management practices; g) Complete a dairy heifer and calf management bulletin and CD for distribution to clientele; h) Demonstrate decision models and support systems for use by dairy producers and their advisors to aid in making profitable and environmentally sustainable on-farm decisions; i) Distribute all pertinent information through the national Dairy InfoBase web site – ADDS (Agricultural Databases for Decision Support – www.adds.org).  

Project Participation: The summary report of the I-E forms is attached in Appendix A. 

Organization and Governance:
Technical Committee.  The Technical Committee shall consist of one officially designated representative from each participating Agricultural Experiment Station and(or) USDA group, regional administrative advisor (non-voting), and CSREES representative (non-voting).  Participating stations and (or) groups are those written into the regional project or have an approved addendum.

Officers and Executive Committee.  Officers shall be chairperson and secretary.  A secretary shall be duly elected at the conclusion of the annual meeting of the Technical Committee and automatically succeed to the position of chairperson one year later.  The Executive Committee shall consist of chairperson, secretary, and immediate past-chairperson.  Executive committee, in conjunction with the Administrative Advisor, is authorized to function on behalf of the Technical Committee in all matters pertaining to the regional project requiring interim action. The chairperson, in consultation with the Administrative Advisor, shall arrange the time and place of meetings, prepare the agenda, preside at meetings of the Technical Committee, and is responsible for preparation of the annual progress report.  The secretary records minutes, compiles station reports, and performs other duties as assigned by the Technical Committee or Administrative Advisor.  Subcommittees will be appointed by the chairperson to complete specific assignments and to monitor progress within each of the main objectives. Subcommittees will meet at least once prior to the annual Technical Committee meeting. 
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Project participation:
Appendix E-1

Project or Activity Designation and Number: NC-119

Project or Activity Title: Management Systems to Improve the Economics and Environmental Sustainability of Dairy Enterprises

Administrative Advisor: Phil Larsen, University of Minnesota

Participant Name and E-mail Address
Institution and Department
Research
Extension
Objectives



CRIS Codes
Personnel





RPA
SOI
FOS
SY
PY
TY
FTE
Program
1
2




Hugh Chester-Jones; chest001@umn.edu
U of MN  Southern Res. & Outreach Center, Waseca
307
3410
1060
0.45
0.1
1.0
0.20
Agriculture
A,B,C
B




Marcia Endres; miendres@tc.umn.edu
U of MN, Animal Science, St. Paul
307
3410
1060
0.20
 
 
 
 
 
A,B,C




Kenneth F. Kalscheur; Kenneth_kalscheur@sdstate.edu
South Dakota State Univ., Dairy Science
302
3410 
1010
0.30 
0.50
 0.10


A,C
A,B,C,




Arnold Hippen; arnold_hippen@sdstate.edu
South Dakota State Univ., Dairy Science
302
3410
1010
0.20
0.50
0.10


A,C
A,B,C,




Donna Amaral-Phillips; damaral@ca.uky.edu
U of KY, Animal Sciences
313
3160
0910



0.20
Agriculture
A,C
A,B,




Sharon Franklin; sfrankli@ca.uky.edu
U of KY, Animal Sciences
313
3160
0610
0.15
0.1
0.1


A,B,C
A,B,




Jud Heinrichs; jheinrichs@psu.edu
Penn State Univ.(PSU), Dairy & Animal Sciences
307
3410
1060
0.30




A,B





Peter Tozer; ptozer@psu.edu
PSU,  Dairy & Animal Sciences
307
3410
1060
0.40




A,B
C,D




William Heald; wheald@psu.edu
PSU, Dairy & Animal Sciences
307
3410
1060
0.10





B,C




Lance Muller; lmuller@psu.edu
PSU, Dairy & Animal Sciences
307
3410
1060
0.15





B,C




Michael Van Amburgh; mev1@cornell.edu
Cornell Univ., Animal Sciences 
302

307

305
3410
1010

1040

1020
0.15
0.15
0.15


A,B,C
A




Marjorie Faust; mafaust@iastate.edu
Iowa State Univ., Animal Sciences
307
3499
1060
0.15


0.15
Agriculture

B,D




Howard Tyler; htyler@iastate.edu
Iowa State Univ., Animal Sciences
305
3410
1020
0.10




A,B,C





Wendy Powers; wpowers@iastate.edu
Iowa State Univ., Animal Sciences
302
3410
1010
0.10


0.10
Waste Mgt
A,B,C
A, B,C




John Shirley; jshirley@oznet.ksu.edu
Kansas State Univ., Animal Sciences
307
3499
1060
0.20
1.7
0.20


A,B,C
A,B




Norman St-Pierre; st-pierre.8@osu.edu
Ohio State Univ., Animal Sciences
307
3410
1060
0.20





A,B, D




Tim Johnson; tjohnso2@purdue.edu
Purdue Univ., Animal Sciences
307
3410
1010
0.20
0.10
0.10
0.30
Agriculture
C, 
A,B




Michael Tomaszewski; mat@dairy.tamu.edu
Texas A&M Univ., Animal Science
307
3499
1060
0.20
0.20
0.20



C, D




Albert de Vries; devries@animal.ufl.edu
Univ. of Florida, Animal Sciences
307

307
3410

3410
3010

3100
0.20

0.20





A,B,C,D




Lane Ely; Laneely@arches.uga.edu
Univ. of Georgia Animal & Dairy Science
307
3499
3100
0.20


0.10
Agriculture

C,D




James Smith; Jimsmith@arches.uga.edu
Univ. of Georgia Animal & Dairy Science
307
3499
3100



0.20
Agriculture

C,D




Richard Grant; rgrant@unl.edu
Univ. of Nebraska Animal Science
307

302
3410

3410
1010

1010
0.15

0.15
0.10

0.15
1.00





B,C

B,C




Doug Jose; hjose@unl.edu
Univ. of Nebraska  Agric. Economics
601
3410
3010
0.10
0.25
1.00



C




Roger Palmer; rwpalmer@facstaff
Univ. of Wisconsin Dairy Science
307
3410
3100

0.50

0.10
Agriculture

B,D




Pat Hoffman; pchoffma@facstaff.wisc.edu
Univ. of Wisconsin, Marshfield, Dairy Science
307
3410
1060






A,B




Steve Berry; slberry@ucdavis.edu
Univ. of California, Animal Sciences
315
3410
1060
0.20
0.20
0.20
0.20
Agriculture

B




Michael McGilliard; mcg@vt.edu
Virginia Tech Dairy Science
307
3499
3100
0.10

0.05



A,C,D




Robert James; jamesre@vt.edu
Virginia Tech Dairy Science
302
3410
1010
0.10

0.05


A,B,C





David Winston; dwinston@vt.edu
Virginia Tech Dairy Science
307
3499
3100


0.05


A,B,C





Cathy Williams; cwilliams@agctr.lsu.edu
Louisiana State Univ., Dairy Science
307
3410
1060





A,B,C
A,B,C




Charles Schwab; csschwab@christa.unh.edu 
Univ. of New Hampshire, Dairy Science
302
3410
1010
0.20
0.25
0.10


A,B,
A,B




David Beede; beede@msu.edu
Michigan State Univ., Animal Science
307
3410
1060
0.4
0.4
0.1
0.35
Agriculture

A,B,C




Chris Wolf; wolfca@msue.msu.edu
Michigan State Univ., Agric. Economics
601
3410
3010
0.2


0.2
Agriculture

C,D, 




Peter Robinson; phrobinson@ucdavis.edu
Univ. of Californian, Animal Sciences









B




 Total SY, PY, TY and FTE
 XX
XX
XX
 
 
 
 
XXXXXX
X
X
X




_______________________________
/s/ Director - State AES or Agency
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 I am a recently retired faculty member who has been involved with the dairy cattle nutrition and management through, teaching, research and extension for the past 38 years and am still consulting with dairy farmers. Interestingly, I found this proposal to contain several project areas in which I have personally been very interested. These areas are raising calves and replacements, effective use of byproduct feedstuffs and the transition cow.  These areas have not received the research attention that has been deserved, in part due to the difficulty of the research involved. Yet, today’s industry is in desperate need for answers and guidance in these areas. High turnover rates in herds and the short supply of replacements call for solutions. Grouping cows in herds has again become an open question. High production levels may even suggest the elimination of groups based on past concepts calling for new strategies. Excess nutrient supply of particular nutrients may contraindicate some of our old management guidelines (and feed company emphasis). Clearly, more research is needed in these areas. I have long been a proponent of a systems approach to farm management and some of the proposed project areas should directly and indirectly lead to tools that would be useful for management at the farm level. In fact, a very progressive well-managed farm that I visited last week could have nicely benefit from much that is being proposed in this study. 

I found the proposal to be well written, well documented and well thought out. Project areas are clearly delineated and focused addressing current problems facing the dairy industry. I thought the energy balance concepts for a farm operation particularly innovative. By any measure, feed, fuel, and electricity are the largest expenditures on the farm and must be the focus for greatest gains in farm efficiency. Findings from this sub-project should help to redirect studies of farm efficiency to areas needing the greatest emphasis. Some specific comments follow.

OBJECTIVE 1: To evaluate and develop nutrient utilization schemes for dairy herd replacement heifers with implications to economic efficiencies and environmental impacts.
Currently, the nutritional guidance for calf and heifer growth lacks the precision needed in the current large herd and heifer raising operations. These operations are capable of grouping strategies not feasible on smaller farms. This project is well focused on meeting the amino acid and protein needs of the rapidly growing calf and heifer and looks at the excesses not only in nitrogen but phosphorus as well. These are the issues and the projects are designed to capture significant data. The potential effects of calf and heifer nutrition on subsequent milk production is a critical area that needs continual monitoring as nutritional strategies change. 

I would like to suggest that this is the time for the NC-119 group to also approach the American Dairy Science Association to upgrade their informal calf/heifer raising group to an actual meeting level status. This would to give calf nutrition and management  research community the attention it deserves in a major scientific forum.

Feeding systems for raising heifers is an important focus proposed in this study. Reliance on past pasturing systems requires significant modification if part of the heifer supply problem is to be solved. Poor performance on pasture extends time to maturity on too many farms. I expect that this study with its total systems analysis will have some surprising results for many dairy farmers. With the current cost of replacement heifers, increased efficiencies of raising replacements must be accomplished.

 I found this aspect of the proposal to clearly delineate the problems faced by farmers who raise replacements. The experiments proposed are designed to answer the important questions. The risk management aspects (of the study) should clearly point up some of the major problems that farmers have when raising replacements. Very few farmers have been presented with the impact of different management practices on the profitability (cost) the heifer raising enterprise on or off the farm. This study looks at the economic aspects of several different ways that heifers are being raised. It is focused and well directed to the current problems facing the industry. 

The calf directed studies focus on the high losses experienced by the industry. The 25% calf loss the average farm experiences is unacceptable and must be reduced if we are to supply the replacements needed in the industry. The two major sources of loss are in the first weeks of life due in part to improper colostrum quality and associated diseases associated with feeding and housing management. While housing per se is not addressed in this study, the increased movement of calves to off-farm heifer raising operations and other stressors related to housing like temperature and humidity will be studied.  I thought this aspect of the proposal was particularly well delineated and focused directly on the calf rearing problems.
OBJECTIVE 2: To develop and evaluate management and feeding systems for optimal cow performance, comfort, well being, health and behavior.
Research directed toward the transition cow has to a very difficult subject to evaluate due to the difficulty in developing suitable controls and the numbers and associated complex biological information needed for comparisons. It is an ambitious project by any measure and the group is to be commended for undertaking this research. It is a most important part of dairy herd management. It obviously will require all of the effort that the project leaders have directed toward it. I expect that this should also be a part of the following 5-year project proposal as well due to its importance to the industry. Many factors affect the cow during this transition period from drying off to calving and subsequent lactation. Digestive function, rumen adaptation and the metabolic diseases are addressed with results to be incorporated into systems analysis for profitability. 

Farmers are also increasingly interested in animal behavior as a way to more easily move and manage their cattle. Thus, both the animal welfare and farm animal management needs can be served. The environmental concerns that can be and are addressed by this section may also result in some cost savings for dairy farmers. This aspect of the study has the potential to uncover ways to reduce and define points where environmental nitrogen and phosphorus effects can be reduced without undue effects on animal performance.

As mentioned in my introductory remarks, the energy flow and use on farms is an innovative consideration that, I predict, will find its way into a following 5-year study. The study of total farm energetics and its integration into energy use on the farm and in the community and nation must represent an increasing focus of study due to on-farm economic and community environmental considerations. What would the net carbon dioxide (or carbon) balance be for a dairy farm using pasture, producing all of their own feed vs. various quantities of purchased feedstuffs? 

The development of farm-level technology proposed in this study will greatly aid a dairy farmer to integrate all the information generated at the farm level. Development of data on farms has been extensive but some type of evaluation program to integrate it into a useful decision-making tool has been needed. This project area addresses these problems. The resources directed toward this area appear to be extensive and sufficient to bring about some very important results.

Conclusions:
The publication history of this group is excellent. They have made many valuable contributions to dairy research that can benefit the entire dairy community. I would fully expect this effort to continue. The project proposed is ambitious by any standard. I am familiar with most of the research techniques being proposed and they do seem appropriate. The research resources available and proposed seem equal to the task.

This is an excellent project. I fully concur with the goals presented and have long thought these areas of research were neglected and required a great deal more research. The research proposals developed to accomplish the objectives are appropriate. The potential for significant accomplishment is excellent. I recommend approval for this project.
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Table 1. Synopsis of publications by category for the current project, 1997 – 2002 
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Journal articles
39
100

Abstracts of papers presented
74
143

Proceedings/symposia/conferences
44
84

Poplar press
14
127

Research/Extension reports
17
110

Extension bulletins
7
24

       Theses
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   5

       Software/Videos





1


   7
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Appendix E

National and international Involvement of NC-119 members (continued): 
NC-119 members have served in a major way as organizers, program speakers and/or panelists in national surveys, national and international symposia, and conferences.  Examples include 

Tri-State Nutrition Conference Fort Wayne, IN (1997-2001); Minnesota Nutrition Conference Bloomington, MN (1998-2000); Pacific Northwest Nutrition Conference, Portland OR (1999); Inter-mountain Nutrition Conference, Salt Lake City, UT (1999); Sustainable Livestock Systems, Enhanced Landscape, Human and Animal Health Symposium, St. Paul, MN (2000); Four-state Nutrition and Management Conference (locations in MN, IA, IL, WI, 1998-99); Midwest, Heart of America, Southeast, and Western Dairy Management Conferences (multiple states, 1998-2001); Minnesota Dairy Herd Health Veterinary Conference, St. Paul (1998-99);  Research Workers in Animal Disease Conference (1998, Iowa State University, Ames);  National Mastitis Council Annual Meeting (Madison, WI 1998); 4th Annual International Dairy Housing Conference, St Joseph, MI (1998);  Dairy Housing and Equipment Systems NRAES Conference, Camp Hill, PA (2000); Advanced Dairy-Technology Alternatives Conference, Edmonton, Alberta, Canada (1998);  Minnesota Forage and Grassland Council Annual Conference (Rochester, 1999);  PDHGA National Conferences (Reno, Nevada, 1998; Minneapolis, 1999; St. Louis, 2000; Seattle, 2001); PDHGA Regional Conferences (locations in WI, MN, IA, OH, VA,  and New England States,  1998-2001). 

Presentation and Proceedings Papers at International Symposia by NC-119 members have included the Congress of International Society of Applied Ethology (Florianopolis, Brazil, 2000);  International Symposium on Lameness in Ruminants (Lucerne, Switzerland, 1998);  International Conference on Bovine Lameness (Parma, Italy, 2000);  European Association of Animal Production Conference (Zurich, Switzerland, 1999);  IV  Curso Novos enfoques na Producano c Reproducao de Bovinos Leiterios (Passos, Minas Gerais, Brazil, 2000);  Iornenlas de Lechera, Farmer to Farmer de la Organizacion Companesos de las Americas (Nueva Helvecia, Uruguay, 1998);  NC-119 Dairy Management Committee Scientific Exchange Conference (Hamilton, New Zealand, 2000); 5th International Workshop on Modeling Nutrient Utilization in Farm Animals (University of  Cape Town,  South Africa, 1999); and, BSAS Occasional Conference on Fertility in High Producing Cows (Galway, Ireland, 1999); 

Appendix F

Comments related to review of current active multi-state research projects: No other multi-state project specifically addresses the specialized economic and management options for raising dairy calf and heifer replacements. The recently approved project NE-132  (Environmental and economic impacts of nutrient management on dairy forage systems) addresses an integration of a modeling approach to whole farm nutrient management decision making processes with a focus on dairy forage systems which will be an excellent compliment to the decision support outcomes from NC-119 with potential reciprocation for field application. Other projects directly related to the dairy industry include NE-177 (Impacts of structural changes in the dairy industry); NCR-188 (Identification  and analysis of issues influencing the competitiveness of the US dairy industry);  S-284 (Genetic enhancement of health and survival for dairy cattle which is currently being rewritten) and NE-112 (Mastitis resistance to enhance dairy food safety).

Projects with implications to dairy cattle, animal health, animal well-being, nutrient management and (or) environmental impacts include NC-185 (Metabolic relationships in supply of nutrients for lactating cows which is currently being rewritten); NC-107 (Evolving pathogens, targeting sequences and strategic for control of bovine respiratory disease); NE-148 (Regulation of nutrient use in food producing animals); NC-113 (Methods to increase reproductive efficiency in cattle); NC-189 (Forage protein characteristics and utilization for cattle); NCR-131 (Animal care and behavior); NCR-189 (Air quality issues associated with animal facilities); S-291 (Systems for controlling air pathogen emission and indoor environment of poultry, swine and dairy facilities); W-173 (Stress factors of farm animals and their affect on performance); and, S-275 (Animal manure and waste utilization, treatment and nuisance avoidance for sustainable agriculture).  Outcomes of the above projects again will compliment those from NC-119.   

The NC-119 is unique among regional research projects in its multidisciplinary, systems approach towards addressing dairy herd management issues, cooperation among stations to capitalize on expertise unique to each station, and focusing on integrated dairy enterprise analyses. The NC-119 Committee is comprised of members from across the US with a wide variety of expertise in fields of nutrition, management, facilities, reproduction, computer applications, decision analysis, economics, and farm business management. It remains the only regional project devoted to decision support systems for the dairy industry. It also provides the opportunity to take a systems, or holistic, approach for development and evaluation of on-farm decision aids under the immediate future national priority area research and extension guidelines. 

Appendix G

Example study methods for objective 1: 

· A study to evaluate protein feeding will involve 60 dairy replacement heifers fed diets containing different N sources factored with different carbohydrate sources.  Protein utilization efficiencies by altering dietary N and carbohydrate sources will be evaluated by N balance, growth evaluation, N-metabolite and blood profiles. 

· Two studies also will investigate P requirements and feeding strategies. First a field study of commercial herds will be conducted to examine the extent of P-overfeeding. In each herd three diets for varying body weight heifers will be evaluated for dietary P%.   These levels will be compared with NRC  (2001) requirements for dietary P.  In a second study 120 replacement heifers starting at 125 kg body weight will be fed dietary P at the NRC (2001) requirements or at mean levels found in the field study which are expected to be significantly higher than required.  Heifer growth, bone integrity, reproductive performance and future lactation performance will be evaluated. 

· A project will occur with a commercial heifer grower where direct on-farm comparisons will be made using replicated groups of 35 heifers per treatment managed in confinement or on pasture. Economic analyses will be conducted and implications to the environment and whole farm enterprise will be addressed.   

· An initial study using 90, 140 kg body weight heifers fed either ad libitum, prescribed feeding program, or 80% of ad libitum throughout the rearing phase.  Heifers will be fed identical amounts of protein, energy and minerals with only level of feed intake varying among feeding systems.   Heifers will be evaluated for growth, apparent nutrient digestibilities, and first lactation response. 

Example of method options for objective 2:
· We shall approach the question of optimum dry period and lactation length from the perspective of profitability for a herd of cows. After sufficient animal performance data and information are gathered, a simulation model will be used with the optimum culling strategy to study scenarios for the optimal dry period length(s) and compare economic benefits (optimum net cash flow and lifetime profitability) over other dry period lengths and (or) other culling strategies.

· To analyze the economic impact of periparturient diseases it is necessary to estimate parameters for use in economic models.  First stage of analysis will be to generate parameters of a milk yield function that capture the loss in milk production caused by disease.  In the first stage mixed models of lactation will be used (Grohn et al., 1999).  Second stage will be to estimate a survival function to determine if there are any differences in survival within herd between cows that suffered disease and those that did not (Kalbfleish and Prentice, 1980).  Using parameters from the first two stages and cost of treatment data, an optimal control model will be constructed to estimate costs of periparturient diseases and lameness using a damage function approach (Marsh et al., 2000). 

· The nutrient response model will be developed according to methodology of St-Pierre and Thraen (1999).  As illustration, using this method we shall derive milk and milk components (protein, fat) response functions subject to rumen undegradable protein (RUP), rumen degradable protein (RDP), metabolizable methionine (M-Met), metabolizable lysine (M-Lys) and net energy lactation (NEL) concentration of diets.  The relevant portion of the response surface (hyper-surface) will be approximated using a monomolecular, a logistic, or a Gompertz function, all expanded to six dimensions (i.e., five predictors). Validation of the function will be from a database of published experimental results according to methods described by St-Pierre (2001).

· Culling decisions will be based on ranking for future profitability.  Then, for each step in time, the optimal fraction of cows to be culled and the optimal fraction of replacement animals entering the herd will be determined.  This optimization problem is subject to availability of replacement animals, other herd constraints, and expansion goals. 

· To analyze the economic impact of periparturient diseases it is necessary to estimate parameters for use in economic models. Another approach (biosecurity investment model) will be developed to maximize expected net present value of investment in the farm.  A similar model recently was applied to the case of bovine tuberculosis in Michigan; the method is applicable to other disease risks (e.g., Johnes).  Probabilities will be determined from collaborative work with other stations in NC-119.  Investments will be converted to annuities using net present value techniques and optimal investments are derived from expected decrease in disease risk.  A simulation model will be built from differential equations describing epidemiology of diseases in question.
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Appendix I

Publications by Member States, 1997-2002

ARIZONA

Journal articles:

· Smith, J.F., D.V. Armstrong, M.J. Gamroth, and J.G. Martin. 1997. Planning the milking center in expanding dairies. J. Dairy Sci. 80:1866.

· Keister, Z.O., S.K. DeNise, D.V. Armstrong, R.L. Ax, and M.D. Brown. 1999. Pregnancy outcomes in two commercial dairyherds following hormonal shceduling programns. Theriogenol. 51:1587.

· Smith, J.F., D.V. Armstrong, M.J. Gamroth, M.J. Meyer, G. Boomer, G. Bethard, and D. Putnam. 1999.  Many issues involved in dairy relocation, expansion. Feedstuffs 71 pp 11-13, 20-22. 

· Luna-Dominquez,  J.E., R.M. Enns, D. V. Armstrong, and R. L. Ax.  2000.  Reproductive performance of Holstein cows receiving somatotropin. J. Dairy Sci. 83:1451.

Abstracts of papers presented:

*
Luna-Dominquez,  J.E., D. V. Armstrong, and R. Ax.  1998.  Bovine somatotropin does not compromise reproductive performance of Holstein cows.  J. Dairy Sci. 81(Suppl. 1):263

Proceedings Symposia/Conferences:

*
Smith, J. F., D. V. Armstrong, M. J. Gamroth, and J. Harner III.  1998.  Factors affecting milking parlor efficiency and operator walking distance.  Proc. 4th Internatl. Dairy Housing Conf., Am. Soc. Agric. Eng., St. Joseph, MI.

CALIFORNIA

Journal articles:

· Berry S.L.,  J. Maas, J. H. Kirk, J. P. Reynolds, I. A. Gardner, and A. Ahmadi. 1997. Effects of Antimicrobial Treatment at the End of Lactation on Milk- Yield, Somatic-Cell Count, and Incidence of Clinical Mastitis During the Subsequent Lactation in a Dairy-Herd with a Low-Prevalence of Contagious Mastitis. J Amer Vet Med Assn 211 (2):207.

· Walker R.L., D. H. Read, K. J. Loretz, D. W. Hird, and S. L. Berry. 1997. Humoral Response of Dairy-Cattle to Spirochetes Isolated from Papillomatous Digital Dermatitis Lesions. Amer.J.Vet.Res. 58 (7):744-748.

· Berry S.L., T. W. Graham, A. Mongini, and M. Arana. 1999. The Efficacy of Serpens spp Bacterin Combined with Topical Administration of Lincomycin Hydrochloride for Treatment of Papillomatous Digital Dermatitis (Footwarts) in Cows on a Dairy in California. The Bovine Practitioner 33 (1):6-11.

· Reed B., C. Stull, S. L. Berry, and C. Batchelder. 1999.  Rearing immunodeficient calves on pasture reduces death, production costs. Calif Agriculture 53 (6):34-40.
· Berry S.L.. Diseases of the digital soft tissues. 2001. Vet Clin N.Amer.Food Anim Pr 17 (1):129-142.

Abstracts of papers presented:

· Berry, S.L. and T. W. Graham. 1998. A Prospective Randomized Field Study to Determine the Efficacy of a Serpens spp Vaccine Combined with Topical Treatment with Lincomycin HCl for Treatment of Papillomatous Digital Dermatitis (Footwarts) on a California Dairy.  Proc Am.Assoc.Bov.Prac. 31:183. (Abstract)

· Berry, S.L., D. H. Read, and R. L. Walker. 1998. The Efficacy of Topical Treatment with Lincomycin HCl for Papillomatous Digital Dermatitis: Gross and Histological Evaluation.  Proc.Amer.Assoc.Bov.Pract. 31:288. 

· Berry, S.L., D. H. Read, and R. L. Walker. 1999. Recurrence of papillomatous digital dermatitis (footwarts) in dairy cows after treatment with lincomycin HCI or oxytetracycline HCI.  J Dairy Sci. (Suppl. 1) 82:34. 

· Berry, S.L., A. Mongini, C. A. Meadows, and S. T. Essex. 2000. Recurrence of Papillomatous Digital Dermatitis During the 11 Months after Treatment with Lincomycin. Proc Am.Assoc.Bov.Prac. 33:168.

Proceedings Symposia/Conferences:
· Berry, S.L. and T. W. Graham. 1998. A Study on the Efficacy of a Serpens spp Vaccine Combined with Topical Treatment with Lincomycin HCl for Papillomatous Digital Dermatitis (Footwarts) on a California Dairy.  Proc.10th Intl.Symp.on Lameness in Ruminants, Lucerne, Switzerland 290. (Abstract)

· Berry, S.L., D. H. Read, and R. L. Walker. 1998. Topical Treatment with Oxytetracycline or Lincomycin HCl for Papillomatous Digital Dermatitis: Gross and Histological Evaluation. Proc.10th Intl.Symp.on Lameness in Ruminants, Lucerne, Switzerland:291-292.

· Berry, S.L.2000. Digital dermatitis recurrence during the 11 months after treatment with lincomycin.  Proc.XI Intl.Symp.on Disorders of the Ruminant Digit & III Intl.Conf.on Bovine Lameness, Parma, Italy. (Abstract)

Extension bulletins/manuals:

*
Berry, S.L. 2001.  Locomotion Scoring of Dairy Cattle. Zinpro Corp. Publication D-4025, Eden Prairie, MN 4 pp.

FLORIDA

Journal arcticles:

· Moreira, F., C. Risco, M.F.A. Pires, J.D. Ambrose, M. Drost, M. DELorenz0, and W.W. Thatcher. 2000. Effect of body condition on reproductive efficiency of lactating dairy cows receiving a timed insemination.  Theriogenol. 53:1305.

· Risco, C.A., F. Moreira, M. DeLorenzo, and W.W. Thatcher. 1998. Timed artificial insemination in dairy cattle II. Compend. Contin. Educ. Pract. Vet 20 (11):1284. 

GEORGIA

Journal articles: 

· Smith, J. W. and L. O. Ely.  1997.  The Influence of  Feeding and Housing Systems on Production, Reproduction and Somatic Cell Count Scores on Southern Holstein Herds.  The Professional Animal Scientist 13: 155-161.

· Nichols, S.W., M.A. Froetschel, H.S. Amos and L.O. Ely, 1998.  Effects of Fiber from Tropical Corn and Forage Sorghum Silages on Intake, Digestion and Performance of Lactating Dairy Cows.  J. Dairy Science, 81:2383-2393.

· Smith, J. W., L. O. Ely and A. M. Chapa, 2000.  Effect of Region, Herd Size and Milk Production on Reasons Cows Leave the Herd.  J. Dairy Sci 83:2980-2987.

· Oleggini, G. H., L. O. Ely and J. W. Smith,  2001.  Effect of Region and Herd Size on Dairy Herd Performance Parameters.  J. Dairy Science 84:1044-1050.

Abstracts of papers presented:

· Ely, L. O. and J. W. Smith.  1997.  Analysis of Jay Good Acres dairy farm.  J. Dairy Sci. 30: Supplement 1, p. 175 (abstr.).

· Ely, L. O., J. W. West, M. J. Bader and S. M. Brown.  1997.  Storage of whole cottonseed in plastic silage bags.  J. Dairy Sci. 80: Supplement 1, p. 186 (abstr.).

· Smith, J. W. and L. O. Ely.  1997.  Effect of herd size on measures of management efficiency.  J. Dairy Sci. 80: Supplement 1, p. 235 (abstr.).

· Smith, J. W. and L. O. Ely.  1997.  Effect of bovine somatotropin on production and somatic cell counts of Holstein cows on a commercial dairy farm.  J. Dairy Sci. 80: Supplement 1, p. 272 (abstr.).

· Ely, Lane O. 1997.  1995 Financial Survey of Georgia Dairies.  J. Dairy Sci.  80: Supplement 1, p. 273 (abstr.).

· Ely, L. O.   1998.  1996 Financial Survey of Georgia Dairies.  J. Dairy Sci.  81: 1191 (abstr.).

· Ely, L. O.  1998.  How we work with our dairy farm managers - a panel discussion.  J. Dairy Sci. 81: 1192 (abstr.).

· Ely, L.O., 1999.  1997 Financial Survey of Georgia Dairies.  Proceeding So. ADSA, p. 31 (abstr.).

· Ely, L.O., J.W. Smith, E. Kopel, D. Weber, L.D. Guthrie and B. Ellison.  1999.  Weight, height and length changes for heifers supplemented with fermentation.  J. Dairy Sci. 82: Suppl 1, p. 47 (abstr.).

· Chapa, A.M., J.W. Smith, L.O. Ely, W.D. Gilson, K. L. Jacobsen and M. Nakazawa.  1999.  Development of a website for the transfer of information to dairy producers.  J. Dairy Sci.  82: Suppl. 1, p. 54 (abstr.).

· Chapa, A.M., J.W. Smith, L.O. Ely and W.D. Potter.  1999.  Internet and computer technology for transfer of information to dairy producers.  J. Dairy Sci.  82: Suppl. 1, p. 55 (abstr.).

· Smith, J.W., A.M. Chapa, L.O. Ely, L.D. Guthrie and W.D. Gilson.  1999.  Effect of region, herd size and production level on cows leaving herd.  J. Dairy Sci.  82: Suppl. 1, p. 80 (abstr.).

· Chapa, A. M., J. W. Smith, L. O. Ely, M. Nakazawa, C. Ramakrishna and W. D. Potter.  2000.  Dairy production benchmarks for the Southeast: analysis and use by dairy producer.  Proceedings Southern ADSA, p. 28 (abstr.)

· Ely, Lane O.  2000.  1998 Financial survey of Georgia dairies.  Proceedings Southern ADSA, p.  28 (abstr.)

· Oleggini, G. H., L. O. Ely and J. W. Smith.  2000.  Effect of region and herd size on dairy management parameters.  Proceedings So. ADSA p. 29 (abstr.).

· Chapa, A. M., J. W. Smith, L. O. Ely, M. Nakazawa, C. Ramakrishna and W. D. Potter.  2000.  Dairy production benchmarks for the Southeast: analysis and use by dairy producers.  J. Dairy Sci 83:1172 (abstr.)

· Ely, L. O.  2000.  1998 Financial survey of Georgia dairies.  J. Dairy Sci 83:1172 (abstr.)

· Oleggini, G. H., L. O. Ely and J. W. Smith.  2000.  Effect of region and herd size on dairy management parameters.  J. Dairy Sci 83:1172-1173 (abstr).

· Chapa, A. M., J. W. Smith, L. O. Ely, M. Nakazawa, C. Ramakrishna, and W. D. Potter.  2000.  The interaction of a web-based dairy expert system and production benchmarks.  J. Dairy Sci 83:Suppl 1, p. 232 (abstr.)

· Hoekema, M. J., R. Giesy, M. Sowerby, T. Seawright, P. Miller, A. Andreasen, C. Vann and L. O. Ely, 2000.  Dairy Business Analysis Project: 1998 Performance Summary.  J. Dairy Sci Vol. 83 (Suppl 1): 242.

· Ely, L. O., J.W. Smith, W.D. Gilson, A.M. Chapa, C. Ramakrishna, S. Chellapella and W.D. Potter, 2001.  Helping the Dairy Producer Make Decisions 1; Evaluating Dairy Herd Production Needs.  J. Dairy Sci. 84 (Supp. 1): 71.

· Ely, L. O., J. W. Smith, W. D. Gilson, A.M. Chapa, C. Ramakrishna, S. Chellapilla and W.D. Potter, 2001.  Helping the Dairy Producer Make Decisions 2: An Expert System Makes Recommendations.  J. Dairy Sci. 84:Suppl. 1, p. 72.

· Smith, J. W., L. O. Ely, W. D. Gilson, A. M. Chapa, C. Ramakrishna, S. Chellapilla and W. D. Potte,r 2001.  Multi-Stage Web Based System Analyzes Dairy Herd Production Information.  J. Dairy Sci. 84:1552 (Abstr.)

· Webb, D. W., L. O. Ely and M. Hoekema, 2001.  Production Costs and Returns from Florida and Georgia Dairies: 1999. J. Dairy Sci. 84:1552 (Abstr.)

Proceedings Symposia/Conferences:
· Ely, L. O., 1997.  Cost Benefit Analysis of Forages.  1997 Southeast Dairy Herd Management Conference, p. 7-15.

· C. Vann, M. DeLorenza and L. Ely, 1999.  Dairy Business Analysis Project: Critical Financial Performance Factors from Three Years of Analysis.  Proceedings 1999 Florida Dairy Production Conference.  Gainesville, FL.

· Andreasen, A., R. Giesy, M. Hoekema, P. Miller, M. Sowerby, T. Seawright, C. Vann and L. Ely.  1999.  Dairy Business Analysis Project 1998 Regional Summary Information.  Proceedings Florida Dairy Business Conference.  Ocala, FL.
· Ely, L., A. Andreasen, R. Giesy, M. Hoekema, P. Miller, M. Sowerby, T. Seawright and C. Vann.  1999.  Comparison of Florida and Georgia Dairies in the 1998 Dairy Business Analysis Project.  Proceedings Florida Dairy Business Conference.  Ocala, FL.
· Hoekema, M. J., AAndreasen, A., R. Giesy, P. Miller, M. Sowerby, T. Seawright, C. Vann and L. Ely.  1999.  Dairy Business Analysis Project: Financial Opportunities and Constraints on Georgia and Florida Dairies.  Proceedings 1999 Southeast Dairy Herd Management Conference, p. 40-49.

· Chapa, A. M., J. W. Smith, L. O. Ely, W. D. Gilson, M. Nakazawa, and K. Jacobsen, 1999.  Using the Internet to Find Dairy Management Information.  Proceedings 1999 Southeast Dairy Herd Management Conference, p. 7-11.

· Gilson, W. D., J. W. Smith, L. O. Ely and A. M. Chapa, 2000.  Regional, herd size and production differences in culling for mastitis.  National Mastitis Council Annual Meeting Proceedings, 2000, p. 164-166.

· Hoekema, M. J., R. Giesy, M. Sowerby, T. Seawright, P. Miller, A. Andreasen, C. Vann and L. Ely, 2000.  Dairy Business Analysis Project: The Implicaitons of Herd Turnover on Profits.  Proceedings Florida Dairy Production Conference, p. 34-37.

· Smith, J. W., L. O. Ely, W. D. Gilson, A. M. Chapa, C. Ramakrishana, S. Chellapilla, and W. D. Potter, 2000.  Dairy Herd Management Benchmarks.  Proceedings 2000 Southeast Dairy Herd Management Conference, p. 9-16.

· Ely, Lane O. 2001.  Evaluation of DHI Records for Regional and Herd Size Differences.  Proceedings 2001 Southern Dairy Conference.  Http://www.ces.uga.edu/Agriculture/ag econ/workshops/proceedings 2001.htm

· C. Ramakrishana, S. Chellapilla, W. D. Potter, J. W. Smith, L. O. Ely and W. D. Gilson, 2001.  Dairy Producer’s Assistant: A Web-Based Expert System for Dairy Producer Proceedings of 39th Annual Association for Computer Machinery.  p. 108-111.


Extension Bulletins/manuals:
· Ely, Lane O. 1998.  Financial Data for Georgia Dairies, 1996.  DS98-01.  University of Georgia, Cooperative Extension Service, January 1998.

· Ely, Lane O. 1999.  Financial Data for Georgia Dairies, 1997.  AS-114.  University of Georgia, Cooperative Extension Service, January 1999.

· Hoekema, M. J., A. Andreasen, R. Giesy, P. Miller, M. Sowerby, T. Seawright, C. Vann and L. Ely, 2000.  Dairy Business Analysis Project: Financial Opportunities and Constraints on Georgia and Florida Dairies.  Bulletin 1188.  University of Georgia Cooperative Extension Service, April, 2000.

· Smith, J. W., A. M. Chapa, L. O. Ely and W. D. Gilson, 2000.  Dairy Production and Management Benchmarks.  Bulletin 1193.  University of Georgia Cooperative Extension Service, December 2000.

· Smith, J. W., A. M. Chapa, W. D. Gilson, and L. O. Ely, 2000.  Somatic Cell Count Benchmarks.  Bulletin 1194.  University of Georgia Cooperative Extension Service, December, 2000.

Research/Extension reports, fact sheets, newsletters:

· Ely, Lane O.  1997.  Dairy Farm Financial Survey.  Georgia Dairyfax, March/April 1997.

· Ely, Lane O. and James W. Smith, 1997.  Are Long Calving Intervals Costing You $$.  Georgia Dairyfax, May/June 1997.

· Ely, Lane O.  1997.  Balance Your Rations when Changing Forages.  Georgia Dairyfax, May/June 1997.

· Ely, Lane O.  1997.  Know the Dry Matter.  Georgia Dairyfax, July 1997.

· Ely, Lane O.  1997.  Let the Numbers Help You Make the Decision.  Georgia Dairyfax,    August/September/October 1997.

· Ely, Lane O.  1998.  Financial Data for Georgia Dairies - 1996.  Georgia Dairyfax, Jan/Feb 1998.

· Ely, Lane O.  1998.  Baxter Street --- Athens, Georgia.  Georgia Dairyfax, May/June 1998.

· Ely, Lane O.  1998.  Monitor Forage Quality.  Georgia Dairyfax, May/June 1998.

· Ely, Lane O.  1998.  Meeting the Challenge of Drought.  Georgia Dairyfax, September/October 1998.

· Ely, Lane O.  1998.  Leasing Cows: An Option.  Georgia Dairyfax, November/December 1998.

· Ely, Lane O.  1998.  What is Research?  Georgia Dairyfax, November/December 1998.

· Ely, Lane O. 1998.  1997 Cash Financial Survey of Georgia Dairy Farmers.  Georgia Dairyfax, November/December 1998.
· Smith, J. W. and L. O. Ely, 1998.  Effect of Herd Size on Measures of Management Efficiency.  1997 Annual Report, Department of Animal and Dairy Science, University of Georgia, p. 89-95.

· Ely, L. O., J. W. West, M. J. Bader and S. M. Brown, 1998.  Alternate Storage Methods for Whole Cottonseed.  1997 Annual Report, Department of Animal and Dairy Science, University of Georgia, p. 96-104.

· Ely, Lane O.  1999.  Manager Your Feed Bunk.  Georgia Dairyfax, January/February 1999.

· Ely, Lane O.  1999.  Acidosis.  Georgia Dairyfax, March/April 1999.

· Chapa, Angelica M., James W. Smith, Lane O.Ely, Walter D. Potter and Marco Nakazawa.  1999.  A New Website for Dairy Producers.  Georgia Dairyfax, March/April 1999.

· Ely, Lane O.  1999.  Drought Conditions Are Still on the Horizon.  Georgia Dairyfax, May/June 1999.

· Smith, J.W. and L.O. Ely, 1999.  Characteristics of Herds Milking 3x versus 2x.  Georgia Dairyfax, July/August 1999.

· Ely, Lane O.  1999.  Managing Your Feed Bunk and Water System to Maintain Feed Intake and Milk Production.  Georgia Dairyfax, July/August 1999.

· Ely, Lane O.  1999.  Does Everyone Know Who Bessy Is?, Georgia Dairyfax, July/August 1999.

· Ely, Lane O.  1999.  Silo Gas - BEWARE, Livestock Newsletter, September/October 1999.

· Ely, Lane O.  1999.  Silo Gas - BEWARE, Georgia Dairyfax, September/October 1999.

· Ely, Lane O.  1999.  1998 Dairy Cash Financial Survey, Georgia Dairyfax, November/December 1999.

· Smith, James W. and Lane O. Ely, 1999.  Cows Leaving the Herd Because of Death or Injury, Georgia Dairyfax, November/December 1999.

· Smith, J. W., L. O. Ely and W. D. Potter, 1999.  Internet and Computer Technology for Transfer of Information to Dairy Producers.  1998 Annual Report, Department of Animal and Dairy Science, University of Georgia, p. 109-111.

· Ely, L. O., M. J. Hoekema, R. Giesy, M. Sowerby, T. Seawright, P. Miller, A. Andreasen, and C. Vann, 2000.  Dairy Business Analysis Project: 1998 Georgia Summary Update 2000.  Georgia Dairyfax, January/February 2000.

· Ely, Lane O., 2000.  Pricing Silage.  Georgia Dairyfax, March/April 2000.

· Ely, Lane O., 2000.  Making Ration Adjustments for a Drought.  Georgia Dairyfax, May/June 2000.

· Ely, Lane O., 2000.  Check Your Dry Matter Percent with a Microwave.  Georgia Dairyfax, May/June 2000.

· Ely, Lane O., 2000.  Drought Brings Problems with Nitrates and Aflatoxin.  Georgia Dairyfax, July/August 2000.

· Ely, Lane O., 2000.  A Search for the Oldest Georgia Dairy.  Georgia Dairyfax, September/October 2000.

· Ely, Lane O., 2000.  New Year Task.  Georgia Dairyfax, November/December 2000.

· Chapa, A. M., J. W. Smith, L. O. Ely, W. D. Gilson, M. Nakazawa and K. Jacobsen, 2000.  Development of a Website for the Transfer of Information to Dairy Producers.  1999 Annual Report, Department of Animal and Dairy Science, University of Georgia,  p.70

· Ely, L. O., J. W. Smith, E. Kopel, D. Weber, L. D. Guthrie, and B. Ellison, 2000.  Weight, Height and Length Changes for Heifer Supplemented with Fermenten.  1999 Annual Report, Department of Animal and Dairy Science, University of Georgia, p. 79.

· Smith, J. W., A. M. Chapa, L. O. Ely, L. D. Guthrie and W. D. Gilson, 2000.  Effect of Region, Herd Size and Production Level on Cows Leaving the Herd Because of Death or Injury.  1999 Annual Report, Department of Animal and Dairy Science, University of Georgia, p. 92.

· Oleggini, G., L. O. Ely and J. W. Smith.  2001.  Milk, Fat and Protein Production for Different Regions and Herd Sizes.  2000 Annual Report, Department of Animal and Dairy Science, University of Georgia, p.83.

· Smith, J. W., L. O. Ely and W. D. Gilson.  2001.  Multi-stage Web Based System Analyzes Dairy Herd Production Information.  2000 Annual Report, Department of Animal and Dairy Science, University of Georgia, p. 90.

· Ely, Lane O., 2001. Toubleshooting a Feeding Problem.  Georgia Dairyfax, January/February 2001.

· Smith, J. W. and L. O. Ely, 2001.  Effect of Region on the Reasons Cows Leave the Herd.  Georgia Dairyfax, March/April 2001.

· Ely, Lane O., 2001.  A Visit to New Zealand.  Georgia Dairyfax, March/April 2001.

· Ely, Lane O., 2001.  Be Sure to Follow Good Silage Management to Provide Nutrients to Your Cows. Georgia Dairyfax, March/April 2001.

· Smith, James W. and Lane O. Ely, 2001.  Relationship Between Rolling Herd Average and Farm Profitability.  Georgia Dairyfax, May/June 2001.

· Smith, James W. and Lane O. Ely, 2001.  Effect of Herd Size and Milk Production Level in Cows Leaving the Herd.  Georgia Dairyfax, May/June 2001.

· Ely, Lane O., 2001.  Dairy Business Analysis Project for 2000.  Georgia Dairyfax, May/June 2001.

· Ely, Lane O., Dan Webb, and Marvin Hoekema. 2001. Dairy business analysis project:1999 summary for Florida and Georgia dairy fax, May/June 2001.

· Business Analysis Ely, Lane O. and James W. Smith, 2001.  Benchmarks.  Georgia Dairyfax, July/August 2001.

Popular press:

· Smith, J.W, and L.O. Ely, 1997.  Management Practices Influence Production,Somatic Cell Counts, Feedstuff, Jan. 13, 1997 p. 9.

· Smith, J. W. and L. O. Ely, 1997.  Effect of Bovine Somatotropin on Milk Production of Holstein Cows on a Commercial Dairy Farm, Southeast Milk Producers, Spring 1997, p. 22-23.

· Ely, Lane O.  1997.  Rebalance Rations When Switiching Forages, Dairy Herd Management, Oct. 1997, p. 18.

· Hoekema, M., R. Giesy, P. Miller, M. Sowerby, B. Tervola, D. Solger, P. Joyce, T. Seawright, C. Vann, M. Delorenzo, and L. Ely.  1999.  Defining Cost Control.  Country Folks Dairy Farm South, March 1999.

· Ely, Lane, 1999.  Understand Cow Leases, Dairy Herd Management.  March 1999. 

· Hoekema, M., R. Giesy, P. Miller, M. Sowerby, B. Tervola, D. Solger, P. Joyce, T. Seawright, C. Vann, M. Delorenzo, and L. Ely.  1999.  Revenues: More than Just Cash in the Pocket.  Country Folks Dairy Farm South, April 1999.

· Hoekema, M., R. Giesy, P. Miller, M. Sowerby, B. Tervola, D. Solger, P. Joyce, T. Seawright, C. Vann, M. Delorenzo, and L. Ely.  1999.  Capital Efficiency: More than Just Another Ratio.  Country Folks Dairy Farm South, June 1999, p. 2, 5.

· Hoekema, M. J., R. Giesy, P. Miller, M. Sowerby, T. Seawright, P. Joyce, B. Tervola, D. Solger, C. Vann, M. Delorenzo and L. Ely, 1999.  Financial Efficiency: What May Not Be Disclosed in the Fine Print.  Country Folks Dairy Farm South, August 1999.          

· Hoekema, M. J., R. Giesy, P. Miller, M. Sowerby, A. Andreason T. Seawright, C. Vann and L. Ely, 1999.  Dairy business Analysis Project 1998 Financial Performance Benchmarks.  Country Folks Dairy Farm South, August 1999.

· Hoekema, M. J., R. Giesy, P. Miller, M. Sowerby, T. Seawright, C. Vann and L. Ely.  1999.  Guess What May Be Eating Your Lunch: The Hidden Costs of Cull Rate (Part 1).  Country Folks: Dairy Farm South, September 1999.

· Hoekema, M. J., R. Giesy, P. Miller, M. Sowerby, T. Seawright, C. Vann and L. Ely.  1999.  Guess What May Be Eating Your Lunch: The Hidden Costs of Cull Rate (Part 2).  Country Folks: Dairy Farm South, October 1999.

· Ely, Lane O.  2000.  Seeing the Future.  The Pioneer Inovation. Vol. 4, p. F8, December 2000.

· Smith. J.W. and L. O. Ely.  2001.  Reasons Cows are Culled Given by Size, Region and Production.  Hoard’s Dairyman  146: 92, February 2001.

· Ely, Lane O., 2001.  Look for Checkpoints in Your Feeding Program.  Hoard’s Dairyman, April 10, 2001.  p. 256.

· Ely, Lane O., 2001.  To Make High-Quality Silage, Harvest and Pack Quickly.  Hoard’s Dairyman.  May 25, 2001. p. 368.

· Ely, Lane O., 2001.  Dairy Business Analysis Project for 2000.  The Georgia Milk Review.  July 2001.  Vol. 12, Issue 6.

Computer software/programs:
Dairy Manager

A reviewed website with links to dairy production information.

Dairy MAP

A web based program to analyze production records. Areas for improvement are highlighted. An expert system is being developed to further analyze management practices and to make recommendations.

ILLINOIS
Journal articles:

· Spahr, S.L., and E. Maltz. 1997. Herd management for robot milking. Comput-Electron-Agric. 17: (1): 53. 

· Al-Taras, E. E. and S. L. Spahr.  1998.  Detection and characterization of estrus in dairy cattle using an electronic heatmount detector and an electronic activity tag.  J. Dairy Sci. 84:792

· Domatob, F. N., J. E. Novakofski, and S. L. Spahr.  1998.  Comparison of ultrasound instruments using a commercial tissue mimicking phantom.  J. Animal Sci. 

· Domatob, F. N., S. L. Spahr, J. E. Novakofski, and A. Mizrach.  1998.  Measurement of sudermal fat by two ultrasonic machines for estimation of body condition in dairy cattle along lactation.  J. Dairy Sci. (submitted).

· Mizrach, A., U. Flitsanov, E. Maltz, S.L. Spahr, J.E. Novakofski, and M.R.  Murphy. 1999. Ultrasonic assessment of body condition changes of the dairy during lactation., Trans-ASAE 42: (3):805.

· Al-Taras, E.E., and S.L. Spahr. 2001. Detection and characterization of estrus in dairy cattle within electronic activity tag. J. Dairy Sci. 84:792.

Abstracts of papers presented:

· Domatob, F. N., S. L. Spahr, J. E. Novakofski, A. Mizrach, and E. Maltz.  1998.  Measurement of subdermal fat in dairy cattle along lactation by two ultrasonic machines.  J. Anim. Sci. Vol 76, Suppl. 1/J. Dairy Sci. Vol. 81, Suppl. 1/1998.  page 262, paper 1022.

· Shim, E. H., R. D. Shanks, and G. C. McCoy.  1998.  Cow performance to filler materials in stall mattresses.  J. Anim. Sci. Vol. 76, Suppl. 1/J. Dairy Sci. Vol. 81, Suppl. 1/1998.  page 47, paper 186.

Popular press articles:
· Spahr, S. L.  1998.  Future national ID following F.A.I.R.?  Hoard's Dairyman (submitted to Hoard's Dairyman).

· Spahr, S. L. 1998.  The industry needs to be behind a single identification, or one single national ID dairy system?  (submitted to Hoard's Dairyman).

· Spahr, S. L.  1998.  Will the milking machine companies fight or switch to American ID?  Or will milking machines join American ID?  (submitted to Hoard's Dairyman).

Research/Extension reports/fact sheets, newsletters:

· Heisner,  P., E. H. Shim,  G. McCoy, and R. Shanks.  1998.  Will cows select their bed?  1998 Illinois Dairy Report, Illinois Cooperative Extension.  Urbana. p. 94-95.

· Orias, F., S. L. Spahr, R. D. Shanks, and E. Maltz.  1998.  Effects of nutrition on production and pattern of daily milk following PosilacTM.  1998 Illinois Dairy Report, Illinois Cooperative Extension.  Urbana.  p. 73-75.

· Spahr, S. L.  1998.  Revisiting the milker robot.  1998 Illinois Dairy Report, Illinois Cooperative Extension.  Urbana.  p. 42-44.

· Spahr, S. L., F. N. Domatob, A. Mizrach, J. E. Novakofski, and E. Maltz.  1998.  Potential for developing a sensor to measure body condition score.  1998 Illinois Dairy Report, Illinois Cooperative Extension Service. Urbana.  p. 50-52.

Theses, MS/PhD

*
Domatob, F. N.  1998.  Subdermal fat determined by ultrasound and electrical conductivity, and its relationship to body condition score of dairy cows.  Ph. D. Dissertation.  University of Illinois, Urbana.  139 pages.

INDIANA

Journal articles:

· Eicher, S.D., J.L. Marrow-Tesch, J.L. Albright, J.W. Dailey, C.R. Young, and L.H. Stanker. 1999. Tail-docking alters behavior and immunological and endocrine measures. Submitted J. Dairy Sci. (MS # 9264).

· Greenfield, R.B., M.J. Cecava, T.R. Johnson, and S.S. Donkin. 1999. Impact of dietary protein amount and rumen undegradability on intake, prepartum liver triglyceride, plasma metobolites and milk production in transition dairy cattle. Purdue Expt. Station Paper # 16,054. Submitted J. Dairy Sci. (MS # 9262).

· Hartwell, J.H., M.J. Cecava, B.Miller, and S.S. Donkin. 1999. Rumen protected choline and dietary protein for transition cows. J. Dairy Sci. (Manuscript under review).

· Eicher, S.D., J.L. Marrow-Tesch, J.L. Albright, J.W. Dailey, C.R. Young, and L.H. Stanker. 2000. Tail-docking influences on behavioral, immunological, and endocrine responses in dairy heifers. 2000. J. Dairy Sci. 83:1456-1462.

· Eicher, S.D.2001. Symposium: Livestock Transport: Industry Issues and Research Challenges: Transportation of cattle in the dairy industry.  J. Dairy Sci. 84:E19.

· Eicher, S.D., J.L. Marrow-Tesch, J.L. Albright, and R.E. Williams. 2001. Tail-Docking alters fly numbers, fly-avoidance behaviors, and cleanliness, but not physiological measures. J. Dairy Sci. 84:1822-1828.

· Greenfield, R.B. M.J. Cecava, T.R. Johnson, S.S. Donkin. 2001. Impact of dietary protein amount and rumen undegradabilty on intake, peripartum liver triglyceride, plasma metabolites, and milk production in transition dairy cattle. J. Dairy Sci: 703-710.

· Schutz, M.M. and E.A. Pajor. 2001. Symposium: A Tribute to A.E. Freeman:  Genetic control of dairy cattle behaviors.. J. Dairy Sci: 84:E 31

Abstracts of papers presented:

· Eicher, S. D., J. L. Morrow-Tesch, J. L. Albright, and R. E. Williams.  1998.  Physiological and behavioral changes of tail-docked cows during fly season.  J. Dairy Sci.  81 (Suppl. 1):101.  ADSA/ASAS Joint Meeting (Abstr. P 392).

· Greenfield, R., S. S. Donkin, M. J. Cecava, and T. R. Johnson.  1998.  Protein requirements of transition dairy cows.  J. Anim. Sci.  75 (Suppl. 1):197.  MW ADSA/ASAS (Abstr.  P 79).

· Morrow-Tesch, J., J. Dailey, and K. Scott.  1998.  Effect of social and physical environment on dairy calf behavior and performance.  J. Dairy Sci.  81 (Suppl. 1):104. ADSA/ASAS Joint Meeting (Abst. 401).
· Hartwell, J.H., M.J. Cecava, B. Miller, and S.S. Donkin. 1999. Rumen protected choline and dietary protein for transition cows. J. Dairy Sci. 82(Suppl. 1):125.

· Hayirli, A., R.R. Grummer, E.V. Nordheim, P.M. Crump, D.K. Beede, M. J. VandeHaar, L.H. Kilmer, J.K. Drackley, D.J. Carrol, G.A. Varga, and S.S. Donkin. 1999. Prediction equations for dry matter intake of transition cows fed diets that vary in nutrient composition. J. Dairy Sci. 82(Suppl. 1):113.

· Johnson, T.R., M.J. Cecava, G.M. Anthony, J.W. Lemkuhler, and P.A. Ludden. 1999. Milk production by lactating cows fed hydrolyzed poultry feathermeal and bloodmeal. J. Dairy Sci. 82 (Suppl. 1):

· Johnson, T.R., H. Bucholtz, and M.L. Eastridge. 1999. Tri-State Dairy Nutrition Conference. J. Dairy Sci. 82 (Suppl. 1);

· Pajor, E.A., J. Rushen and A.M. de Passille. 1999. Aversion learning techniques to evaluate dairy cows handling practices. J. Animal Sci. 77 (Suppl. 1):149.

· McKee, C.A., S.D. Eicher, and T.R. Johnson, 2000. Ascorbic acid and a beta-glucan product from Saccharomyces cerevisiae influence on dairy calf well-being. J. Dairy Sci. 83:Supp.1. 134.

· Eicher, S.D., C.A. McKee, J.A. Caroll, and T.R. Johnson. 2001. Oral ascorbic acid and beta-glucan affect cytokine differently after LPS challenge. FESEB Abst. 7-16-01.

· McKee, C.A. J.A. Caroll, S.D. Eicher, M.E. Zannelli, L.A. Beausang, and R.L. Matteri. 2001. Supplemental vitamin C and betaglucan and he LPS-induced imunological response in young pigs. J. Anim. Sci 79:3 Supp. 2. Abst. 3.

· Johnson, T.R., S.D. Eicher, C.A. McKee, K.L. Cutshall, M.L. Henry, and S.P. Coburn. 2001. Supplementation of ascorbic acid and plasma concentration in the neo-natal calf. J. Dairy Sci. 84: 292. Suppl.1, Abst. 1204. 

Proceedings Symposia/Conferences:

· Eastridge, M. L., H. Bucholtz, and T. R. Johnson.  1998.  Current Research in Dairy Cattle Nutrition at Michigan State University, The Ohio State University, and Purdue University.  pp. 226-227.  in: Tri-State Dairy Nutrition Conference Proceedings.  Ft. Wayne, IN.  April 21-22, 1998.

· Eicher, S.D., and J.L. Morrow-Tesch. 1998. Lymphocyte phenotypes and plasma IgG change following transport stress with or without electrolyte treatment in calves. Proceedings of Conference of Research Workers in Animal Diseases. p 57. Iowa State University Press, Ames, IA.

· Kenyon, S. J.  1998.  Experience with Teams on Dairy Farms.  pp. 175-179.  in: Tri-State Dairy Nutrition Conference.  Ft. Wayne, IN.  April 21-22, 1998.

· Bucholtz, H., M.L. Eastridge, T.R. Johnson, and M.M. Schutz. 1999. Current research in dairy cattle nutrition at Michigan State, The Ohio State and Purdue Universities. Proceeding of Tri-State Nutrition Conference, Fort Wayne, IN, pp 259-272.

· Johnson, T.R., and M.M. Schutz. 1999. Feeding practices of high producing herds in Indiana, Ohio, and Michigan. Proceedings of Tri-State Dairy Nutrition Conference, Fort Wayne, IN, pp 275-281.

· Kenyon, S.J. 1999. Biosecurity - the role of the feedperson/nutritionist. Proceedings of Tri-State Dairy Nutrition Conference, Fort Wayne, IN, pp 133-134.

· VandeHaar, M.J., and S.S. Donkin. 1999. Protein nutrition of dry cows. Proceedings of Tri-State Dairy Nutrition Conference, Fort Wayne, IN, pp 113-130.

· McKee, C.A., S.D. Eicher, and T.R. Johnson, and E.A. Pajor. 2000. Supplemental vitamin C and a beta-glucan product enhance dairy calf welfare. 2000. Abstract; 34 th Congress of International Society of Applied Ethology. Florianopolis, Brazil. Oct. 17-20, 2000

· McKee, C.A., S.D. Eicher, and T.R. Johnson. 2000. Vitamin C and a beta-glucan product effects on neonatal calf immunity.  Abstract; Conference of Research Workers in Animal Disease, Chicago, IL. Nov. 11-14, 2000.

· Eicher, S.D. 2001. Nutritional intervention during transportation of heifers.  Proceedings of Tri-State Dairy Nutrition Conference,  Fort Wayne, IN. Pg. 133-141.

· Eicher, S.D. 2001. Transportation stress in calves. Proceedings of PDHGA NE Regional Conference, Toledo, OH.

Popular press articles:

*
Eicher, P.S. 1999. Data on docking. Opinions, Brickbats Bouquets. Hoard’s Dairyman. May 1999, Vol. 144:110, p 390.

IOWA

Journal articles:

· Bigner, D.R., J.P. Goff, M.A. Faust, H.D. Tyler, and R.L. Horst. 1997. Comparison of roal sodium compounds for the correction of acidosis.  J. Dairy Sci. 80:2162.

· Faust, M.A., M.L. Kinsel, and M.A. Kirkpatrick. 2001. Characterizing biosecurity, health, and culling during dairy herd expensions. J. Dairy Sci. 84:955.

Abstracts of papers presented:
· Faust, M. A. and L. H. Kilmer  1988.  Evaluating milk urea nitrogen data.  J. Dairy Sci.  81(Suppl. 1):So26.

· Lunak, M., and M. A. Faust.  1998.  Economic values for changing biological measures of dairy herd performance.  J. Dairy Sci.  81(Suppl. 1):P1029.

· Lunak, M., and M. A. Faust.  1998.  Price sensitivity of marginal values for herd performance measures.  J. Dairy Sci.  81(Suppl. 1):P1030.

Proceedings Symposia/Conferences:

· Faust, M. A. and M. Kinsel.  1998.  Culling during dairy herd expansions.  Paper presented at the 1998 Minnesota Dairy Veterinary Conference.  St. Paul.

· Faust, M. A.  1998.  Variability of MUN results.  Paper presented at the 1998 National DHIA Lab Manager Conference on MUN Analyses.  Minneapolis, MN.
Theses:

*
IIlams, J. C.  1998.  Effects of days open on dairy cow lifetime profitability.  M.S. Thesis.  Iowa State University, Ames.

KANSAS

Journal articles:

*
Meyer, M.J., J.F. Smith, J.P Harner III, J.E. Shirley, and E.C. Titgemeyer. 1999. Performance of lactating dairy cattle in three different cooling systems. J. Animal Sci. 82:843. 

Abstracts of  papers presented:

· Meyer, M.J., K.A. Schmidt, J.E. Shirley, and D. Sukup. 1998. Assessment of mastitic infection in bovine milk using ATP bioluminescence. J. Dairy Sci. 76(Suppl. 1):260.

· Shirley, J.E., A.F Park, M.V. Scheffel, and E.C. Titgemeyer. 1999. Extruded-expelled cottonseed meal (express) as a source of protein and fat for lactating dairy cows. J. Animal Sci. 77(Suppl. 2):65. 

· Shirley, J.E., M.V. Scheffel, A.F. Park, J.F. Smith, E.C. Titgemeyer, and E.C. Thomas. 1999.  Growth and gain efficiency of dairy replacement heifers supplemented with Rumensin or Bovatec. J. Dairy Sci. 82(Suppl. 1):47.

· Ferdinand, E.E., J.E. Shirley, M.J. Meyer, A.F. Park, M.J. VanBaale, and E.C. Titgemeyer.  2000.  Relationship between milk and plasma urea nitrogen concentrations and feeding time.  J. Dairy Sci. (Suppl 1) 83:242. 

· Isch, J.A., J.E. Shirley, M.V. Scheffel, E.C. Titgemeyer, and E.C. Thomas.  2000.  Effect of initial feeding program on heifer performance when Rumensin is later incorporated into the diet.  J. Dairy Sci. 83:298 (Abst).  

· Meyer, M.J., J.E. Shirley, E.C. Titgemeyer, M.V. Scheffel, and R.U. Lindquist.  2000.  Evaluation of wet corn gluten feed in diets for lactating dairy cows.  J. Dairy Sci. 83:299 (Abst). 

· Meyer, M.J., J.E. Shirley, and E.C. Titgemeyer.  2000.  Effect of processing and fat removal on the value of cottonseed in diets for lactating dairy cows.  J. Dairy Sci. 83:300 (Abst).   

· Park, A.F., M.J. Meyer, J.M. DeFrain, J.E. Shirley, E.C. Titgemeyer, T.T. Marston, J.F. Gleghorn, and L.E. Wankel.  2000.  Effect of wet corn gluten feed on intake and performance during the periparturient period. J. Dairy Sci. (Suppl 1) 83:253.

· Sargeant, J.M., K.E. Leslie, J.E. Shirley, M.E. Scheffel, G.H. Lin, and B.J. Pulkrabek.  2000.  Evaluation of the California mastitis test for screening dairy cows for intramammary infection at calving.  J. Dairy Sci. 83:(Suppl. 1):38.

· VanBaale, M.J., J.E. Shirley, E.C. Titgemeyer, M.J. Meyer, A.F. Park, R.U. Lindquist, and R.T. Ethington.  2000.  Determination of the amount of wet corn gluten feed to include in diets for lactating dairy cows. J. Dairy Sci. (Suppl 1) 83:266.

Proceedings Symposia/Conferences:

· Smith, J. F., D. V. Armstrong, M. J. Gamroth and J. P. Harner, III.  1998.  Factors Affecting Milking Parlor Efficiency and Operator Walking Distance.  Page 217 in Nat. Mastitis Council Ann. Meeting Proc., Madison, WI.

· Armstrong, D.V., P.E. Hillman, M.J. Meyer, J.F. Smith, S.R. Stokes, and J.P. Harner. 1999. Heat Stress Management in Freestall Barns in the Western U.S. Western Dairy Management Conference, Las Vegas, NV, April 8-10, pp 87-98. 

· Meyer, M.J., J.F. Smith, J.P. Harner, J.E. Shirley, E.C. Titgemeyer, and M.L. Brouk. 1999.  Performance of Lactating Dairy Cattle in Three Different Cooling Systems. Proceedings of ASAE Annual International Meeting, July 18-21, Paper No. 994009.

· Smith, J.F., D.V. Armstrong, and J.P. Harner. 1999a. What We Learned About Cooling Cows.  Proceedings of the Minnesota Dairy Health Conference, May 25-27, pp 83-90

· Smith, J.F., J.P. Harner, M.L. Brouk, D.V. Armstrong, M.J. Gamroth, and M.J. Meyer. 1999b. Relocation and Expansion Planning.  Western Dairy Management Conference, Las Vegas, NV, April 8-10, pp 73-85.

Extension bulletins/manuals:

· Smith, J. F and J. P. Harner, III.  1998.  Planning a Dairy Expansion.  Kansas State Univ. Coop. Ext. Service, Manhattan.  MF-2318.

· Smith, J. F., J. P. Harner III, J. R. Dunham, J. Stevenson, G. L. Stokka and M. M. Meyer.  1998.  Coping with Summer Weather: Dairy Management Strategies to Control Heat Stress.  Kansas State Univ. Coop. Ext. Service, Manhattan.  MF-2319.

· Smith, J.F., J.P. Harner III, J.R. Dunham, J.S. Stevenson, J.E. Shirley, G. Stokka, and M.J. Meyer. 1998. Coping with summer weather: Dairy management strategies to control heat stress. Kansas State University Agr. Exp. Stat. and Cooperative Extension Service publication MF-2319.

· Harner, J.P., J.F. Smith, M.J. Brouk, and J.P. Murphy. 1999. Sprinkler Systems for Cooling Dairy Cows at a Feed Line. Cooperative Extension Service Publication, Kansas State University, MF-2401.

· Smith, J.F., J.P. Harner, M.L Brouk, D.V. Armstrong, M.J. Gamroth, M.J. Meyer, G. Boomer, G.Bethard, and D. Putnam. 1999. Relocation and Expansion Planning for Dairy Producers.  Kansas State University Cooperative Extension Service Publication, MF-2424.

Research/Extension reports, fact sheets, newsletters:

· Meyer, M.J., K.A. Schmidt, J.E. Shirley, and D. Sukup, 1998. Assessment of mastitic infection in Bovine milk using ATP Bioluminescence. KSU Dairy Day Report of Progress 821. pp 32-35. 

· Meyer, M.J., J.F. Smith, J.P. Harner III, J.E. Shirley, and E.C. Titgemeyer. 1998. Performance of lactating dairy cattle in three different cooling systems. Kansas State University Dairy Day Report of Progress 821, pp 12-15. 

· Shirley, J.E., A.F. Park, M.V. Sheffel, and E.C. Titgemeyer. 1998. Extruded-expelled cottonseed meal (Express) as a source of protein and fat for lactating dairy cows. Kansas State University Dairy Day Report of Progress 821, pp 40-42.  

· Shirley, J.E., M.V. Scheffel, A.F. Park, J.F. Smith, and E.C. Titgemeyer. 1998. Growth and feed efficiency of growing dairy replacement heifers supplemented with Rumensin or Bovatec.  Kansas State University Dairy Day Report of Progress 821, pp 46-49.

· Shirley, J.E., M.V. Scheffel, A.F. Park, J.F. Smith, T.G. Rozell, and J.S. Stevenson. 1998.  Sampling techniques for and interpretation of milk urea nitrogen concentration. Kansas State University Dairy Day Report of Progress 821, pp 16-19. 

· Shirley, J.E., E.C. Titgemeyer, J.S. Drouillard, A.F. Park, and M.V. Scheffel. 1998. Processed grain sorghum and grain sorghum combinations for dairy cows. Kansas State University Dairy Day Report of Progress 821, pp 43-45.  

· Meyer, M.J., J.E. Shirley, E.C. Titgemeyer, M.V. Scheffel, and A.F. Park.  1999.  Effects of processing and fat removal on the value of cottonseed in diets for lactating dairy cows.  KSU Dairy Day Report of Progress 842:1-3.

· Meyer, M.J., J.E. Shirley, E.C. Titgemeyer, M.V. Scheffel, and A.F. Park.  1999.  Extruded-expelled cottonseed meal with lint as a source of rumen undegradable protein for lactating dairy cows.  KSU Dairy Day Report of Progress 842:8-12.

· Sargeant, J.M., J.E. Shirley, B.J. Pulkrabek, M.E. Scheffel, and A.F. Park.  1999.  The use of somatic cell counts to identify cows with subclinical mastitis at calving.  KSU Report of Progress 842:19-22. 

· VanBaale, M.J., J.E. Shirley, M.V. Scheffel, and E.C. Titgemeyer.  1999.  Evaluation of wet corn gluten feed as an ingredient in diets for lactating dairy cows.  KSU Dairy Day Report of Progress 842:17-18.

Popular press:

*
Meyer, M.J., J.F. Smith, J.P. Harner III, J.E. Shirley, and E.C. Titgemeyer. 1999. “Do freestall barn fans pay their way?” Hoard’s Dairyman, Volume 144:10, p 420.

KENTUCKY

Journal articles:

· Franklin, S.T., C.E. Sorenson, and D.C. Hammell. 1998. Influences of vitamin A supplementation in milk on growth, health, plasma vitamin concentrations, and immune parameters of calves. J. Dairy Sci. 81:2623-2632.

· Rajaraman, V., B.J. Nonnecke, S.T. Franklin, D.C. Hammell, and R.L. Horst. 1998. Effect of vitamins A and E on nitric oxide production by blood mononuclear leukocytes from neonatal calves fed milk replacer. J. Dairy Sci. 81:3279-3285.

· Franklin, S.T., K.R. Martin, R.J. Baer, D.J. Schingoethe, and A.R. Hippen. 1999. Dietary marine algae (Schizochytrium sp.) increases concentrations of conjugated linoleic acid, docosahexanoic acid, and transvaccenic acid in milk of dairy cows. J. Nutr. 129: (in press).

· Donovan, D. C., D. J. Schingoethe, R. J. Baer, J. Ryali, A. R. Hippen, and S. T. Franklin.  2000.  Influence of dietary fish oil on conjugated linoleic acid and other fatty acids in milk fat from lactating dairy cows.  J. Dairy Sci. 83:2620.

· Franklin, S. T., B.J. Nonnecke, and R.L. Horst.  2000.  Plasma retinoids and composition of blood mononuclear leukocyte populations in dairy calves orally supplemented with 13-cis-retinoic acid.  J. Nutr. Immunol. (Accepted)

· Ametaj, B. N., B. J. Nonnecke,  S. T. Franklin, R. L. Horst, W. R. Bidlack, R. L. Stuart, and D. C. Beitz.  2000.  Dietary vitamin A modulates the uptake of RRR--tocopherol in plasma lipoproteins from calves fed milk replacer.  J. Nutr. 130:629-636. 

· Hammell, D. C., S. T. Franklin, and B. J. Nonnecke.  2000.  Use of the relative dose response (RDR) assay to determine vitamin A status of calves at birth and four weeks of age.  J. Dairy Sci. 83:1256-1263.

· Jackson, J. A., V. Akay, S. T. Franklin, and D. K. Aaron.  2000.  The effect of cation-anion balance on calcium requirement, feed intake, body weight gain and humoral response of dairy calves.  J. Dairy Sci. (Accepted).

· Nonnecke, B. J., M. P. Roberts, D. Godkin, R. L. Horst, D. C. Hammell, and S. T. Franklin.  2000. Influence of supplemental, dietary vitamin A on retinol-binding protein concentrations in the plasma of preruminant calves.  J. Dairy Sci. (Accepted).
· Nonnecke, B. J., R. L. Horst, D. C. Hammell, and S. T. Franklin.  2000.  Effects of supplemental vitamin A on retinoic acid concentrations in the plasma of preruminant calves.  Int. J. Vit. Nutr. Res. 70:27-310.
Abstracts of papers presented:

· Donovan, D.C., S.T. Franklin, A.R. Hippen, and H. Prezler. 1999. Growth and health of Holstein calves fed milk replacer supplemented with antibiotics and Enteroguard. J. Animal Sci. 82 (Suppl. 1):845.

· Donovan, D.C., D.J. Schingoethe, R.J. Baer, J. Ryali, A.R. Hippen, and S.T. Franklin. 1999. Influences of dietary fish oil on the concentration of conjugated linoleic acid and other healthful fatty acids in milk fat from lactating dairy cows. J. Dairy Sci. 82(Suppl.1):57.

· Franklin, S.T., R.J. Baer, and D.J. Schingoethe. 1999. Immune parameters of dairy cows fed diets rich in omega-3 fatty acids from marine algae. J. Dairy Sci. 82(Suppl. 1):60.

· Reber, A.J., S.T. Franklin, A.R. Hippen, C.C.L. Chase and D.J. Hurley. 1999. Trafficking of maternal colostral leukocytes in neonatal calves and effects on the neonatal immune systems. J. Dairy Sci. 82(Suppl. 1):33.

· Ryali, J., R.J. Baer, D.J. Schingoethe, D.C. Donovan, K.M. Kasperson, A.R. Hippen, and S.T. Franklin. 1999. Production of milk and butter higher in conjugated linoleic acid and other healthful fatty acids from cows fed fish oil. J. Dairy Sci. 82(Suppl. 1):16.

· Amaral-Phillips, D. M., and A. A. Polley.  2000.  Effect of physical form of calf starter on starter intake and days to weaning in dairy calves.  J. Dairy Sci. 83(Suppl. 1):251.

· Franklin, S. T., D. M. Amaral-Phillips, and A. A. Polley.  2000.  Suckling versus bottle-feeding of colostrum to Holstein calves.  J. Dairy Sci. 83:1179 (Abstr.)

Proceedings Symposia/Conferences;

· Amaral-Phillips, D.M. 1998. Merits of Feed Additives for the Transition Dairy Cow. Proceedings of Kentucky Ruminant Nutrition Workshop. 

· Franklin, S.T. 1998. Nutritional Influences on Immunity. 17th Kentucky Nutrition Workshop.

· Franklin, S.T. 1999. Recent research in calf nutrition. Proceedings of Kentucky Dairy Conference.

· Hippen, A.R., D.C. Donovan, and S.T. Franklin. 1999. Growth and health of Holstein calves fed milk replacers supplemented with antibiotics or Enteroguard. Proceedings of South Dakota Dairy and Forage Conference.

· Nonnecke, B.J., S.T. Franklin, R. Horst, M. Roberts, B. Ametaj, and J Godkin. 1999. Dietary vitamin A modulates plasma retinoic acid, retinol binding protein and vitamin E concentrations in neonatal calves. FASEB 99.

· Franklin, S.T. and D.M. Amaral-Phillips.  2000.  Calf Research at the University of Kentucky.  Kentucky Dairy Conference Proceedings.

Popular press articles:

· Amaral-Phillips, D.M. 1998. 1998 Forage Crop Presents Challenges. Kentucky Dairy Notes Esp. For Agents, November, 1998.

· Ballard, E., and D.M. Amaral-Phillips. 1998. The Importance of Forage Particle Size on the Health of the Dairy Cow. Kentucky Dairy Notes Esp. For Agents, December, 1998.

· Gillispie, K., and D.M. Amaral-Phillips. 1998. Merits of Dairy Checkoff. Kentucky Dairy Notes Esp. For Agents, December, 1998.

· Amaral-Phillips, D.M. 1999. Old Wives’ Tales Are Not Always True. Kentucky Dairy Notes Esp. for Agents, October, 1999.

· Amaral-Phillips, D.M. 1999. Incorrect Perceptions Can Be Costly. Kentucky Dairy Notes Esp. For Agents, September, 1999.

· Amaral-Phillips, D.M. 1999. Feeding Decisions For This Winter. Kentucky Dairy Notes Esp. For Agents, August, 1999.

· Amaral-Phillips, D.M. 1999. Managing the Future of the Dairy Herd. Kentucky Dairy Notes Esp. For Agents, July, 1999.

· Amaral-Phillips, D.M. 1999. Forage Acreage Governed by Yield and Quality Harvested. Kentucky Dairy Notes Esp. For Agents, April, 1999.

· Amaral-Phillips, D.M. 1999. Plan Now For a Successful Spring. Kentucky Dairy Notes Esp. For Agents, February, 1999.

· Ballard, E., and D.M. Amaral-Phillips. 1999. Feeding and Managing the Far-Off Dry Cow. Kentucky Dairy Notes Esp. For Agents, June, 1999.

· Gillispie, K., D.M. Amaral-Phillips, and G. Heersche, Jr. 1999. Ovarian Cysts. Kentucky Dairy Notes Esp. For Agents, February, 1999.

· Gillispie, K., and D.M. Amaral-Phillips. 1999. Merits of Close-Up Dry Cow Program. Kentucky Dairy Notes Esp. For Agents, June, 1999.

· McCleese, J., D.M. Amaral-Phillips, and P. Scharko. 1999. Cryptosporidiosis in Dairy Calves. Kentucky Dairy Notes Esp. For Agents. March, 1999.

· McCleese, J., and D.M. Amaral-Phillips. 1999. Choosing a Mineral Supplement for Your Dairy Cows. Kentucky Dairy Notes Esp. For Agents. January, 1999.

· Monroe, S., and D.M. Amaral-Phillips. 1999. Role of the Dry Period on Future Milk Production. Kentucky Dairy Notes Esp. for Agents.

· Monroe, S., and D.M. Amaral-Phillips. 1998. Dairy Cow Behavior: How It Affects Feeding Management Strategies. Kentucky Dairy Notes Esp. for Agents. December, 1998.

· Monroe, S., and D.M. Amaral-Phillips. 1999. Feeding and Managing Dairy Calves. Kentucky Dairy Notes Esp. for Agents. January, 1999.

· Polley, A., D.M. Amaral-Phillips, and S. Franklin. 1999. The Importance of Feeding Colostrum to Dairy Calves. Kentucky Dairy Notes Esp. for Agents. March, 1999.

Extension bulletins/manuals:

· Amaral-Phillips, D.M., and J.T. Johns. 1998. Meeting Nutritional Needs of Cattle on Pasture. Kentucky Grazing School Manual.

· Amaral-Philips, D.M., and S.T. Franklin. 1999. Feeding and Managing the Far-Off Dry Cow. University of Kentucky ASC-156 (peer reviewed).

· Scaletti, R.W., D.M. Amaral-Phillips, and R.J. Harmon. 1999. Using Nutrition to Improve Immunity Against Disease in Dairy Cattle: Copper, Zinc, Selenium, and Vitamin E. University of Kentucky ASC-154 (peer reviewed). 

Research/Extension reports, fact sheets, newsletters:

· Amaral-Phillips, D.M.   May 2000. Comparative  Pricing of Wet Byproducts.  Kentucky Dairy Notes Esp. for Agents.

· Amaral-Phillips, D.M.  April 2000.  Nutritional Calculations.  Kentucky Dairy Notes Esp. for Agents.

· Amaral-Phillips, D.M.  April 2000.  Potassium Content (not Calcium Content) of Forages Influences the Incidence of Milk Fever.  Kentucky Dairy Notes Esp. for Agents.

· Amaral-Phillips, D.M.  March 2000.  Replacing Lost Tobacco Income with More Cows or Raising Heifers or Hay.  Kentucky Dairy Notes Esp. for Agents.

· Amaral-Phillips, D.M.  January 2000.  Nutrition Tidbits.  Kentucky Dairy Notes Esp. for Agents

LOUISIANA

Journal Articles:

*
Williams, C.C., K.A. Cummins, M.G. Hayek, and G.M. Davenport.  2000.  Effects of dietary protein on whole-body protein turnover and endocrine function in young-adult and aging dogs.  J. Anim. Sci.  (Accepted).

Abstracts of papers presented:

· Crochet, B.T., C.C. Williams, L.D. Bunting, and J.M. Fernandez.  2000.  Metabolic responses of periparturient Holstein cows and heifers supplemented with chromium picolinate.  J. Dairy Sci.  83 (Suppl. 1):287.

· Kaye, M.M., J.M. Fernandez, C.C. Williams, T.W. White, R.L. Walker, and G.D. Harding.  2000.  Differential responses to an oral urea load test in small ruminants: species and breed effects.  ASAS Southern Section.  p. 20.

· Cheatham, C.M., C.C. Williams, J.M. Fernandez, W.A. Nipper, H.G. Bateman, II, J.C. Lovejoy, D.T. Gantt, L.R. Gentry, and G.E. Goodier.  2001.  Glucose metabolism in Holstein and Jersey calves fed milk replacer once versus twice daily.  J. Dairy Sci. 84 (Suppl. 1): 433.
· Cheatham, C.M., C.C. Williams, W.A. Nipper, H.G. Bateman, II, J.M. Fernandez, B.F. Jenny, D.T. Gantt, and G.E. Goodier.  2001.  Growth and development in Holstein and Jersey calves fed milk replacer once versus twice daily.  Abstracts, American Dairy Science Association Southern Section.

· Goodier, G.E., C.C. Williams, K.L. O’Reilly, T.G. Snider, J.C. Williams, H.G. Bateman, II, D.T. Gantt, and C.M. Cheatham.  2001.   Effects of supplemental vitamin E and lasalocid on disease severity and immune responses of calves challenged with Eimeria bovis.  J. Dairy Sci. 84 (Suppl. 1): 269.
· Goodier, G.E., C.C. Williams, J.C. Williams, H.G. Bateman, II, D.T. Gantt, and C.M. Cheatham.  2001.  Effects of supplemental vitamin E and lasalocid on growth and health of calves challenged with Eimeria bovis.  Abstracts, American Dairy Science Association Southern Section.

· White, T.W., J.M. Fernandez, G.D. Harding, R.L. Walker, C.C. Williams, H.G. Bateman, and M.A. Froetschel.  2001.  Effect of L-carnitine on lamb growth and metabolites.  J. Anim. Sci. 79 (Suppl. 1): 351.

· Williams, C.C., D.L. Thompson, Jr., H.G. Bateman, II, B.F. Jenny, D.T. Gantt, L.R. Gentry, G.E. Goodier, and C.M. Cheatham.  2001.  Effects of dietary protein and weaning age on hormone and metabolite concentrations in neonatal dairy calves. J. Dairy Sci. 84 (Suppl. 1): 226.
· Williams, C.C., D.T. Gantt, B.F. Jenny, and H.G. Bateman, II.  2001.  Effects of weaning age and dietary protein on growth in neonatal dairy calves.  Abstracts, American Dairy Science Association Southern Section. 
Proceedings Symposia/Conferences:

· Williams, C. C.  1999.  Geriatric Nutrition in the Dog.  Proceedings of the Auburn University Agricultural Conference.  Auburn, AL. pp. 167-171. 

· Williams, C.C.  1999.  Geriatric Nutrition in the Dog.  Proceedings of the Auburn University Agricultural Conference.  Auburn, AL. pp. 167-17

· Kaye, M.M, J.M. Fernandez, R.L. Walker, and C.C. Williams.  2000.  Effects of processing and storage on the measurement of hormones in goat blood. 7th International Conference on Goats, May 15-18, Tours, France.  page 451.

· Kaye, M.M, J.M. Fernandez, R.L. Walker, and C.C. Williams.  2000.  Effects of processing and storage on the measurement of hormones in goat blood. 7th International Conference on Goats, May 15-18, Tours, France.  page 451.

Research/Extension reports, fact sheets, newsletters:

· Cheatham, C., C. C. Williams, and B. F. Jenny.  2000.  When can calves be weaned?  Louisiana Dairy Report.  Louisiana State University Agricultural Center.  p. 9-10.

· Goodier, G. and C. Williams.  2000.  The transfer of passive immunity to neonatal dairy calves.  Louisiana Dairy Report.  Louisiana State University Agricultural Center.  p. 7-8.

· Sansinena, Marina, Dwain Bunting, Cathleen Williams, Wayne Adkinson, and Jerry Ward.  2000.  Utilization of phytate-bound phosphorus by dairy cattle.  Louisiana Dairy Report.  Louisiana State University Agricultural Center.  p. 30-32.


· Williams, C. C.  2000.  Raising replacement heifers: what are the options?  Louisiana Dairy Report.  Louisiana State University Agricultural Center.  p. 11-12.

· Williams, Cathleen C.  2000.  Raising replacement heifers: what are the options?  Louisiana Dairy Report.  Louisiana State University Agricultural Center.  p. 11-12.

MICHIGAN
Journal articles:

· Sanchez, W.K., D.K.Beede, and J.A. Cornell. 1997. Dietary mixtures of sodium bicarbonate, sodium chloride and potassium chloride: effects on lactational performance, acid-base status, and mineral metabolism of Holstein cows. J. Dairy Sci. 80:1207. 

· Chase, C.R., D.K. Beede, H.H. Van Horn, J.K. Shearer, C.J. Wilcox, and G.A. Donovan. 2000. Responses of lactating dairy cows to copper source, supplementation rate, and dietary antaginist (iron). J. Dairy Sci. 83:1845.

· Ferguson, J.D., D.K. Beede, R.D. Shaver, C.E. Polan, J.T. Huber, and P.T. Chandler. 2000. A method to analyze production responses in dairy herds. J. Dairy Sci: 83:1530.

· Ferguson, J.D., D.K. Beede, R.D. Shaver, C.E. Polan, J.T.Huber, and P.T. Chandler. 2000. Effects of inclusion of a blended protein product in 35 dairy herds in five rgions of the country. J. Dairy Sci. 83:1813.

· Mashek, D. G., and D. K. Beede. 2000. Peripartum responses of dairy cows to partial substitution of corn silage with corn grain in diets fed during the late dry period. J. Dairy Sci. 83: 2310-2318.

· Mashek, D. G., and D.. K. Beede. 2000. Peripartum responses of dairy cows fed energy-dense diets for 3 or 6 weeks prepartum. J. Dairy Sci. 83: (in press).

· Moore, S. J., M. H. VandeHaar, B. K. Sharma, T. E. Pilbeam, D. K. Beede, H. F. Bucholtz, J. S. Liesman, R. L .Horst, and J. P. Goff. 2000. Effects of altering dietary cation-anion difference on calcium and energy metabolism in peripartum cows. J. Dairy Sci. 83:2095-2104.

· Radcliff, R.P., M.J. VandeHaar, L.T. Chapin, T.E. Pibean, D.K. Beede, E.P. Stanisiewski, and H.A. Tucker. 2000. Effects of diet and injection of bovine somatotropin on Prepubertal growth and forst-lactation milk yields of Holstein cows. J. Dairy Sci. 83:23.

Abstracts of papers presented:

· Beede, D.K., T.E. Pilbeam, and S.M. Puffenbarger. 1999. Varying dietary calcium concentration with negative cation-anion difference for late pregnant cows: Effects on peripartum acid-base and calcium status, feed intake, health, and lactational performance. J. Dairy Sci. 82(Suppl. 1):69.

· Davidson, J.A., and D.K. Beede. 1999. Effects of programmed exercise of non-lactating, non-pregnant dairy cows. J. Dairy Sci. 82(Suppl.1):48.

· Hayirli, A., R.R. Grummer, E.V. Nordheim, P.M. Crump, D.K. Beede, M. J. VandeHaar, L.H. Kilmer, J.K. Drackley, D.J. Carrol, G.A. Varga, and S.S. Donkin. 1999. Prediction equations for dry matter intake of transition cows fed diets that vary in nutrient composition. J. Dairy Sci. 82(Suppl. 1):113.

· Mashek, D.G., and D.K. Beede. 1999. Effects of partial substitution of corn silage with corn grain in diets of late pregnant, non-lactating dairy cows. J. Dairy Sci. 82(Suppl. 1):119.

· Rodriguez, L.A., T.E. Pilbeam, D.K. Beede, and J.P. Goff. 1999. High versus low dietary calcium with negative cation-anion difference prepartum: Effects on peripartum acid-base and calcium status. J. Dairy Sci. 82(Suppl. 1):68.

Proceedings Symposia/Conferences:

· Beede, D.K. 1998. Body energy management. Adv. Dairy-Technol. 10:265-277, Univ. of Alberta, Edmonton, Alberta, Canada. 

· Beede, D.K.and T.E. Pilbeam. 1998. Anion, vitamin E, and Se supplementation of diets for close-up dairy cows. Adv. Dairy-Technol. 10:19-44., Univ. of Alberta, Edmonton, Canada.

· Beede, D.K., and J.A. Davidson. 1999. Phosphorus: nutritional management for Y2K and beyond. 1999. Proc. Tri-State Dairy Nutr. Conf. Pp 51-97, Ohio State Univ., Columbus, Ohio. 

· Shearer, J.K., D.K. Beede, D.R. Bray, and R.A. Bucklin. 1999. Managing during heat stress. Proc. Tri-State Dairy Nutr. Conf. Pp 99-111. Ohio State Univ., Columbus, Ohio. 

MINNESOTA

Journal arcticles:

· Bach, A., I. K. Yoon, M. D. Stern, H. G. Jung, and H. Chester-Jones. 1999 Effects of type of carbohydrate supplementation for lush pastures on microbial fermentation in continuous culture. J. Dairy Sci. 82:153.

· Quigley, J.D., III, C.A. Jaynes, M.L. Miller, E. Schanus, H. Chester-Jones, G.D. Marx, and D.M. Allen. 2000. Effects of hydrolyzed spray dried red blood cells in milk replacer on calf intake, body weight, gain, and efficiency. J. Dairy Sci. 83: 788..
· Hoffman, P.C., N.M. Esser, L.M. Baumann, S.L. Denzine, M. Engstrom, and H. Chester-Jones. 2001. Short Communication: Effect of dietary protein on growth and nitrogen balance of Holstein heifers. J. Dairy Sci. 84:843. 

Abstracts of papers presented:

· Chester-Jones, H., J. G. Linn, D. M. Ziegler, and M. Engstrom. 1997. Determination of the caloric equivalency of an ionophore in dairy heifer diets. J. Dairy Sci. 80 (Suppl.1):216 Abstract p 289.

· Bethard, G. L., M. L. McGilliard, R. E. James, H. Chester-Jones, and J. G. Linn. 1998. Equations to predict dry matter intake, body weight and first lactation milk yield of Holstein heifers in a microcomputer simulation. 1998.260 Abstract 1013.

· Bethard, G.L., M.L. McGilliard, R.E. James, H. Chester-Jones, and J.G. Linn. 1998. Equations to predict dry matter intake, body weight and first lactation milk yield of Holstein heifers in a microcomputer simulation. J. Dairy Sci. 81(Suppl. 1):260.

· De Vries, A., and B. J. Conlin.  1998.  Quantifying normal variation in daily milk weight and dry matter intake for statistical process control purposes.  J. Dairy Sci.  81(Suppl. 1):266.

· Heinrichs, A.J., and H. Chester-Jones. 1998. Aspects of nutrition and management on dairy heifer calves with implications to growth, health, and productivity. ASAS/ADSA Midwest Sectional Meetings. Abstract 53.

· Auza, N., W. G. Olson, M. Murphy, H. Chester-Jones, and J. G. Linn. 1999. An analyses of copper in dairy cattle in six geographical regions of Minnesota. J. Dairy Sci. 82(Suppl. 1): Abstract.

· Chester-Jones, H., J. G. Linn, D. G. Johnson, R. W. Briggs, D. M. Ziegler, and D. Jergenson. 1999. Use of high oil and high lysine corn in dairy-calf starter diets. Proc. Midwest ADSA/ASAS Sectional Mtgs. Abstract 271.

· Hoffman, P. C., N. M. Brehm, H. Chester-Jones, and M. Engstrom. 1999. Effect of dietary protein content on frame growth, blood, metabolites, and nitrogen balance in Holstein heifers. Proc. Midwest ADSA/ASAS Sectional Mtgs. Abstract 272.

· Allen, D.M., W.P. Hansen, H. Chester-Jones, J.G. Linn, and G.D. Marx.  2000. Effects of feeding Holstein calves a complete pelleted calf starter containing varying levels of alfalfa meal. J. Dairy Sci. (Suppl. 1): Abstract 297  (Midwest Mtg.).

· De Vries, A., G. R. Steuernagel, and B. J. Conlin, 2000. Monitoring estrus detection efficiency in dairy cattle using cusum and Shewhart charts. J. Dairy Sci. 83 suppl. 1:229

· De Vries, A. and B. J. Conlin, 2000. Comparisons of variables and statistical process control chart designs to detect a persistent change in estrus detection efficiency in dairy herds. J. Dairy Sci. 83 suppl. 1:1178

· De Vries, A. and B. J. Conlin, 2000. Regression equations for estimating relative future profits of cows calculated from a dynamic programming model. J. Dairy Sci. 83 suppl. 1:1180

· Heinrichs, J., P. Tozer, P. Hoffman, H. Chester-Jones, and M.A. Faust. 2000. Risk assessment of dairy heifer replacement options. Proc. ADSA/ASAS Sectional Mtg., Abstract 89.

· Quigley, J. D. , C.A. Jaynes, M.L. Miller, H. Chester-Jones, G.D. Marx and D.M. Allen. 2000. Intake, body weight gain and feed efficiency in calves fed milk replacer containing hydrolyzed red blood cells.  Proc. Midwest ADSA/ASAS Secyional Mtg., Abstract 76. 

· Hoffman, P.C., L.M. Baumann, S.L. Denzine, M. Engstrom, and H. Chester-Jones. 2000. Effects of dietary energy and ionophore supplementation on frame growth, blood metabolites, and nitrogen balance in Holstein heifers. Proc. Midwest ADSA/ASAS Sectional Mtgs., Abstract 251. 

Proceedings Symposia/Conferences:
· Chester-Jones, H., A. DiCostanzo, T. Peters, H. Rebhan, D. Schaefer, and D. Vermeire. 1998. Now there's dairy steers on the farm: What do you feed them? In. Proc. Tri-State Dairy Nutrition Conf. pp. 129-152. April 21-22, Grand Wayne Center, Ft. Wayne, Indiana, Michigan State, Ohio State, and Chester-Jones, H., and P.C. Hoffman. 1998. Nutrition and management of dairy calves for heifer replacements or dairy-beef with an emphasis on pasture systems. Jornados de Alimentacion en la Produccion Lechera. pp 4-25. En el Marco de Programma Farmer to Farmer de la Organizacion Compnaeros de las Americas. 11 y 2 Setiembre de 1998. Hotel Nirvana, Nineva Helvecia, Uruguay.

· Conlin, B. J. 1998. What are your critical control points? Proceedings of Seizing Agricultural Opportunities. University of Missouri, Columbia, MO, November 11, 1998.

· Kuehn, C. S., J. G. Linn, A. DiCostanzo, and H. Chester-Jones. 1998. Corn silage hybrids for dairy or beef cattle. In. Proc. 59th Minnesota Nutrition Conf. IPC Tech. Symp. pp 105-120. Sept. 21-23, Bloomington, MN. Univ. of MN Ext. Serv., St. Paul, MN.

· Auza, N., W. G. Olson, M. Murphy, H. Chester-Jones, and J. G. Linn. 1999. An analyses of copper in dairy cattle in six geographical regions of Minnesota. Proc. Veterinary Congress, Leon, France, Sept. 25th.

· DiCostanzo, A., C. M. Zehnder, J. M. Akayezu, M. A. Jorgensen, J. M. Cassidy, D. M. Allen, D. G. Standorff, J. G. Linn, H. Jung, L. J. Smith, G. C. Lamb, D. Johnson, H. Chester-Jones, and G. Robinson. 1999.  Use of aflfalfa meal in ruminannt diets. In: Proc 60th Minnesota Nutrition Conf. and ZinPro Tech. Symp. pp 64-75. Sept. 20-22, Bloomington, MN., Univ. of MN Ext. Serv., St. Paul, MN.

· Head, W.A., Jr., H. Chester-Jones, A. DiCostanzo and D.G. Johnson. 2000. Supplementing Grazing Livestock. Proc. 61st Minnesota Nutr. Conf. & Minnesota Soybean Res. & Prom. Coun. Tech. Symp., pp 114-127, Bloomington, MN September 19-20, Minnesota Extension Service, St Paul, MN.  

· Johnson, D.G., T. VanDerPol, W.A. Head, A. Arner, H. Chester-Jones, G.J. Cuomo, N. Hansen, M. Reese, M. Rudstrom,, and W. Wright, 2000. Sustainable Livestock Systems. Enhanced Landscape, Human and Animal Health Symp., St Paul, MN. 

Extension bulletins/manuals:

*
Allen, D., J. Annexstad, J. Beisker, J. Cassidy, H. Chester-Jones, A. Dincessen, S. Godden, B. Groen, M. Fahning, K. Janni, C. Kuehn, J. Linn, H. Maiga, T. Nennich, V. Oraskovich, M. Raeth-Knight, J. Salfer, B. Visser, and G. Weis. 2001.  Calf Management: Birth to 60 Days of-Age. University of Minnesota Colleges of Agriculture, Food and Environmental Sciences and Veterinary Medicine, University of Minnesota Extension Service, St Paul; Minnesota Ridgewater College, Willmar, and Hubbard Feeds, Inc., Mankato, Minnesota. 

Research/Extension reports fact sheets, newsletters:

· Chester-Jones, H. 1997. Summer pasture supplementation strategies for the intensively grazed dairy herd. Minnesota Forage Update Vol. XXIII, No. 4, Late Summer pp 4-5. 

· Crooker, B., D. Halvorson, R. Moon, C. Phillips, S. Noll, L. Johnston, J. Reneau, H. Chester-Jones, M. Hathaway, S. Goyal, K. Janni, C. Pijoan, T. Shields, B. Stromberg, C. Patterson, S. Dee, T. Blaha, and S. Wells. 1999. Summary of the literature Related to Animal Agriculture Health. Section L. 158 p. In: Generic Environmental Impact Statement Related to Animal Agriculture: A summary of the literature related to the Social, Environmental, Economic, and Health Effects. {Prepared for the Minnesota Environmental Quality Board, Minnesota's Bookstore, St. Paul.

· Moncrief, J., D. J. Mulla, H. H. Cheng, N. S. Eash, N. C. Hansen, J. S. Stock, M. A. Schmitt, G. W. Randall, H. Chester-Jones, C. J. Rosen, A. DiCostanzo, C J. Clanton, P. R. Bloom, P. R. Goodrich, C. C. Sheaffer, T. L. Richard, M. P. Russelle, D. Ginting, and M. Mozaffar. 1999. A Summary of the Literature Related to Manure and Crop Nutrients. Section J. In: Generic Environmental Impact Statement Related to Animal Agriculture: A summary of the literature related to the Social, Environmental, Economic, and Health Effects. {Prepared for the Minnesota Environmental Quality Board, Minnesota's Bookstore, St. Paul.

· Chester-Jones, H, C.Schwartau, M. Moen, N. Boadwater and D. Kammel. 2000. Calf and heifer facilities – virtual slide presentation. In: Proc. Central Minnesota Heifer Growers Workshop, December 4-5, Willmar, MN. University of Minnesota Extension Service and Professional Dairy Heifer Growers Association. 

NEBRASKA

Journal artcles:

· Abel-Caines, S. F., R. J. Grant, and M. Morrison.  1998.  Effect of soybean hulls, soy lecithin, and soapstock mixtures on ruminal fermentation and milk composition in dairy cows.  J. Dairy Sci.  81:462-470.

· Abel-Caines, S. F., R. J. Grant, T. J. Klopfenstein, T. Winowski, and N. Barney.  1998.  Influence of nonenzymatically browned soybeans on ruminal fermentation and lactational performance of dairy cows.  J. Dairy Sci.  81:1036-1045.

· Jose, H. D., and R. J. Grant.  1998.  Financial benchmarks for improved decision making.  J. Dairy Sci.  81:1197.

· Allen, D.M., and R.J. Grant. 1999. Interactions between forage and wet corn gluten feed as sources of fiber in diets for lactating dairy cows. J. Dairy Sci. 82: In press.

· Aydin, G., R.J. Grant, and J. O’Rear. 1999. Brown midrib sorghum in diets for lactating dairy cows. J. Dairy Sci. 82:2127-2135.

· Mass, R.A., G.P. Lardy, R.J. Grant, and T.J. Klopfenstein. 1999. In situ neutral detergent fiber nitrogen as a method for measuring forage protein degradability. J. Animal. Sci. 77:1565-1571.

Abstracts presented as papers:

· Allen, D. M., and R. J. Grant.  1998.  Interactions between forage and wet corn gluten feed as fiber sources.  J. Dairy Sci.  81 (Suppl. 1):356.

· Chapman, W. M., J. C. Ward, R. J. Grant, and L. L. Larson.  1998.  Effect of soy hull:soy lecithin:soapstock mixture on lactation performance in dairy cows.  J. Dairy Sci.  81 (Suppl. 1):261.

· Al-Suwaiegh, S., and R.J. Grant. 1999.  Corn versus sorghum distillers grains for lactating dairy cows.  J. Dairy Sci. 82:846.

· Aydin, G., R.J. Grant, and K. Boddugari. 1999. Effect of brown midrib sorghum on lactational performance of dairy cows. J. Dairy Sci. 82:847.

· Boddugari, K., R.J. Grant, R. Stock, and M. Lewis. 1999. Maximal replacement of dietary concentrate with a new wet corn milling feed product for lactating dairy cows. J. Dairy Sci. 82 (Suppl. 1):44.

· Ward, J., R.J. Grant, and M. Morrison. 1999. Digestion characteristics of forage and nonforage fiber combination measured in vitro. J. Dairy Sci. 82 (Suppl. 1):86.

· Boddugari, K., R. J. Grant, R. Stock, and M. Lewis. 2000. Maximal replacement of dietary forage with a new wet corn milling feed product for lactating dairy cows. J. Dairy Sci. 83: 63

· Boddugari, K., D. Jose, and R. J. Grant. 2000. Summary of 1998 income and expenses from 12 monitor dairy herds in Nebraska. J. Dairy Sci. 83: 19.

· Boddugari, K., D. Jose, and R. Valluru. 2000. Dairy case farm business plan. J. Dairy Sci. 83: 20(Abstr.).

· Grant, R. J., and J. L. Albright. 2000. Effect of animal grouping on feeding behavior and intake of dairy cattle. J. Dairy Sci. 83: 256.

· Kleinschmit, D., and R. J. Grant. 2000. Effect of wet corn gluten feed on growth and nutrient digestibility of replacement dairy heifers. J. Dairy Sci. 83: 63.

Proceedings Symposia/Conferences:

· Grant, R. J.  1998.  Feeding highly digestible diets to lactating cows.  Proc. Tri-State Dairy Nutrition Conf.  April 21-22, 1998.  Fort Wayne, IN. 

· Grant, R. J.  1998.  Taking advantage of cow behavior.  pp 97-107.  in: Proc. Midwest Dairy Management Conf.  August 17-18, 1998.  Minneapolis, MN. 

· Grant, R. J.  1998.  Interpretation of forage quality and its impact on nutrition.  pp 64-74.  in: Proc. Heart of America Dairy Management Conference.  April 27-28, 1998.  Kansas City, MO.

· Al-Suwaiegh, S., R. Grant, T. Milton, and K. Fanning. 1999. Evaluation of sorghum versus corn distillers grains in wet or dry form to lactating dairy cows. 21st Biennial Grain Sorghum Research and Utilization Conference. Tucson, AZ.

· Fanning, K., T. Milton, R. Grant, and S. Al-Suwaiegh. 1999. Comparison of sorghum versus corn wet distillers grains for feedlot cattle. 21st Biennial Grain Sorghum Research and Utilization Conference.  Tucson, AZ.

Popular press:

· Grant, R. J.  1998  Can we get by with overcrowding?  Hoard’s Dairyman.  143:409.

· Grant, R.J. 1999. What to feed when you’re short of forage.  Hoard’s Dairyman. 144:615.

Extension bulletins/manuals:

*
Selley, R.A., T. Barrett, L.L. Bitney, R.T. Clark, H.D. Jose, and D. Feuz. 1999. Nebraska Livestock Budgets. Nebraska Cooperative Extension, EC 99:818.

Research /Extension reports, fact sheets, newsletters:
· Allen, D., and R. Grant. 1999. Longer particle length alfalfa improves use of wet corn gluten fed by dairy cows. 1999-2000 Nebraska Dairy Report. University of Nebraska Cooperative Extension.

· Al-Suwaiegh, S., R. Grant, T. Milton, and K. Fanning. 1999. Corn versus sorghum distillers grains for lactating dairy cows. 1999-2000 Nebraska Dairy Report. University of Nebraska Cooperative Extension.

· Boddugari, K., R. Grant, R. Stock, and M. Lewis. 1999. Maximal replacement of dietary concentrate and forage with a new wet corn milling feed product. 1999-2000 Nebraska Dairy Report. University of Nebraska Cooperative Extension.

· Chapman, W., L. Larson, and R.J. Grant. 1999. Effect of soyhull:soy lecithin:soapstock mixture on reproduction in early lactation dairy cows. 1999-2000 Nebraska Dairy Report. University of Nebraska Cooperative Extension.

NEW HAMPSHIRE

Journal articles:

· Putnam, D. E., C. G. Schwab, M. T. Socha, N. L. Whitehouse, N. A. Kierstead, and B. D. Garthwaite.  1997.  Effect of feeding yeast culture to early lactation dairy cows on ruminal fermentation and passage of N fractions and amino acids to the small intestine.  J. Dairy Sci. 80: 374-384.

· Wu, Z., R. J. Fisher, C. E. Polan, and C. G. Schwab.  1997.  Lactational performance of cows fed low or high ruminally undegradable protein prepartum and supplemental Met and Lys postpartum.  J. Dairy Sci. 80: 722-729.

· McLaughlin, A.M., P.S. Erickson, J.S. Hussey, E.D. Reid, and J.A. Tanguay.  2001.  Case Study: NaCl addition to the top-layer of corn ensiled in bunker silos.  Prof. Anim. Sci.  (Accepted).

· Joslin, R.S., P.S. Erickson, H.M. Santoro, N.L. Whitehouse, C.G. Schwab, and J.J. Rejman. 2002. Lactoferrin supplementation to dairy cattle.  J. Dairy Sci. (Accepted).

Abstracts of papers presented:

· Carson, V. M., N. L. Whitehouse, K. Kolinsky, B. D. Garthwaite, M. S. Piepenbrink, and C. G. Schwab.  1998.  Interactions of prepartum and postpartum feeding of rumen inert amino acids on lactational performance of Holstein cows.  J. Dairy Sci. 81(Suppl. 1):295.  

· Piepenbrink, M. S., C. G. Schwab, B. K. Sloan, and N. L. Whitehouse.  1999.  Importance of concentrations of lysine in metabolizable protein on maximizing milk protein secretion of mid-lactation cows.   J. Dairy Sci. 82(Suppl. 1):93.

· Johnson, H. E., N. L. Whitehouse, B. D. Garthwaite, M. S. Piepenbrink, and C. G. Schwab.  1999.  Supplementation of corn and barley-based diets of late gestation and early lactation cows with liquid methionine analog (HMB).   J. Dairy Sci. 82(Suppl. 1):65.  

· Garthwaite, B. D., C. G. Schwab, V. M. Carson, N. L. Whitehouse, E. C. Schwab, D. C. Donovan, J. C. Robert, and N. C. Barney.  1999.  Growth and feed intake responses by dairy heifers supplemented with ruminally protected lysine and methionine, ruminally undegraded protein of soybean origin, or both.  J. Dairy Sci. 82(Suppl. 1):92.  

· Joslin, R. S., H. M. Santoro, N. L. Whitehouse, J. J. Rejman, P. S. Erickson, and C. G. Schwab.   2000.  The effects of supplemental lactoferrin on calf performance.  J. Dairy Sci. 83(Suppl. 1):250. (Abstr.)

· Cole, S. L., C. G. Schwab, B. D. Garthwaite, N. L. Whitehouse, P. S. Erickson, T. P. Fairchild, and P. C. Hoffman.  2000.  Variable amounts of ruminally degradable and undegradable protein for post-weaned dairy heifers.  J. Dairy Sci. 83(Suppl. 1):251. (Abstr.)  

· Sloan, B. K., W. H. Hoover, T. K. Miller Webster, C. G. Schwab, and N. L. Whitehouse.  2000.  Action of hydroxy methyl butanoic acid (HMB) on microbial growth and metabolism.  J. Dairy Sci. 83(Suppl. 1):269. (Abstr.)

· Schwab, C.G., N.L. Whitehouse, A.M. McLaughlin, R.K. Kadariya, N.R. St-Pierre, B.K. Sloan, R.M. Gill, and J.C. Robert. 2001. Use of milk protein concentrations to estimate the methionine bioavailability of two forms of 2-hydroxy-4-methylthio butanoic acid (HMB) for lactating cows. J. Dairy Sci 84(Suppl.1):35. (Abstr.)

Book Chapter:

*
Schwab, C.G. 2001. In: National Research Council. 2001. Nutrient Requirements of Dairy Cattle. Chapter 5 – Protein and Amino Acids (pp. 43-104), 7th rev. ed. Natl, Acad. Sci., Washington, DC.

Proceedings Symposia/Conferences:

· Schwab, C. G.  1997.  Amino acids in dairy cattle nutrition.  In: Proc. Southeast Dairy Herd Management Conf., Nov. 12-13, Macon, GA, p. 16-31.

· Schwab, C. G.  1997.  Understanding protein nutrition.  In: Proc. Southeast Dairy Herd Management Conf., Nov. 12-13, Macon, GA, p. 115-123.

· Schwab, C. G. 1997.  Feeding dairy cows for high production and optimal use of dietary protein: where are we?  In: Proc. 1997 Protiva Science Symposium, Dec. 11, New Orleans, LA, 35 p.

· Schwab, C. G.  1997.  Principles of bypass protein and amino acid nutrition.  For: regional (Eastern Wisconsin Feed Cell) sales staff meeting, Land O’ Lakes, Nov. 5, Kimberly, WI.

· Schwab, C. G. 1998.  Methionine analogs for dairy cows: a subject revisited.  In: Proc. California Animal Nutrition Conf., May 14, Fresno, CA, 25 p.

· Schwab, C. G.  1998.  Aspects of protein and amino acid metabolism in ruminants.  In: Proc. Advanced Ruminant Nutrition, 31st Annual Conf. of the American Association of Bovine Practitioners, Sept. 21-22, Spokane, WA, 40 p.

· Erasmus, L. J. and C. G. Schwab. 1998.  Practical formulation of dairy diets with amino acids. In: Proc. Animal Feed Manufacture’s Association, “Recent Developments in Animal Feeds and Feeding”, Oct. 18-22, Sun City, NW Province, South Africa, paper #21, 37 p.

· Garthwaite, B. D., C. G. Schwab, and B. K. Sloan.  1998.  Amino acid nutrition of the early lactation cow.  In: Proc. 1998 Cornell Nutrition Conf., Oct. 20-22, Rochester, NY, p. 38-50.

· Sloan, B.K., B. D. Garthwaite and C. G. Schwab.  1998.  Practical formulation of dairy cow diets for digestible amino acids to improve nitrogen efficiency and the bottom line.  In: Proc. 1998 Cornell Nutrition Conf., Oct. 20-22, Rochester, NY, p. 51-61.

· Garthwaite, B. D., C. G. Schwab, and B. K. Sloan.  1998.  Protein and amino acid nutrition of the transition and early lactation cow.  In: Proc. Second Annual Alltech International Dairy Short Course, Oct. 26-28, Boise, ID, 13 p.

· Schwab, C. G.  1998.  Amino acids in dairy nutrition: a review.  In: Proc. Second Annual Alltech International Dairy Short Course, Oct. 26-28, Boise, ID, 24 p.

· Schwab, C. G., B. D. Garthwaite, and N. L. Whitehouse.  1998.  The roles of lysine, methionine, and methionine hydroxy analog in dairy cow nutrition.  World Dairy Expo, Sept. 30, Oct. 1-2, Madison, WI, 17 p. 

· Williams, P. E. V., and C. G. Schwab.  1999.  Protecting amino acids from ruminal breakdown:technology and efficacy.  6th International Congress on Amino Acids, Aug. 3-7, Bonn, Germany.

· Schwab, C. G., and R. A Kohn.  2000.  Herd Management Opportunities for Decreasing theNitrogen Load on the Dairy.  In: Proc. Northwest Dairy Shortcourse 2000, Jan. 20-21, Blaine, WA, p. 21-32.

· Schwab, C.G. 2001. Dairy NRC 2001: Protein System. In: Proc. 4-State Applied Nutrition and Management Conf., July 11-12, Lacrosse, WI, p.25-34.

· Schwab, C.G. 2001.  New concepts in the evaluation of the protein value of ruminant feeds. Proc. 22nd Western Nutr. Conf., Sept. 25-27, Saskatoon, Saskatchewan, p. 140-151.

· Schwab, C.G. 2001.  Amino acid supplementation of dairy cattle: Need? Response? Economics?  Proc. 22nd Western Nutr. Conf., Sept. 25-27, Saskatoon, Saskatchewan, 11 p. 

· Schwab, C.G. and R.S. Ordway. 2001. Amino acid nutrition of lactating cows. In: Proc. Pacific Northwest Animal Nutr. Conf. and Pioneer Hi-Bred Int’l Pre-Conference Symp., Oct. 9-11, Boise, ID, p. 39-49.

· Schwab, C.G. and R.S. Ordway. 2001. Amino acid nutrition of lactating cows. In; Proc. 2001 Foster Animal Nutr. Conf., Nov. 16, Monterey, CA, p. 1-12.

· Schwab, C.G. 2001. Dairy NRC 2001: Protein System. Proc. 4-State Applied Nutr. and Management Conf., p.25-34.
· Schwab, C.G., N.L. Whitehouse, A.M. McLaughlin, R.K. Kadariya, N.R. St-Pierre, B.K. Sloan, R.M. Gill, and J.C. Robert. 2001. Use of milk protein concentrations to estimate the methionine bioavailability of two forms of 2-hydroxy-4-methylthio butanoic acid (HMB) for lactating cows. J. Dairy Sci 84(Suppl.1):35. (Abstr.)

· Schwab, C.G. 2001.  New concepts in the evaluation of the protein value of ruminant feeds. Proc. 22nd Western Nutr. Conf., p. 140-151.

· Schwab, C.G. 2001.  Amino acid supplementation of dairy cattle: Need? Response? Economics?  Proc. 22nd Western Nutr. Conf., p. 152.

· Schwab, C.G. and R.S. Ordway. 2001. Amino acid nutrition of lactating cows. 2001 Foster Animal Nutr. Conf., p. 1-12.

· Schwab, C.G. and R.S. Ordway. 2001. Amino acid nutrition of lactating cows. Pacific Northwest Animal Nutr. Conf. p. 39-49.

Research/Extension reports, fact sheets, newsletters:

*
Shad, M., M. R. Murphy, R. N. Corley, III. C. Cain, V. Carson, N. Whitehouse, P. S. Erickson, and C. G. Schwab.  1999.  Periodic day-to-day variation in the feed intake of cows in early lactation.  In: Illinois Dairy Report, p. 66-68.

Popular press:

· Sloan, B.K., B. D. Garthwaite, and C. G. Schwab.  1999.  Fine-tuning sub-model may optimize production.  In Feedstuffs, Aug. 9, p. 1-6.

· Garthwaite, B.D.,C. G. Schwab, and B. K. Sloan.  1999.  Low crude protein diets may work in prepartum cows.  In: Feedstuffs, Jan. 11, p. 11-14.

· Schwab, C.G. 2001. Keys to high feed intake and milk production. March issue, The Brown Swiss Bulletin, p 10, 19.

· Schwab, C.G. 2001. Understanding protein nutrition. April issue, The Brown Swiss Bulletin, p. 11-13.

· Schwab, C.G. 2001. Industry trends in feed analysis and ration formulation. May issue, The Brown Swiss Bulletin, p. 26-27.

· Schwab, C.G. 2001. Feeding for milk protein production. June issue, The Brown Swiss Bulletin, p. 22-24.

· Schwab, C.G. 2001. Keys to high feed intake and milk production. March issue, The Brown Swiss Bulletin, p 10, 19.

· Schwab, C.G. 2001. Understanding protein nutrition. April issue, The Brown Swiss Bulletin, p. 11-13.

· Schwab, C.G. 2001. Industry trends in feed analysis and ration formulation. May issue, The Brown Swiss Bulletin, p. 26-27.
· Schwab, C.G. 2001. Feeding for milk protein production. June issue, The Brown Swiss Bulletin, p. 22-24.
NEW YORK

Journal articles:

· Allore, H. G., H. N. Erb L. W. Schruben, and P. A. Oltenacu  1998.  A Simulation of Strategies to Lower Bulk-tank Somatic-cell Count to Below 500,000 cells/ml.  J. Dairy Sci.  81:694-702.

· Allore, H. G., L. W. Schruben, H. N. Erb, and P. A. Oltenacu.  1998.  Design and Validation of a Dynamic Discrete-event Stochastic Simulation Model of Mastitis Control in Dairy Herds.  J. Dairy Sci.  81:703-717.

· Allore, H. G., D. J. Wilson, H. N. Erb, and P. A. Oltenacu. 1998. Selecting Linear-Score Distributions for Modeling Milk-Culture Results.  Prev. Vet. Med. 33:11-29.
· Emanuelson, U., and P. A. Oltenacu.  1998.  Incidences and Effects of Diseases on the Performance of Swedish Dairy Herds Stratified by Production.  J. Dairy Sci. 81:2376-2382.
· Licitra, G., R. W. Blake, P. A. Oltenacu, S. Barresi, S. Scuderi, and P. J. Van Soest.  1998.  Assessment of the dairy production needs of cattle owners in southeastern Sicily.J. Dairy Sci.  81:2510-2517.

· Cienfuegos-Rivas, E.G., P.A. Oltenacu, R.W. Blake, S.J. Schwager, H. Castillo-Juarez, and F.J. Ruiz. 1999. Interaction between milk yield of Holstein cows in Mexico and the United States. J. Dairy Sci. 82:2218-2223.
· Castillo-Juarez, H., P.A. Oltenacu, R.W. Blake, C.E. McCulloch, and E.G. Cienfuegos-Rivas. 1999. Effect of herd environment level on the genetic and phenotypic relationship among milk yield, somatic cell score and fertility. J. Dairy Sci. 82: in press.
Abstracts of papers presented:
· Carvalheira, J., P. A. Oltenacu, U. Emauelson and V. Ducrocq.  1998.  Effect of age, stage of lactation, milk yield and health events on length of productive life in Swedish Dairy Cattle.  J. Dairy Sci.  81(Suppl. 1):58.

· Castillo-Juarez, H., P. A. Oltenacu, R. W. Blake, C. E. McCulloch, and E. G. Cienfuegos-Rivas.  1998.  Effect of herd environment level on the genetic and phenotypic relationship among milk yield, somatic cell score and fertility.  J. Dairy Sci.  81(Suppl. 1):61.

· Cienfuegos-Rivas, E. G., P. A. Oltenacu, R. W. Blake, S. J. Schwager, and H. Castillo-Juarez.  1998.  Interaction between milk yield of Holstein cows in the US and Mexico.  J. Dairy Sci.  81(Suppl. 1):80.

· Costa, C. N., R. W. Blake, E. J. Pollak, and P. A. Oltenacu.  1998.  Estimates of (co)variances for first lactation milk and fat yields of Holstein cows in the US and Brazil.  J. Dairy Sci.  81(Suppl. 1):64.

· Oltenacu, P. A., and E. J. Pollak.  1998.  Distance education in animal breeding: A Cornell experience.  J. Dairy Sci.  81(Suppl. 1):59.

Proceedings Symposia/Conferences:

· Costa, C. N., R. W. Blake, E. J. Pollak, and P. A. Oltenacu.  1998.  Genetic relationships for milk and fat between Holstein populations in Brazil and the United States.  Proc.  6th World Cong. Gen. Appl. Livest. Prod.  23:323-326.

· Emanuelson, U., J. Carvalheira, P. A. Oltenacu, and V. Durcrocq. 1998. Relationships between adjusted length of productive life and other traits for Swedish dairy bulls. Proceedings of the 6th World Congress on Genetics Applied to Livestock Production 23:367-370.

Theses MS/PhD:

· Castillo, H.  1998.  Effect of herd environment on the genetic and phenotypic relationships among milk yield, fertility, and somatic cell score in Holstein cattle.  Ph. D. Diss.  Cornell University.  Ithaca, NY

· Cienfuegos-Rivas, E.  1998.  Genotype by environment interaction in milk production and reproductive traits among Holstein cows producing in Mexico and US environments.  Ph. D. Diss.  Cornell University.  Ithaca, NY.

NORTH CAROLINA

Abstracts of papers presented:

· King, C.B., G.A. Benson, B.D. Slenning, S.P. Washburn, and J.T. Green, Jr. 1998. Evaluation of stocking rate, feeding system and calving season effects for a pasture based dairy farm. J. Dairy Sci. 81(Suppl.):265.

· Wade, M., J.T. Green, S.L. White, S.P. Washburn. 1998. Comparison of milk composition of dairy cows in confinement or pasture-bases systems. Biotechnological Research Initiative and Transition Enhancement (BRITE) Program Abstracts. N.C. State University, July 22, p 10.

· Washburn, S.P., S.L. White, J.T. Green, Jr., and G.A. Benson. 1998. Reproduction, udder health and body condition scores among spring and fall calving dairy cows in pasture or confinement feeding systems. J. Dairy Sci. 81(Suppl. 1):265.

· White, S.L., J.A. Bertrand, M.R. Wade, S.P. Washburn, J.T. Green, Jr., and T.C. Jenkins. 1999. Comparison of fatty acid content of milk from Jersey and Holstein cows consuming pasture or a total mixed ration. J. Dairy Sci. 82(Suppl. 1):58.

Proceedings Symposia/Conferences:

*
Washburn, S.P., S.L. White, J.T. Green, Jr., and G.A. Benson. 1999. Reproduction, mastitis, and body condition scores among spring and fall calving dairy cows in pasture or confinement feeding systems. Presented at BSAS Occasional Conference, Fertility in the High Producing Cow. Galaway, Ireland, September 1999. 

Extension bulletins/manuals:

*
Washburn, S.P., G.A. Benson, J.T. Green, Jr., and S.L. White. 1999. Multi-Disciplinary Training on Pasture-Based Systems. Training and Resource Notebook for Multi-State Training Workshops. Presented in June and July, 1999.

Popular press:

*
Leake, L. 1999. Grass vs. Concrete. Dairy Today, January, 1999, p 27.

OHIO

Journal articles:

· Firkins, J.L., M.S. Allen, B.S. Oldick and N.R. St-Pierre.  1998.  Modelling ruminal digestibility of carbohydrates and microbial protein flow to the duodenum.  J. Dairy Sci. 81:3350-3369.

· Oldick, B.S., J.L. Firkins, and N.R. St-Pierre. 1999.  Estimation of microbial nitrogen flow to the duodenum of cattle based on dry matter intake and diet composition.  J. Dairy Sci. 82:1497-1511.

· St-Pierre, N.R., and D. Glamocic.  2000.  Uncertainty, randomness and the optimal control of livestock nutrition.  J. Sci. Agric. Research 61(3):151-168.

· St-Pierre, N.R., and D. Glamocic.  2000.  Estimating unit costs of nutrients from market prices of feedstuffs.  J. Dairy Sci. 83:1402-1411.

· St-Pierre, N.R., D. Shoemaker, and L.R. Jones.  2000.  The next $120,000: A case study to illustrate analysis of alternative farm investments in fixed assets.  J. Dairy Sci. 83:1159-1169.

· St-Pierre, N.R. and L.R. Jones.  2001.  Forecasting herd structure and milk production foR production risk management.  J. Dairy Sci. 84:1805-1813.

· St-Pierre, N.R..  2001.  Integrating quantitative findings from multiple studies using mixed model methodology.  J. Dairy Sci. 84:741-755.

Abstracts of papers presented:

· Oldick, B.S., J.L. Firkins, and N.R. St-Pierre. 1998.  Prediction of microbial N flow to the duodenum of cattle based on DMI, NEL intake or diet composition.  J. Dairy Sci. 81(Suppl.1):314.

· Jones, L.R., N.R. St-Pierre, J. Siciliano-Jones, and R.D. Miller. 1998.  Interpretation and design of non-regulatory on-farm feeding trials.  J. Dairy Sci. 81(Suppl.1):307.

· St-Pierre, N.R. 1998. Animal grouping strategies, sources of variation and economic factors affecting nitrogen balance of dairy farms.  J. Dairy Sci. 81(Suppl.1):287.

· St-Pierre, N.R., and D. Glamocik. 1998.  Least squares estimates of nutrient values from market prices of feedstuffs.  J. Dairy Sci. 81(Suppl.1):255.

· St-Pierre, N.R. 1998.  Unbiased estimation of the slope of unknown function.  J. Dairy Sci. 81(Suppl.1):131.

· St-Pierre, N.R., and A. Kauffman. 1998.  Economic design of control charts for monitoring feed production processes.  J. Dairy Sci. 81(Suppl.1):255.

· Harvatine, D., and N. St-Pierre. 1999. A model for long-term projections of animal numbers in closed herds.  J. Dairy Sci. 82(Suppl.1):77.

· St-Pierre, N. R., and C. S. Traen.  1999.  Animal grouping strategies, sources of variation and economic factors affecting nutrient balance on dairy farms.  J. Dairy Sci. 82 (Suppl. 2)72-83.

· St-Pierre, N. R. and L. R. Jones.  1999.  Interpretation and design of nonregulatory on-farm feeding trials.  J. Dairy Sci. 82(Suppl. 2)177-182.

· Kauffman, A.J., and N. St-Pierre. 1999.  Effect of breed, and dietary crude protein and fiber concentrations on milk urea nitrogen and urinary nitrogen excretion.  J. Dairy Sci. 82(Suppl.1):95.

· St-Pierre, N., L.R. Jones, and C.S. Thraen. 1999.  Forecasting herd structure, milk production and their variances for production risk management.  J. Dairy Sci. 82(Suppl.1):78.

· Firkins, J.L., M.L. Eastridge, and N.R. St-Pierre. 2000.  Effects of grain variability and processing on starch utilization by lactating dairy cattle.  J. Dairy Sci. 83(Suppl.1 ):31.

· St-Pierre, N.R., L.R. Jones, and J.A. Pennington. 2000.  The next dairy: a case study of factors to consider when establishing a new dairy at a remote site.  J. Dairy Sci. 83(Suppl.1):229. 

· St-Pierre, N.R. 2000.  Factors affecting the estimation of time spent on essential work routine elements in dairy parlors.  J. Dairy Sci. 83(Suppl.1):234.

· St-Pierre, N.R. 2000.  Managing production risk in dairy: nutritional and forecasting aspects.  Midwest Branch ADSA Meeting, Des Moines, IA.  Abstract 88.  

· Schwab, C.G., N.L. Whitehouse, A.M. McLaughlin, R.K. Kadariya, N.R. St-Pierre, B.K. Sloan, R.M. Gill, and J.C. Robert. 2001.  Use of milk protein concentrations to estimate the mithionine bioavailability of two forms of 2-hydroxy-4-methylthio butanoic acid (HMB) for lactating cows.  J. Dairy Sci 84(Suppl.1):35.

· Noftsger, S., and N. St-Pierre. 2001.  Effects of rumen undegradable protein digestibility and supplemental methionine on nitrogen efficiency of Holstein cows in early lactation.  J Dairy Sci. 84(Suppl.1):36.

· Noftsger, S., and N. St-Pierre. 2001. Effects of rumen undegradable protein digestibility and supplemental methionine on production of Holstein cows in early lactation. Midwest Branch ADSA Meeting, Des Moines, IA.  Abstract 343.  

· St-Pierre, N.R. 2001.  Should residual plots use Y or Yhat?  J. Dairy Sci(Suppl.1 ):359.

· St-Pierre, N.R. 2001.  Multiple regression analysis of data collected across many trials: a meta-analytic approach.  J. Dairy Sci 84(Suppl. 1):163.

Proceedings Symposia/Conferences:

· St-Pierre, N. 1998. Formulating rations based on changes in market.  Tri-State Nutrition Conference Proceedings, M.L. Eastridge Ed., p 181-204.

· St-Pierre, N. 1998.  Restructuring Ohio's dairy industry.  Proceedings from 114th Annual Meeting of the Ohio Veterinary Medical Association, Columbus, OH.

· St-Pierre, N.R. 1999.  Empirical identifiability of parameters of nonlinear dynamic models.  Fifth International Workshop on Modeling Nutrient Utilization in Farm Animals, University of Cape Town, South Africa. Oct. 25-27.  J.P. McNamara Ed.

· St-Pierre, N. 1999. Evaluating changes in feeding programs.  Proceedings of Tri-State Dairy Nutrition Conference, M.L. Eastridge Ed., p. 193-204. 
· St-Pierre, N. 1999.  Risk factors in dairy farming.  Proceedings of New England Dairy Feeds Conference, West Lebanon, NH.

· St-Pierre, N.R. 1999.  Economic efficiency vs. nutrient efficiency - The hidden cost of environmental regulations.  Northwest Dairy Shortcourse Proceedings, Washington State University, January 23.

· St-Pierre, N.R. 1999.  Grouping strategies - Operational, environmental and economic impact.  Northwest Dairy Shortcourse Proceedings, Washington State University, January 22.

· St-Pierre, N. 1999. Are large farms more efficient?  Proceedings of Bucknell Nutrition Conference, Lewisburg, PA.

· Weiss, W., and N. St-Pierre. 1999.  Economic impact of forage quality to dairy farms.  Proceedings of Intermountain Nutrition Conference, January 27, Salt Lake City, UT, 64-73.

· St-Pierre, N.R., and D. Glamocik.  2000.  Uncertainty, randomness and the optimal control of livestock nutrition.  Annual meeting of the Yugoslav Society of Animal Production, Belgrade

· St-Pierre, N. 2001.  Economic factors affecting nutrient balance on dairy farms.  Proc. Western Can. Dairy Seminar, 13:263-282.

· St-Pierre, N. 2001.  Pricing feed ingredients on the basis of their nutritional value.  Proc. Western Can. Dairy Seminar, 13:127-140.

Extension bulletins/manuals:

· St-Pierre, N. 1999.  Strategic planning in a consolidating industry.  American Feed Industry Association - Professional Development Series.

· St-Pierre, N.R., C.S. Thraen, and J. Winkler.  Spring Road Dairy.  1999. Case Study # 1, Managing risk and profits – dairy.  Special publication, Department of Agricultural, Environmental and Development Economics, The Ohio State University.

· Stowell, R.R., C.A. Gooch, N.R. St-Pierre, D. Galton, and S. Inglis. 1999. Performance of tunnel ventilation for freestall dairy facilities as compared to natural ventilation with supplemental cooling fans.  Special publication, Department of Foof, Agricultural and Biological Engineering, The Ohio State University.

· St-Pierre, N. 2000.  Herd size and efficiency… What the records show.  Special Extension Bulletin, Department of Animal Sciences, The Ohio State University.

· St-Pierre, N. 2000.  Regional economic impact of a 2,500 cow dairy.  Special Extension Bulletin, Department of Animal Sciences, The Ohio State University.

· St-Pierre, N.R., C.S. Thraen, and J. Winkler.  Crystal Valley Dairy.  2000. Case Study # 2, Managing risk and profits – dairy.  Special publication, Department of Agricultural, Environmental and Development Economics, The Ohio State University.

Research/Extension reports, fact sheets, newsletters:

· St-Pierre, N. 1998.  Designing control charts for minimum total quality costs.  Department of Animal Sciences Research and Reviews, OARDC Special Circular #163, 44-48.

· St-Pierre, N. 1998.  A model for projecting animal numbers in a closed herd.  Department of Animal Sciences Research and Reviews, OARDC Special Circular #163, 37-43.

· Oldick, B.S., J.L. Firkins, and N.R. St-Pierre. 1999.  Estimation of microbial nitrogen flow to the duodenum of cattle based on dry matter intake and diet composition.  Department of Animal Sciences Research and Reviews, OARDC Special Circular #169, 57-59.

· Kauffman, A.J., and N.R. St-Pierre. 1999.  Effect of breed and concentrations of dietary crude protein and fiber on milk urea nitrogen.  Department of Animal Sciences Research and Reviews, OARDC Special Circular #169, 60-65.

· St-Pierre, N.R., C.S. Thraen, and L.R. Jones. 1999.  Forecasting herd structure, milk production and their variances for production risk management.  Department of Animal Sciences Research and Reviews, OARDC Special Circular #169, 91-100.

· Paxton, B.D., C.L. Knipe, D.L. Meeker, and N.R. St-Pierre. 1999.  Effects of storage and NaOH treatment on the quality of cured, cooked hams from Hamshire hogs.  Department of Animal Sciences Research and Reviews, OARDC Special Circular #172, 50-54.

· St-Pierre, N. 2001.  What do they see that we didn’t?  Agricultural Outlook Guide, The Ohio State University, Purdue University and The University of Illinois annual publication.

Popular press:

· St-Pierre, N. 1997. Kill the messenger!  Buckeye Dairy News 1:2,1

· St-Pierre, N. 1997.   Not the state lottery…  Buckeye Dairy News 1:1,1

· St-Pierre, N. 1997.  Where will your farm fit tomorrow?  Hoard’s Dairyman, October 25, 735.

· St-Pierre, N. 1998.  A great success.  Buckeye Dairy News 1:12,1

· St-Pierre, N. 1998.  Key factors to success.  Buckeye Dairy News 1:12,1

· St-Pierre, N. 1998.  Good times...bad times.  Buckeye Dairy News 1:12,3

· St-Pierre, N. 1998.  There are still a few good seats left.  Buckeye Dairy News 1:11,1

· St-Pierre, N. 1998.  Ohio's dairy industry is turning it around.  Buckeye Dairy News 1:11,2

· St-Pierre, N. 1998.  Herd size and efficiency...what the records show.  Hoard's Dairyman, August 25, 575.

· St-Pierre, N. 1998.  A Christmas present.  Buckeye Dairy News 1:9,1

· St-Pierre, N. 1998.  Managing heat stress.  Buckeye Dairy News 1:7,1

· St-Pierre, N. 1998.  A time to reflect.  Buckeye Dairy News 1:7,4

· St-Pierre, N. 1998. Milk price outlook.  Buckeye Dairy News 1:7,5

· St-Pierre, N. 1998.  A buckeye dairyman wins.  Buckeye Dairy News 1:5, 1

· St-Pierre, N. 1998.  Dry cow weight change.  Hoard’s Dairyman, February 25.

· St-Pierre, N. 1998.  Welcome.  Buckeye Dairy News, 1:4,1

· St-Pierre, N. 1998.  Reproduction: how is Ohio doing?  Buckeye Dairy News 1:4,3

· St-Pierre, N. 1998.  1998 is the year…Ohio is the place!  Buckeye Dairy News 1:3,1

· St-Pierre, N. 1998. Raising heifers for fun and profits.  Buckeye Dairy News 1:3,6

· St-Pierre, N. 1999.  And the winner of the 2000 Darwin Award is...?  Buckeye Dairy News 2(9):1.

· St-Pierre, N. 1999.  How can we be fair to our off-farm children?  Farm and Dairy, October 1.

· St-Pierre, N. 1999.  How can we be fair to our off-farm children?  Firelands Farmer, October 1. 
· St-Pierre, N. 1999. Soes it really pay to test forages?  Buckeye Dairy News, 2:5,1.

· St-Pierre, N. 1999.  Does it pay to use silage additives?  Farm and Dairy, April 29, p29.

· St-Pierre, N. 1999.  Does it pay to use silage additives?  Firelands Farmer, April 29.

· St-Pierre, N. 1999.  The tribulations in on-farm trials.  Roche Animal Nutrition and Health - Performance Advisor, Spring, RCD 9797.

· St-Pierre, N. 1999.  Northwest Dairy Shortcourse Report.  The Western Dairyman, March 1999, p 32.

· St-Pierre, N. 1999.  Does it really pay milk producers to test forages?  Farm and Dairy, January 28, p 14.

· St-Pierre, N. 1999.  Does it really pay milk producers to test forages?  Firelands Farmer, January 28.

· St-Pierre, N. 1999.  Planning: a vital function of management.  Buckeye Dairy News, 2:1,1.

· St-Pierre, N. 2000.  The 2000 Ohio Dairy Management Conference.  Buckeye Dairy News 3(6):3.

· St-Pierre, N. 2000.  Funerals for the small dairy.  Buckeye Dairy News 3(3):1.

· St-Pierre, N. 2000.  A few tactical changes to improve your bottom line.  Buckeye Dairy News 3(1):2.

· St-Pierre, N. 2000.  And the winner is…?  Michigan Dairy Review, Vol 5, No. 1:1-3.

· St-Pierre, N. 2000.  Will dairies win or loose?  Farm and Dairy, Volume 86, No. 17, p2.

Computer software/programs:

· St-Pierre, N. 2000.  SESAME for Windows V1.0 – Computes Maximum Likelihood estimates of costs of nutrients and break-even prices of feedstuffs from commodity market prices.  Beta tests: September-December 1999.  Released April 2000.

· Thraen, C.S., and N.R. St-Pierre. 2000.  MRPD V1.0b (Managing Risk and Profits – Dairy).  Evaluate the risk implications of different marketing plans for a given dairy farm.  Released January 2000.

· St-Pierre, N. 1998. FEEDCOST  V1.0 – Estimates the value of nutrients from market price of ingredients.  Beta tests: March-May 1998.  Released June 1998.

· St-Pierre, N. 1998. HERD PROJECTION V1.0 – Projects the number of animals in various classes based on culling rate, calving interval, age at first calving, dead on arrival rate, heifer culling rate, and initial population sizes.  Released April 1998.

· St-Pierre, N. 1997.  M.A.P.S. V1.0 – Linearized version of the Cornell Net Protein and Carbohydrate System to be used with the Brill Multi-Species system.  Released May 1997.

PENNSYLVANIA

Journal arcticles:

· Heinrichs, A. J., and W. C. Losinger.  1998.  Growth of Holstein dairy heifers in the United States.  J. Animal Sci.  76:1254-1260.

· Lammers, B. P., A. J. Heinrichs, and A. Aydin.  1998.  The effect of whey protein concentrate or dried skim milk in milk replacer on calf performance and blood metabolites.  J. Dairy Sci.  81:1940-1945.

· Longenbach, J. I., and A. J. Heinrichs.  1998.  A review of the importance and physiological role of curd formation in the abomasum of young calves.  Animal Feed Science and Technology.  73:85-97.

· Place, N. T., A. J. Heinrichs, and H. N. Erb.  1998.  The effects of disease, management, and nutrition on average daily gain of heifers from birth to four months of age.  J. Dairy Sci.  81:1004-1009.

· Heinrichs, A.J., D.R. Buckmaster, and B.P. Lammers. 1999. Processing, mixing, and particle size reduction of forages for dairy cattle. J. Animal Sci. 77:180-186.

· Lammers, B., A.J. Heinrichs, and R.S. Kensinger. 1999. The effects of accelerated growth rates and estrogen implants in prepubertal Holstein heifers on growth, feed efficiency, and blood parameters. J. Dairy Sci. 82:1746-1753.

· Lammers, B., A.J. Heinrichs, and R.S. Kensinger. 1999. The effects of accelerated growth rates and estrogen implants in prepubertal Holstein heifers on estimates of mammary development and subsequent reproduction and milk production. J. Dairy Sci. 82:1753-1764.

· Longenbach, J.L., A.J. Heinrichs, and R.E. Graves. 1999. Feed bunk length requirements for Holstein dairy heifers. J. Dairy Sci. 82:99-109.
· Gabler, M. T., P. R. Tozer, and A. J. Heinrichs.  2000.  Development of a cost analysis streadsheet for calculating the costs to raise a replacement dairy heifer.  J. Dairy. Sci. 83:1104-1109.
· Lammers, B. P., and A. J. Heinrichs.  2000.  The response of altering the ratio of dietary protein to energy on growth, feed efficiency, and mammary development in rapidly growing prepubertal heifers.  J. Dairy. Sci. 83:997-983.  

Abstracts of papers presented:

· Heinrichs, A. J., and B. P. Lammers.  1998.  The response of additional dietary protein fed to prepubertal heifers on feed efficiency and growth.  J. Dairy Sci.  81(Suppl.1) :325.

· Kitka, J. S., G. W. Rogers, S. B. Spencer, C. W. Heald, and L. M. Sordillo.  1998.  Comparison of Leftover Milks, Milk Yields and Somatic Cell Counts Using Two Milking Machine Detacher Flow Rates.  J. Dairy Sci.  81(Suppl. 1):257.

· Lammers, B. P., A. J. Heinrichs and R. S. Kensinger.  1998. Effects of accelerated growth rates and estrogen implants in prepubertal heifers on subsequest reproduction and milk production.  J. Dairy Sci.  81(suppl.1) :330.

· Gabler, M.T., P.R. Tozer, and A.J. Heinrichs. 1999. Cost analysis of raising replacement dairy heifers in Pennsylvania. J. Dairy Sci. 82(Suppl. 1):92.

· Heinrichs, A.J., T.S. Schriefer, and S.M. Emanuale. 1999. Altering the protein to energy ratio in dairy heifer diets - 15 to 22 months of age. J. Dairy Sci. 82(Suppl. 1):77.

· Kononoff, P.J. A.J. Heinrichs, D.R. Buckmaster, and K.J. Harvatine. 1999. A characterization of effective fiber: The effective fiber index system. J. Dairy Sci. 82(Suppl. 1):85.

· Heinrichs, A. J., P. R. Tozer, P. C. Hoffman, H. Chester-Jones and M. A. Faust. (2000). Risk assessment of dairy heifer replacement options. J. Dairy Sci. 83:1175.

· Harvatine, K. J., P. J. Kononff, and A. J. Heinrichs.  2000. The effect of sample physical form on in situ digestion kenetics. J. Dairy Sci. 78:(Suppl. 1)120.  

· Tozer, P. R. (2000). Losing your shirt in or out of the dairy business. J. Dairy Sci. 83:1174-1175.

· Tozer, P. R. (2000). The impacts of management factors on the costs of replacement dairy heifer programs. J. Dairy Sci. 83, (Suppl. 1): 235.

Book Chapter:

· Heinrichs, A. J. 1999. Dairy Calf and Heifer Management  in Heard Health 3rd edition.  O. M. Radostits editor.  W. B. Saunders Co.

· Heinrichs, A. J.  and L. E. Doepel.  2000. Milk Replacers  in Large Animal Internal Medicine 3rd edition.  B. P. Smith editor.  Mosby Co.

Extension bulleting/manual:

· Heinrichs, A. J., and B. P. Lammers.  1998.  Monitoring growth in dairy heifers.  Special Circular.  The Pennsylvania State University.  College of Agricultural Sciences.  University Park.
· Heinrichs, A.J., and B.P. Lammers. 1999. Monitoring Growth in Dairy Heifers. Special Circular. The Pennsylvania State University of Agricultural Sciences.
· Heinrichs, A. J., Ishler, V. A., G. L. Greaser, and J. K Harpster.  2000.  Agricultural Alternatives: Dairy heifer production.  The Pennsylvania State University  No.PS39473. 

· Tozer, P. and Ford, S. The Economics of Extended Calving Intervals.  Special Circular. Cooperative Extension, College of Agricultural Sciences. The Pennsylvania State University.

· Tozer, P., Gabler, M., and Heinrichs, J. Manual for the Excel Spreadsheet – Costs to Raise Replacement Heifers. The Pennsylvania State University. Department of Dairy and Animal Science Extension Bulletin DAS 2000-12.

· Tozer, P. To expand or not, what are the risks in either choice? The risks of not expanding. Dairy and Animal Science Dairy Digest. Cooperative Extension, College of Agricultural Sciences. The Pennsylvania State University. DAS 2000-16.

Research/Extension reports, fact sheets, newsletters:

· Heinrichs, A. J., and V. A. Ishler.  2000. Evaluating forage quality by visual appraisal, pH, and dry matter content.  DAS Extension Mimeo Series 00-7.  

· Tozer, P., T. Schriefer, and J Heinrichs.  1999.  Labor Management for Heifer Rearing.  DAS Extension Mimeo Series 99-13. 

· Tozer, P., M. Gabler, T. Schriefer, and J Heinrichs.  1999. Heifer Economics.  DAS Extension Mimeo Series 99-14.  

Popular press:

· Heinrichs, A. J.  1998.  New growth charts for Holsteins.  Hoard’s Dairyman.  143:646-647.

· Heinrichs, A. J. 1998. New Growth Charts for Holsteins.  Hoard’s Dairyman. 144:646-647.

· Heinrichs, A. J. 1999. Contract Heifer Raising is Gaining Steam. Hoard’s Dairyman. 144:532.
· Heinrichs, A.J. 1999. Feed Bunk Scoring for High Producing Cows. Hoard’s Dairyman. 144:580.

· Heinrichs, A.J. 1999. Condition Scoring Fine tunes Heifer Growth. Hoard’s Dairyman. 14Heinrichs, A. J., and K. Lesmeister.  2000.  Why you should hold off on feeding forage to calves.  Hoard’s Dairyman 145:(16)638.  

Video:

*
Heinrichs, A.J., and V. Ishler. 1999. From calf to heifer: Understanding rumen development. Video. The Pennsylvania State University College of Agricultural Sciences.

Theses MS/PhD:

*
Lammers, B. P.  1998.  Effects of accelerated growth rates, estrogen implants, and additional dietary protein in prepubertal heifers on growth, development, and subsequent milk production.  Ph.D. Thesis.  The Pennsylvania State University.  University Park.

SOUTH DAKOTA
Journal articles:

· Franklin, S. T., C. E. Sorenson, and D. C. Hammell.  1998.  Influence of vitamin A supplementation in milk on growth, health, plasma vitamin concentrations, and immune parameters of calves.  J. Dairy Sci. 81:2623.

· Rajaraman, V., B. J. Nonnecke, and S. T. Franklin.  1998.  Effect of vitamins A and E on nitric oxide production by blood mononuclear leukocytes from milk replacer-fed neonatal calves.   J. Dairy Sci. 81:3279.

· Franklin, S. T., B. J. Nonnecke, and R. L. Horst.  1998.  Plasma retinoids and composition of blood mononuclear leukocyte populations in dairy calves orally supplemented with 13-cis-retinoic acid.  J. Nutr. Immunol. (Accepted).

· Franklin, S.T., K.R. Martin, R.J. Baer, A. Hippen, and D.J. Schingoethe. 1999. Dietary marine algae (Schizochytrium sp.) increases concentrations of conjugated linoleic acid, docosahexanoic acid, and transvaccenic acid in milk of dairy cows. J. Nutr. 129: (in press).
Abstracts of papers presented:

· Ametaj, B. N., B. J. Nonnecke, T. A. Reinhardt, R. L. Horst, and S. T. Franklin.  1998.  Dietary vitamin a affects the concentration of vitamin E associated with plasma lipoproteins in neonatal claves.  J. Dairy Sci. 81(Suppl. 1):322.

· Franklin, S. T., D. J. Schingoethe, and R. J. Baer.  1998.  Production and feed intake of cows fed diets high in omega-3 fatty acids from unprotected and ruminally protected algae.  J. Dairy Sci. 81 (Suppl. 1):353.

· Hammell, D. C., S. T. Franklin, and B. J. Nonnecke. 1998.  Interactions of vitamins A and E in neonatal calves.  J. Dairy Sci. 81 (Suppl.1):92.

· Hammell, D. C., S. T. Franklin, and B. J. Nonnecke.  1998.  Use of the relative dose response assay to determine vitamin A status of calves.  FASEB J. 12:A520 .

· Martin, K. R., S. T. Franklin, R. J. Baer, and D. J. Schingoethe.  1998.  Enhancement of beneficial fatty acids in milk through nutritional supplementation of dairy cows.  FASEB J. 12:A230 .

· Rajaraman,V., B. J. Nonnecke, S. T. Franklin, D. C. Hammell, and R. L. Horst.  1998.  Effects of dietary vitamins A and E on nitric oxide (NO) production by mononuclear leukocytes from calves fed milk replacer.  J. Dairy Sci. 81 (Suppl.1):36.

· Schingoethe, D. J., R. J. Baer, and S. T. Franklin.  1998.  Development of practical diets for cows to alter the fatty acid composition of milk fat.  89th AOCS Annual Meeting:60.

· Donovan, D.C., S.T. Franklin, A.R. Hippen, and H. Prezler. 1999. Growth and health of Holstein calves fed milk replacer supplemented with antibiotics and Enteroguard. J. Animal Sci. 82 (Suppl. 1):845.

· Franklin, S.T., R.J. Baer, and D.J. Schingoethe. 1999. Immune parameters of dairy cows fed diets rich in omega-3 fatty acids from marine algae. J. Dairy Sci. 82(Suppl. 1):60

· Hippen, A.R., W. Zheng, A.A. Abuhazaleh, D.C. Donovan, D.J. Schingoethe, and R.J. Treacher. 1999. Nutrient digestibles and ruminal fermentation as influenced by time in lactation cycle when the feeding of a direct-fed cellulase/xylanse enzyme mixture was started. J. Dairy Sci. 82(Suppl.1):122.

· Reber, A.J., S.T. Franklin, A.R. Hippen, C.C.L. Chase, and D.J. Hurley. 1999. Trafficking of maternal colostral leukocytes in neonatal calves and effects on the neonatal immune systems. J. Dairy Sci. 82(Suppl. 1):33.

· Zheng, W., D.J. Schingoethe, R.J. Treacher, G.A. Stegeman, and A.R. Hippen. 1999. Determination of the optimal time in the lactation cycle to start feeding direct-fed cellulase/xylanse enzymes to cows. J. Dairy Sci. 82(Suppl. 1):123.

· Abughazaleh, A. A., D. J. Schingoethe, and A. R. Hippen. 2000. Blood amino acids and milk fatty acids in cows fed fish meal and/or soybean meal. J. Dairy Sci. 83: (Abstr.).

· Ramaswamy, N., R. J. Baer, D. J. Schingoethe, A. R. Hippen, L. A. Whitlock, and K. M. Kasperson.  2000.  Influence of feeding fish oil, extruded soybeans, or their combination on the composition of milk, cream, and butter.  J. Dairy Sci. 83(Suppl. 1):(Abstr.)

· Whitlock, L. A., D. J. Schingoethe, A. R. Hippen, R. J. Baer, N. Ramaswamy, and K. M. Kasperson.  2000.  Milk production and composition from cows fed fish oil, extruded soybeans, or their combination.  J. Dairy Sci. 83(Suppl. 1):(Abstr.)

· Whitlock, L. A., D. J. Schingoethe, A. R. Hippen, and K. M. Kasperson.  2000.  The lactational response to diets containing conventional or high oil corn fed at two dietary energy concentrations.  J. Dairy Sci. 83(Suppl. 1): (Abstr.).

Proceedings Symposia/Conferences:

· Donovan, D. C., A. R Hippen, and D. J. Hurley. 2000. Evidence for the use of horse serum in media for the bovine lymphocyte proliferation assay to viral antigens. CRAWAD meeting, Chicago, November 12-14. (Abstr.)

· Rice, M., D. Donovan, A. R Hippen, and D. J. Hurley. 2000 The effects of pH and the salts of metabolic acids on the production of bovine respiratory viruses in vitro and the invitro proliferative responses by bovine lymphocytes to the same viruses. CRAWAD meeting, Chicago, November 12-14. (Abstr.)

Research/Extension reports, fact sheets, newsletters:

· Hippen, A. R., C. E. Sorenson, D. J. Schingoethe, and R. S. Patton.  2000.  The effect of Metaxerol on liver metabolism and production performance of the transition cow.  Page 16 in Proc. 2000 SDSU Dairy Sci. Res. Updates, Brookings.

· Hippen, A. R., D. C. Donovan, and D. J. Schingoethe.  2000.  The effect of fatty liver and ketosis on immune function in the transition cows.  Page 17 in Proc. SDSU Dairy Sci. Dept. Res. Updates, Brookings.

· Schingoethe, D. J., L. A. Whitlock, and A. R. Hippen.  2000.  High oil corn for lactating cows.  Pages 14-15 in Proc. SDSU Dairy Sci. Dept. Res. Updates, Brookings.

TEXAS

Journal articles:

· Thompson, J. A., M.Brimacombe,, J. A. Calvin, M. A. Tomaszewski, J. Davidson and D. D. Magee.  1998.  Effects of Environmental Management on Seasonal Decrease in Milk Production in Holsteins. J. AVMA (In Press)

· Tomaszewski, M. A., M. van Asseldonk,  A. A. Dijkhuizen, and R. B. M. Huirne.  1998.  Determine the Effect of a Dairy Management Information System on Production and Performance Parameters under Dutch  Conditions.  Livestock Prod.  (In Press).

· Tomaszewski, M. A., A. A. Dijkhuizen, R. B. Huirne, and A. Otten.  1998.  Determining the effect of management information systems on production and performance parameters in Texas dairy herds. Computers and Technology in Agriculture (Submitted).

· Tomaszewski, M.A., A.A. Dijkhuizen, R.B. Huirne, and A. Otten. 1999. Management information system impact on dairy production for selected herds in Texas. Computers and Technology in Agriculture (in press).

VIRGINIA

Journal articles:

· Bethard, G.L., R.E. James and M.L. McGilliard. 1997. Effect of rumen-undegradable and protein an denergy on growth and feed efficiency of growing Holstein heifers. J. Dairy Sci. 80:2149.

· McGilliard, M.L. and C.C. Stallings.  1998.  Design and analysis of a field study to detect milk response in commercial dairy herds fed a microbial and enzyme supplement without simultaneous control. J. Dairy Sci. 81:1353-1357.

· Jobst, S. M., R. L. Nebel, M. L McGilliard, and K. D. Pelzer. 2000. Evaluation of reproductive performance in lactating dairy cows with prostaglandin f2α, gonadotropin-releasing hormone, and timed artificial insemination. J. Dairy Sci. 83:2366-2372. 
· Quigley, J.D., III, P. French, and R..E. James, 2000. Short communication: effect of pH on absorption of immunoglobulin G in neonatal calves. J. Dairy Sci. 83:1853.

Abstracts of papers presented:

· McGilliard, M.L., C.C. Stallings, and R.E. Pearson.  1997.  Linear trend in lactation past 60 days to evaluate response to feed supplementaion in a multi-herd field trial. J. Dairy Sci. 80(Suppl. 1):209.

· Bethard, G.L., M.L. McGilliard, and R.E. James.  1998.  A microcomputer simulation to evaluate management strategies for rearing dairy replacements. J. Dairy Sci. 81: (Suppl. 1):249.

· Bethard, G.L., M.L. McGilliard, R.E. James, H. Chester-Jones, and J.G. Linn.  1998.  Equations to predict dry intake, body weight  and first lactation milk yield of Holstein heifers in a microcomputer simulation.  J. Dairy Sci. 81: (Suppl. 1):260.
· Jobst, S.M., R.L. Nebel, M.L McGilliard, and K.D. Pelzer.  1999.  Evaluation of reproductive performance in lactating dairy cows using three systematic breeding protocols: 14-d PGF2(, timed AI, and GnRH-PGF2(.  J. Dairy Sci. 82(Suppl. 1):57-58.  

· Lissow, M.E., M.L. McGilliard, R.E. Pearson, and C.C. Stallings.  1999.  Number of herds required to detect a milk response in a field study without control groups.  J. Dairy Sci. 82(Suppl. 1):108.  

· Winston, D.R., R.E. James, D.M. Kohl, M.L. McGilliard, and C.C. Stallings.  1999. A survey of heifer management practices on dairy farms in five states. J. Dairy Sci. 82(Suppl. 1):76.  

· French, M.E., M.L. McGilliard, and R.E. Pearson. 2000. Management of length of lactation and dry period to increase net farm income in a simulated dairy herd. J. Dairy Sci. 83(Suppl. 1):230.  

Proceedings Symposia/Conferences:

· James, R. E.  1998.  Accelerated rearing of dairy replacements.   Feeding systems for dairy heifer replacements.  Southeast Dairy Herd Management Conference.  Macon, GA.

· James, R. E.  1998.  Critical issues in nutritional management of dairy heifers.  1998 Mid-South Ruminant Nutrition Conference.  Irving, TX.

· James, R. E.  1998.  Feeding programs for the specialized heifer and calf raiser.  Minnesota Nutrition Conference.  Bloomington, MN.

· James, R. E.  1998.  Heifer PCDART Records.  1998 Dairy Records Management Systems Spring Workshop.  Raleigh, NC.

· James, R. E.  1998.  Two to eight months of age:  A critical time in the growth of heifers.  Regional Dairy Workshop.  ADSA, Southern Branch.  Annual meeting.  Little Rock, AR.
· Bethard, G.L. and M.L. McGilliard.  1999.  Applied dairy replacement heifer economics.  Proceedings Mid-South Nutrition Conference, Dallas, TX.  May 6-7.

Theses MS/PhD:

· Winston, D. R.  1998.  A five state survey of heifer management practices on dairy farms and Virginia custom dairy heifer growing operations.   M.S. Thesis, Virginia Polytechnic Institute and State Univ., Blacksburg.
· Lissow, M.E.  1999.  Management of length of lactation and dry period to increase net farm income in a simulated dairy herd.  M.S. Thesis.  Virginia Polytechnic Institute and State University.

WISCONSIN

Journal articles:

· Hoffman, P. C.  1997.  Optimum body size of Holstein replacement heifers.  J. Anim. Sci. 75:836-845.

· Hoffman, P. C., D. K. Combs, N. M. Brehm, and D. A. Welch.  1997.  Performance of lactating dairy cows fed red clover or alfalfa silage.  J. Dairy Sci.  80:3308-3315.

· Hoffman, P. C., N. M. Brehm, L. M. Bauman, J. B. Peters, and D. J. Undersander.  1999.  Prediction of laboratory and in situ protein fractions in legume and grass silages using near infrared reflectance spectroscopy.  J. Dairy Sci., 82:764-770.

· Hoffman, P. C., N. M. Brehm, D. K. Combs, L. M. Bauman, J. B. Peters, and D. J. Undersander. 1999. Predicting the effect of proteolysis or ruminal crude protein degradation of legume and grass silages using near infrared reflectance spectroscopy.  J. Dairy Sci. 82:756-763.

· Hoffman, P. C., N. M. Brehm, J. J. Hasler, L. M. Bauman, J. B. Peters, D. K. Combs, R. D. Shaver, and D. J. Undersander.  1999.  Development of a novel system to estimate protein degradability in legume and grass silages.  J. Dairy Sci., 82:771-779.

· Wiersma, D. W., P. C. Hoffman, and M. J. Mlynarek.  1999.  Companion crops for legume establishment:  Forage yield, quality, and establishment success.  J. Prod. Agric., 12:116-122. 

· Hoffman, P. C., N. M. Esser, L. M. Bauman, S. L. Denzine, M. Engstrom, and H. Chester-Jones.  2000.  Short communication: Effect of dietary protein on growth and nitrogen balance of Holstein heifers.  J. Dairy Sci. 84:843.
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