SAES-422 / NC 2042 Accomplishment Report, 2022-2023
Project/Activity Number: NC2042

Project/Activity Title: NC2042: Management Systems to Improve the Economic and Environmental
Sustainability of Dairy Enterprises

Period Covered: 10/01/2022 — 09/30/2023

Date of This Report: 12/09/2023

Annual Meeting Dates: 10/12/2023 to 10/14/2023.
Participants

Present Faculty: Kate Creutzinger (U of Wisconsin — River Falls), Stephanie Ward (NC State U), Joao
Costa (U of Vermont), Andre Brito (U of New Hampshire), Ken Kalscheur (USDA-USDA), Sushil
Paudyal (Texas A&M U), Jackie Boerman (Purdue U), John Allen (NC State U), Pete Erickson (U of New
Hampshire), Mireille Chahine (U of Idaho), Lizzy French (USDA-ARS), Matias Aguerre (Clemson U),
Albert De Vries (U of Florida), Melissa Cantor (Penn State U), Marcia Endres (U of Minnesota), Gonzalo
Ferreira (Virginia Tech U), Mike Schutz (academic advisor, U of Minnesota). Present Graduate Students
and Others: Hailey Galyon (Virginia Tech U), Taylor Burrell (NC State U), Michaela Marciniak (NC State
U), Maria Boggess (NC State U, research technician). Online: Steve Smith (USDA-NIFA)

Brief Summary of minutes of annual meeting

e Location: The StateView Hotel and Conference Center, Raleigh, NC

e Host: Stephanie Ward. Chair: Joao Costa. Secretary: Albert De Vries

e  We need to double check the email list + check NIMSS website. Some people not getting emails
this year. Action item for 2024.

e Minutes from annual meeting in 2022 were approved as written.

e The previous NC2042 project ended on 09/30/2023.

e The group expressed their sincere thanks to Jackie Boerman for leading the rewrite for project
renewal that was approved earlier in 2023. New project period is 10/01/2023 - 09/30/2028. Title
is again: NC2042: Management Systems to Improve the Economic and Environmental
Sustainability of Dairy Enterprises. Website:
https://www.nimss.org/projects/view/mrp/outline/18980

e Matias Aguerre accepted to be secretary for next year’s annual meeting. Chair will be Albert De
Vries.

e Host in 2024: U of Prince Edward Island (PEI, Canada). Katie Proudfoot (PEI) agreed to host us.
Meeting: W T F. Add a full day for farm visits. Not many flights. Pete Erickson and Albert De
Vries will organize 2024 meeting with Katie Proudfoot.

e Mike Schutz will be contact to approve meeting in PEI. He may need to reach out to NIFA but
does not expect a problem getting approval.

e Backup host: Purdue (Jackie Boerman).

e Mike Schutz academic advisor report:

o Slide set on Introduction to Multistate Research Projects (mostly for new members)
o No 5-year termination report required anymore. Annual reports still required.

o Ken Kalscheur has list of hosts, secretaries, chairs, names of project since 1971.

o Annual project report due December 11, 2023. Albert De Vries action.



https://www.nimss.org/projects/view/mrp/outline/18980

o Update NIMSS website for new chair, secretary. Albert De Vries action.
e Upload presentations for each station at:
o https://drive.google.com/drive/folders/1 Xm2M2M-2vF _B6vd VCBOQAX1iQ9KI U-Z
e Joao Costa has invited several new people to attend the new NC2042 project.
e Joao Costa encouraged attendees to officially join the new NC2042 project.
e Similar project that also has USDA and industry participation: NC1211: Precision Management
of Animals for Improved Care, Health, and Welfare of Livestock and Poultry:
https://www.nimss.org/projects/view/participant _list/18777

Agenda

Thursday, Oct 12

StateView Hotel and

9:00 AM Welcome and Introductions
Conference Center

Business Meeting

9:30 AM Approve minutes;
Advisor comments;

StateView Hotel and
Conference Center

10:30 AM | Break (Coffee available)

Continue Business Meeting
11:00 AM University research/extension discussion;
Future secretary and meeting location

StateView Hotel and
Conference Center

Depart for Howling Cow Farm and Creamery

11:45 AM
Transportation provided from hotel
100 Dairy Ln, Raleigh, NC 27603
12:00 PM LTULChH line Cou E. 4 Cre. Y £
QUL HOWTNE “OW +arm anc LIeamery Nacho Bar. Armadillo Grill
2:00 PM Return to Hotel

Station Reports (10, 15 min each)

5:00 PM Adjourn

Social and Di
6PM — 9PM ociatan mm.ar . i Morgan Street Food Hall
Group reservations will be made, dinner on own

Friday Oct, 13

7:00 AM Breakfast (on your own) @ NC State Farmers' Market optional, van will leave hotel at

7AM
9:00 AM  |Station Reports (10, 15 min each) StateView Hotel and
i £ i +
Lunch and Centennial Campus Tour Partners I, 840 Main Campus
' Dr, Centennial Campus
11:00 AM CRiSPR Lab p
James Hunt Library
Village Deli

Transportation from hotel provided

PS| Building, Centennial

2:00 PM Station Reports (10, 15 min each) Campus

5:00 PM Adjourn, Downtime @ hotel

Dinner
Group reservations will be made, dinner on own

Saturday, Oct 14th
7:30 AM Leave for farm tour

6:00 PM Downton Raleigh

8:30 AM Tour Cherry Research Dairy Farm Goldsb NC
’ Grass based dairy part of CEFS program at NCSU elasbore,

11:00 AM | Return to Raleigh/Depart for airports
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Accomplishments

Multistate research project NC-2042 (10/1/2018-9/30/2023) aims to optimize calf and heifer performance
(Objective 1), to improve dairy cow management (Objective 2), and integrate data and technology to
improve efficiency and sustainability (Objective 3) in dairy farming systems.

ID and NH collaborated to investigate specific factors that could be affecting colostrum yield, IGG
concentration and IGG yield in Jersey cows. NH also found that sodium butyrate and butyric acid
were effective in killing coccidial sporozoites in culture. NH let large field study involving 430
multiparous Jersey cows from herds across the US provided data to determine models regarding
colostrum yield, colostrum quality, and IgG yield. Herds surveyed were contributed by many
states in this project. ID initiated a study with Utah State University to compare the nitrogen use
efficiency of Jersey and Holstein cattle under the same management conditions. UWRF
developed a novel test for hunger in dairy calves using taste aversion in collaboration with VT.
UWRE is currently investigating satiety of calves after feeding electrolytes or milk in
collaboration with VT and the University of Guelph. USDA evaluated the economics of heifers
raised either in pasture or in confinement.

Autofeeder work has been conducted by both MN and IN. In collected data from a commercial
dairy farm with autofeeders and have evaluated the impact of early life on future performance,

factors that impact feeding behavior, and dairy calf resilience. MN found that machine learning
algorithms were successful in predicting calves that were sick. Housing preweaned calves with
their dams resulted in greater daily gain and serum total protein concentration without negative
effects on calf health.

Much work has been accomplished in dairy cow nutrition, either through collaborative work or
because of discussions at multi-state meetings in prior years.

An IL project investigated the association of dry matter intake, milk yield, and days to first
ovulation with cytological endometritis in Holstein cows. IL studied effects of cut height and
inoculant application on brown midrib whole plant corn silage yield, nutrient composition,
fermentative profile, and in vitro degradability. SC conducted a study to evaluate the effects of 3
different sources of Cu and Zn supplementation on animal performance, nutrient digestibility,
and absorption and retention of trace minerals when fed to dairy cows. CA performed preliminary
experiments and identified two potential feed additives to alleviate milk fat depression. USDA evaluated
the inclusion of forage and branched short-chain fatty acids (BSCFAs) on lactation performance
of dairy cows.

IA led several experiments of products that interact with Monension. Feed efficiency was one of
the monitored outcomes. IA also led an experiment testing the effect of red seaweed on enteric
methane emissions, nutrient digestibility, manure methane potential, feed efficiency, milk and
manure residue levels, and health and wellbeing of cows. 1A also collaborated with UW-
Madison, MI, and FL to understand how genomic, microbial, and nutritional strategies would
work together in mitigating enteric methane emissions from dairy cows. UWREF survey of



transition cow management practices on Wisconsin and Minnesota dairy farms in collaboration with UW-
Madison.

Technology played an important role in several projects. MN studies used data collected from
robotic milking farms and investigating associations with milk production. SC completed a project
on monitoring pasture quality and quantity using field robotics (drones). TX presented new ideas
and insights into dairy cattle health and wellbeing. The research conducted provides information
on thermal comfort of dairy cows in automatic milking systems, impact of heat stress,
minimizing cow and animal level stressors, and using novel tools to promote health and
wellbeing in dairy cattle. IN has spent the last 3.5 years developing the Purdue Animal Sciences
Data Ecosystem to automate data collection and integration from disparate data sources. This has
allowed for additional collaboration and IN anticipates a considerable amount of research output
from this effort. FL developed and licensed software that calculates optimal replacement and
insemination decisions for dairy heifers and cows. The modeling is based in part on literature
provided by multi-state collaborators.

Impacts

The accomplished works help better understanding of factors that influence productivity,
therefore efficiency of milk production, can help improve sustainability of the dairy industry.
Nutrition research has provided knowledge on practical aspects of forage production and dairy cattle
nutrition. Using dairy technologies such as robotic milking and automated milk feeders more
successfully, and housing calves socially can also help the dairy industry stay sustainable.
Research had led to a better understanding of the genomic, microbial, and nutritional strategies
that lead to the development of holistic approaches to mitigate methane emissions from dairy
farms.

The research has also improved dairy cattle welfare during the transition period. Information gained in the
on-going and future research is highly applied and optimizes management practices on dairy farms.
Projects have also led to new insights into the approaches that could be utilized for farm data
collected at the individual cow and farm level to develop decision support tools for dairy
farmers. Software has been licensed to Dairy Records Management Systems (Raleigh, NC) and is
rolled out as “KeepOrBeef” and is being tested on dairy farms.

Publications

Hatzenbuekhler, P., M. Chahine, D. Xiaxue, and T. Guang. 2023. Quantification of Feed Crop
Supply and Demand in Idaho, 2003-2021. Western Economic Forum. Volume 21(1): 30-42.

Ferreira, F. C. M. Rovai, M. Chahine, M. E. de Haro Marti, J. Wenz, J. Daton, N. Silva-Del-Rio.
2023. Perspectives of dairy employees at the beginning of the COVID-19 pandemic: A survey of
health risks and educational needs. JDS Communications. Volume 4(3): 186-190. Doi:
10.3168/jdsc.2022-0253



Ammar, H., A. E. Kholif, M. Missaoui, H. Zoabi, S. Ghzayel, M. E. de Haro-Marti, I. A.
Teixeira, S. Fkiri, M. L. Khouja, M. Fahmy, G. A. Gouda, S. Lopez and M. Chahine. 2023.
Seasonal Variation in Chemical Composition, Ruminal Fermentation, and Biological

Characteristics of Paulownia shan tong: In Vitro Potential Use by Sheep and Goats.
Fermentation, 210; https://doi.org/10.3390/fermentation9030210

Parsons, E., K. Hettinga, D. Zieber, and P. Hatzenbuehler. Idaho dairy innovations in manure
management. Idaho Ag Proud, September 2023.

Smith, P. S., J. B. Glaze Jr., H. Tejeda, R. J. Collier, and M. Chahine. Evaluation of the use of
beef semen on dairy operations: A survey of Idaho dairies. ADSA Annual Meeting. Ottawa,
Ontario, Canada, June 25-28, 2023 (Abstract).

Teixeira, [, S. A. Santos, A. Leytem and M. Chahine. 2023. Changes in the dietary phosphorus of
dairy cows in Idaho: A case study. ADSA Annual Meeting. Ottawa, Ontario, Canada, June 25-28,
2023 (Abstract).

Teixeira, I, M. G. Podda, D. Salis, D. Scoresby, M. Chahine, and S. A. Santos. 2023. Milk urea
nitrogen as a predictor tool of nitrogen efficiency and nitrogen excretion in dairy cows. ADSA
Annual Meeting. Ottawa, Ontario, Canada, June 25-28, 2023 (Abstract).

Chibisa, G. E., D. Konetchy , M. Chahine , G. K. Murdoch , and A. A. Progar. Effects of
transport age on hematological parameters and growth performance in dairy calves. ADSA
Annual Meeting. Ottawa, Ontario, Canada, June 25-28, 2023 (Abstract).

Schott, L., E. Brooks, M. Chahine, and M. E. de Haro Marti. 2023. Challenges and Opportunities
for Scaling Integrated Research from Laboratory to Commercial Operation. ASABE Annual
International Meeting, Omaha, NE July 8-12, 2023 (Abstract).

Myers, C.A., M.E. de Haro Marti, M. Chahine, G.E. Chibisa. 2022. PSII-B-20 Altering the
Particle Size of Supplemental Zeolite (Clinoptilolite) in Finishing Cattle Diets: Manure
Characteristics and Ammonia Emissions. J. of Animal Sci. 100 (Supplement 3):364-364
(Abstract).

Peiter, M., KL. Caixeta, and M. Endres. 2023. Association between change in body weight
during early lactation and milk production in automatic milking system herds. JDS Comm.
4:369-372.

Perttu, R.K, M. Peiter, T. Brezolin, J. Dorea, and M.1. Endres. 2022. Feeding behaviors collected
from automated milk feeders were associated with disease in group-housed dairy calves in the
upper Midwest. J. Dairy Sci. 106:1206-1217.



Rodriguez, Z., E. Shepley, M. Endres, G. Cramer, L. Caixeta. 2022. Assessment of milk yield
and composition, early reproductive performance, and herd removal in multiparous dairy cattle
based on the week of diagnosis of hyperketonemia in early lactation. J. Dairy Sci. 105:4410-
4420.

Bajus, A., D. Renaud, H. Goetz, M. Stelle, D. Kelton, K. L. Proudfoot, and K. C. Creutzinger.
2023. The effect of transportation duration on lying behavior in young surplus dairy calves. J.
Dairy Sci. In press.

Olsen, H., K. Anderson, K. C. Creutzinger, and K. Vogel. 2023. Broken tails in Holstein dairy
cattle: a cross-sectional study. JDS Commun. 4:265-268.

Brown, D. W., M. Fischer, S. Sigl, A. Clark, H. Olsen, J. H. C. Costa, and K. C. Creutzinger.
2023. Taste aversion to assess hunger in dairy calves. J. Dairy Sci. Suppl. ADSA. (International,
Abstract/Oral).

Brown, D. W., M. Fischer, S. Sigl, A. Clark, H. Olsen, J. H. C. Costa, and K. C. Creutzinger.
2023. Taste aversion to assess hunger in dairy calves: behavioral outcomes. 11th International
Symposium on the Nutrition of Herbivores. (International, Abstract/Oral).

Sigl, S., K. L. Proudfoot, H. M. Dann, P. D. Krawczel, and K. C. Creutzinger. 2023. The effect of
the social environment on labor duration and dystocia of dairy cows housed in group-maternity
pens. J. Dairy Sci. Suppl. ADSA (International, Abstract/Poster).

Bajus, A., D.L. Renaud, H.M. Goetz, M.A. Steele, D. Kelton, K. Proudfoot, and K. C.
Creutzinger. 2023. The effect of transportation duration on lying behavior of young surplus dairy
calves. Annual Dairy Cattle Welfare Symposium. (Regional, Abstract/ Oral).

De Vries, A. 2023. Exploring the effect of dairy cow replacement decisions on feed efficiency
and sustainability. Book of Abstracts, 74th Annual Meeting EAAP, Lyon, France. Page 304

Hanson, A., M. Roling, M. Hostens, and A. De Vries. 2023. Accuracy of prediction of future

milk production with an empirical Bayes method. J. Dairy Sci. 106 (Suppl. 1):432 (abstract
1716W)

De Vries, A., P. Pinedo, N. Bliznyuk, R. Fourdraine, and J. Clay. 2023. Improving mating
decisions for beef-on-dairy production profitability. J. Dairy Sci. 106 (Suppl. 1):46 (abstract
2230)

De Vries, A. 2023. Improved accuracy of a dynamic programming model to optimize
replacement and insemination decisions for dairy cattle. J. Dairy Sci. 106 (Suppl. 1):188
(abstract 2712)



De Vries, A., P. Sharma, N. Bliznyuk, and P. Pinedo. 2023. Likelihood of conception based on
health status and estrus intensity in dairy cows. J. Dairy Sci. 106 (Suppl. 1):202 (abstract 2748)

Thomas, B.L., L.K. Fehlberg, A.R. Guadagnin, Y. Sugimoto, I. Shinzato, and F.C. Cardoso.
(2022). Feeding rumen-protected lysine to dairy cows prepartum improves performance and
health of their calves. Journal of Dairy Science. 105:2256-2274.

Underwood, J., J. Clark, F.C. Cardoso, P. Chandler, J.K. Drackley. (2022). Production,
metabolism, and follicular dynamics in multiparous dairy cows fed diets providing different
amounts of metabolizable protein prepartum and postpartum. Journal of Dairy Science.105:4032-
4047.

Ma, N., Y. Liang, D.N. Coleman, Y. Li, H. Ding, F. Liu, F.F. Cardoso, C. Parys, F.C. Cardoso, X.
Shen, and J.J. Loor. (2022). Methionine supplementation during a hydrogen peroxide challenge
alters components of insulin signaling and antioxidant proteins in subcutaneous adipose explants
from dairy cows. Journal of Dairy Science. 105:856-865.

Ma, N., Y. Liang, F.F. Cardoso, C. Parys, F.C. Cardoso, X. Shen, and J.J. Loor. (2022). Insulin
signaling and antioxidant proteins in adipose tissue explants from dairy cows challenged with

hydrogen peroxide are altered by supplementation of arginine or arginine plus methionine.
Journal of Animal Science. 100(3):skac036.

Coleman, D., M. Vailati-Riboni, R. Pate, A. Aboragah, D. Luchini, F.C. Cardoso, and J.J. Loor.
(2022). Increased supply of methionine during a heat-stress challenge in lactating Holstein cows

alters mammary tissue mTOR signaling and its response to lipopolysaccharide. Journal of
Animal Science. 100(8):skac175.

Coleman, D., P. Totakul, N. Onjai-uea, A. Aboragah, Q. Jiang, M. Vailati-Riboni, R. Pate, D.
Luchini, P. Paengkoum, M. Wanapat, F.C. Cardoso, and J.J. Loor. (2022). Rumen-protected
methionine during heat stress alters mTOR, insulin signaling, and 1-carbon metabolism protein

abundance in liver, and whole-blood transsulfuration pathway genes in Holstein cows. Journal of
Dairy Science. 105:7787-7804.

Pineda, A., F.C. Cardoso, M. Murphy, and J.K. Drackley. (2022). Effects of dietary energy
density and feeding strategy during the dry period on feed intake, energy balance, milk
production, and blood metabolites near parturition of healthy Holstein cows. Journal of Dairy
Science Communications. 3:403-407.

Guadagnin, A.R., L.K. Fehlberg, B.L. Thomas, Y. Sugimoto, I. Shinzato, and F.C. Cardoso.
(2022). Effect of feeding rumen-protected lysine through the transition period on postpartum
uterine health of dairy cows. Journal of Dairy Science.105:7805-7819.



Knollinger, S.E., M. Poczynek, B. Miller, I. Mueller, R. de Almeida, M.R. Murphy, and F.C.
Cardoso. (2022). Effects of autolyzed yeast supplementation in a high starch diet on rumen

health, apparent digestibility, and production variables of lactating Holstein cows. Animals.
12(18):2445.

Fehlberg, L.K., A.R. Guadagnin, B.L. Thomas, Y. Sugimoto, I. Shinzato, and F.C. Cardoso.
(2023). Feeding rumen-protected lysine altered immune and metabolic biomarkers in dairy cows
during the transition period. Journal of Dairy Science. 106:2989-3007.

Guadagnin, A.R., L.K. Fehlberg, B.L. Thomas, Y. Sugimoto, I. Shinzato, and F.C. Cardoso.
(2023). Feeding rumen-protected lysine prepartum alters placental metabolism at a
transcriptional level. Journal of Dairy Science. 106:6567-6576.

Guadagnin, A.R., and F.C. Cardoso. (2023). Association of dry matter intake, milk yield, and
days to first ovulation with cytological endometritis in Holstein cows. Journal of Dairy Science.
106:7240-7265.

Cardoso, F.F., S.E. Kemp, R. Schmidt, and F.C. Cardoso. (2023). Effects of cut height and
inoculant application on brown midrib whole plant corn silage yield, nutrient composition,
fermentative profile, and in vitro degradability. Applied Animal Sciences. 39: 117-124.

Cunha, L., H. Monteiro, I. Canisso, R. Bicalho, F.C. Cardoso, B. Weimer, and F. Lima. (2023).
Characterization of rumen microbiome and metabolome from an oro-esophageal probe and fluid,
particulate and fluid-particulate fractions from rumen fistula in Holstein dairy cow. Scientific
Reports. 13:5854.

Pintens, D.A., K.J. Shinners, J.C. Friede, M.F. Digman, and K.F. Kalscheur. 2023. Altering
physical properties of wilted alfalfa by impact-shredding processing. Appl. Eng. Agric. 39:187-
195.

Pintens, D.A., K.J. Shinners, J.C. Friede, M.F. Digman, and K.F. Kalscheur. 2023. Impact-
shredding processing of whole-plant corn: Machine performance, physical properties, and in situ
ruminant digestion. Agriculture 13:160.

Kalscheur, K.F., C.H.P. Camisa Nova, D. Jaramillo, and G.E. Brink. Win-win for dairy farms:
Heifers raised on pasture reduce cost and produce more milk at the first lactation. International
Grassland Congress, May 14-19, 2023, Covington, KY.

Camisa Nova, C.H.P., K.F. Kalscheur, and G.E. Brink. 2023. Raising heifers on pasture reduced
heifer feed costs and improved income over feed costs in the first lactation of dairy cows. J.
Dairy Sci. 106 (Suppl. 1):411.



Vedovatto, M., K.F. Kalscheur, and J. Kraft. 2023. Effects of forage level and branched short-
chain fatty acids on lactation performance of dairy cows. J. Dairy Sci. 106 (Suppl. 1):370.

Pefia, O. M., Murphy, K., Long, N., Lascano, G. J., Jenkins, T.C., Aguerre, M. J. 2023.
Evaluating the rumen degradation of novel protected gelatin capsules containing fish oil fed to
lactating dairy cows. Animals 13:2555.

Aguerre, M. J., O. M. Peiia, C. Velasquez, G. Ferreira. 2023. Nutritional composition and in vitro
ruminal digestibility of crabgrass (Digitaria sanguinalis) in monoculture or interseeded with
cowpea (Vigna unguiculata) and lablab (Lablab purpureus). Animals 13:2305.

Pena, O. M., C. Velasquez, G. Ferreira, and M. J. Aguerre. 2023. Yield, nutritional composition,
and in vitro ruminal digestibility of conventional and brown midrib (BMR) corn for silage as
affected by planting population and harvest maturity. Agronomy 13,1414.

Koc, A. B., B. M. Maclnnis, M. J. Aguerre, J. P. Chastain, and A. P. Turner. 2023. Alfalfa
biomass estimation using crop surface modeling and vegetation Indices. Applied Engineering in
Agriculture 39:251-264.

Compton, C., O. M. Pefia, C. Hikita, T. Watanabe, T. C. Jenkins, G. J. Lascano, M. J. Aguerre.
2023. Effects of cashew nut shell extract on ruminal fermentation and nutrient digestibility under
continuous culture conditions. Ruminants 3:92-99.

Oskey, M., C. Velasquez, O. M. Pena, J. Andrae, W. Bridges, G. Ferreira, and M. J. Aguerre.
2023. Yield, nutritional composition, and digestibility of conventional and brown midrib (BMR)
pearl millet as affected by planting and harvesting dates and interseeded cowpea. Animals
13:260.

Perron, B. S., W. C. Bridges, A. B. A. Ali, M. J. Aguerre, M. Burns, K. L. Vernon. 2023. Effects
of maneuvering required maintenance elements to monitor the grazing distribution and behaviors
of horses. International Journal of Equine Science. International Journal of Equine Science 2:1-8.

Omale, S. E., E. Kebreab, and J. A. D. R. N. Appuhamy. 2023. Quantifying the impact of canola
meal on enteric methane emissions of lactating dairy cows. J. Dairy Sci. 106 (Suppl.1):430

Klipp, T. A., D. L. Schwab, G. Dahlke, D. Thomson, L. M. Dunaway, and A. J. Carpenter. 2023.
“Impact of starter starch content on pre-weaning performance of beef x dairy calves J. Dairy Sci.
106 (Suppl.1):278

Wickramasinghe, H. K. J. P., N. Stepanchenko, M. J. Oconitrillo, B. M. Goetz, M. A. Abeyta, P.
J. Gorden, D. C. Beitz, L. H. Baumgard, and J. A. D. R. N. Appuhamy. 2023. Performance and

stress marker responses of weaned heifer calves to diurnal heat stress and a phytogenic feed
additive. J. Dairy Sci. 106:6114-6127



Wickramasinghe, H. K. J. P., C. A. Kaya, L. H. Baumgard, and J. A. D. R. N. Appuhamy. 2022.
Early step-down weaning of dairy calves from a high milk volume with a glutamine
supplementation. J. Dairy Sci. 105:1186-1198

Silva, J. V. V., S. Ganesan, H. K. J. P. Wickramasinghe, N. Stepanchenko, C. A. Kaya, D. C.
Beitz, and J. A. D. R. N. Appuhamy. 2022. Effects of branched-chain amino acids on GLUT1

abundance, glucose uptake and lactose synthesis rates in bovine mammary cells and tissue slices.
J. Dairy Sci. 105:1717-1730

Karunanayaka, W., D. Nayananjalie, R. Appuhamy, J. Adikari, V. Weerasinghe, A. Kumari, S.
Somasiri, R. Liyanage, P. Mangalika, and T. Sundarabarathy. 2022. Effect of TMR briquettes on
milk production, nutrient digestibility, and manure excretions of dairy cows in the dry zone of Sri
Lanka. Animals. 12:932

Wickramasinghe, J., C. J. Anderson, C. A. Kaya, P. J. Gorden, F. R. B. Ribeiro, J. Dohms, S.
Rigert, S. Schmitz-Esser, and R. Appuhamy. 2022. Evaluating ruminal and small intestinal

morphology and microbiota composition of calves fed a Macleaya cordata extract preparation.
Animals (Basel). 13:54

Matulka, R. A., J. Wickramasinghe, J. Dohms, F. R. B. Ribeiro, and R. Appuhamy. 2022.
Assessing performance and safety of feeding a standardized Macleaya cordata extract to calves.
Animals (Basel). 12:2875

Wickramasinghe, H. K. J. P, C. A. Kaya, L. H. Baumgard, and J. A. D. R. N. Appuhamy. 2022.
Early step-down weaning of dairy calves from a high milk volume with a glutamine
supplementation. J. Dairy Sci. 105:1186-1198

Klobucher, K.N., T. C. Stahl, T. Islam, A. S. Gray, S. I. Curreri, and P. S. Erickson. 2023.
Supplementing sodium butyrate to limit-fed heifers: Effects on growth, coccidiosis, urinary
purine derivatives, and apparent total-tract nutrient digestibility. J. Dairy Sci. 106:6894-6902.

Klobucher, K.N., R. Badger, T. Foxall, and P.S. Erickson. 2022. Short Communication: Effect of
sodium butyrate, monensin, and butyric acid on the viability of Eimeria bovis sporozoites and
their degree of damage to a bovine epithelial cell line. J. Anim. Sci. 100:1-6.

Richards, A. T., Knapp, J. R., Summer, P., Ohta, Y., and Boerman, J. P. 2023. Bioavailability of a
novel rumen protected methionine supplement and its effect on milk production and body
composition in dairy cows. Animal Feed Science and Technology. 304:115750.

Montes, M. E., Doucette, J., Brito, L. F., and Boerman, J. P. 2023. Environmental and biological
factors that influence feeding behavior of Holstein calves in automated milk feeding systems. J.
Dairy Sci. Comm. 4:379-384.



Chen, S. Y., Boerman, J. P., Gloria, L. S., Pedrosa, V. B., Doucette, J., and Brito, L. F. 2023.
Genomic-based genetic parameters for resilience across lactations in North American Holstein
cattle based on variability in daily milk records. J. Dairy Sci. 106:4133-4146.

Pedrosa, V. B., Boerman, J. P., Gloria, L. S., Chen, S. Y., Montes, M. E., Doucette, J. S., and
Brito, L. F. 2023. Genomic-based genetic parameters for milkability traits derived from
automatic milking systems in North American Holstein cattle. J. Dairy Sci. 106:2613-2629.

Montes, M. E., Brunton, M., Mann, A., Teeple, K., George, U., Boerman, J., and Casey, T. 2023.
Relationship between body temperature and behavior of nonpregnant early-lactation dairy cows.
J. Dairy Sci. Comm. 4:308-312.

Centeno-Martinez, R. E., Dong, W., Klopp, R. N., Yoon, 1., Boerman, J. P, and Johnson, T. A.
2023. Effects of feeding Saccharomyces cerevisiae fermentation postbiotic on the fecal microbial
community of Holstein dairy calves. Animal Microbiome. 5:13.

Ramesh, M., Reibman, A. R., Boerman, J. P. 2023. Eidetic recognition of cattle using keypoint
alignment. Electronic Imaging. 35: 279:1-6.

Neves, R. C. 2023. Relationship between calcium dynamics and inflammatory status in the
transition period of dairy cows. JDS Comm. 4:225-229.

Miles, A. M., McArt, J. A. A., Lima, S. F., Neves, R. C., Ganda, E. 2023. The association of
hyperketonemic with fecal and rumen microbiota at time of diagnosis in a case-control cohort of
early lactation cows. BMC Vet Res. 18.1-13.

Menta, P. R., Neves, R. C., Machado, V. S. 2023. Association of time to metritis diagnosis with
circulating concentration of metabolites, minerals, and haptoglobin in Jersey cows. J. Dairy Sci.
106:5029-5042.

Paudyal, S., Maunsell, F., Melendez, P. and Pinedo, P., 2023. Milk component ratios for
monitoring of health during early lactation of Holstein cows. Applied Animal Science, 39(4),
pp.191-201.

Paudyal, S., Pifieiro, J. and Papinchak, L., 2023. Associations of Eliminating Free-Stall Head
Lock-Up during Transition Period with Milk Yield, Health, and Reproductive Performance in
Multiparous Dairy Cows: A Case Report. Dairy, 4(1), pp.215-221.

Papinchak, L., S. Paudyal, and J. Pineiro. 2022. Effects of prolonged lock-up time on milk
production and health of dairy cattle. Veterinary Quarterly, 42, pp175-182.



Manriquez, D., Zuiiga, S., Paudyal, S., Solano, G. and Pinedo, P.J., 2022. Waiting time in the
premilking holding pen and subsequent lying and walking behaviors of Holstein cows. JDS
communications, 3(4), pp.280-284.

Shrestha B., J. Pineiro, S. Paudyal. 2023. Evaluating the potential of a thermal imaging system to
identify subclinical mastitis in dairy cattle. ASAS Annual meeting 2023.

Neupane, R., S. Paudyal, A. Aryal and P. Pinedo. 2023. Evaluating machine learning algorithms
to use accelerometer data for identification of lameness in dairy cows. J. Dairy Sci. Vol. 106,
Suppl. 1; Page 148

Paudyal, S., K. Kaniyamattam, J. Pifieiro, J. Spencer, B. W. Jones, and E. Kim. 2023. The
availability of local tech support is the most important factor for dairy farmers when choosing
precision dairy technologies in Texas. J. Dairy Sci. Vol. 106, Suppl. 1; Page 271-272

D. Duhatschek, B. Newcomer, G. M. Schuenemann, B. T. Menichetti, S. Paudyal, V. N. Gouvéa,
and J. M. Pifieiro. 2023 Effect of supplementing one or 2 calcium boluses at calving on serum

pH and minerals, performance, rumination, and activity of multiparous dairy cows. J. Dairy Sci.
Vol. 106, Suppl. 1; Page 228

Neupane, R., S. Paudyal, A. Aryal and P. Pinedo. 2023. Evaluating machine learning algorithms
to predict locomotion scoring in dairy cattle. J. Dairy Sci. Vol. 106, Suppl. 1; Page 400.

Guadalupe Ceja, Sushil Paudyal, Jennifer Spencer, Juan M Pineiro, Courtney L Daigle, 149 Case
Study: The Impact of a Fogging System on Dairy Cow Comfort in Cows Housed in a Barn with
Tunnel Ventilation and an Automatic Milking System, Journal of Animal Science, Volume 101,
Issue Supplement 1, May 2023, https://doi.org/10.1093/jas/skad068.111

Sushil Paudyal, Mahendra Bhandari, Lucy Huang, 79 Cross-Training Future Workforce on Data
Handling and Interpretation for Precision Agriculture Systems, Journal of Animal Science,
Volume 101, Issue Supplement 1, May 2023, Pages 113—114,
https://doi.org/10.1093/jas/skad068.136



