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Is more better? Amounts and frequency of milk replacer fed to calves  

under heat stress 
 

New study in the Journal of Dairy Science® examines optimal feeding strategies for dairy calves 

raised in warm environments 

 

Philadelphia, January 11, 2022 – Calves raised during the heat of summer have reduced growth, 

increased disease incidence, and higher mortality rates compared with those raised in temperate 

environments or neutral thermal conditions. The reduced average daily weight gain observed in the 

summer can be partially attributed to heat stress. In a new report published ahead of the February 2022 

issue of the Journal of Dairy Science®, scientists from the University of Georgia (Athens, GA, USA) 

investigated the effects of rate and frequency of milk replacer feeding on performance, emptying of the 

abomasum (one of the bovine forestomachs), and nutrient digestibility among young calves during 

summer and winter in the warm environment of the southeastern United States. 

 

When calves are exposed to heat stress, their food intake is reduced, resulting in lower total energy and 

nutrient consumption. Additionally, animals in adverse environments experience dramatic physiological 

and behavioral changes to cope with distress. For example, calves in an environment with elevated 

ambient temperature (≥20°C, or 68°F) sweat and pant to dissipate heat and maintain their core body 

temperature.  

 

Lead investigator Sha Tao, PhD, explains, “These physiological responses, although beneficial for 

survival, shift available energy from growth to maintenance. In combination with the lower food 

consumption, calves raised during summer have limited energy available for growth.” Therefore, the 
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research team speculated that increasing energy intake by feeding more milk or milk replacer should 

support greater growth during summer.  

 

 
Caption: Researchers at the University of Georgia (Athens, GA, USA) tested the amount and frequency of milk 

replacer feeding to improve growth and digestion of young dairy calves in warm environments (Credit: Sha Tao). 

 

By dividing the calves in the study into groups of high or low amounts of milk replacer and high or low 

frequency of feeding (three times a day vs. twice a day), the team tested their hypothesis. From a 

previous study by the group (Orellana Rivas et al., 2020), the researchers already knew that too much 

milk replacer would have detrimental and dangerous health effects on the calves when fed twice a day 

during summer. This helped them set an upper limit on the amount to be fed.  

 

Starter grain and milk replacer intakes were recorded daily, respiration rate and rectal temperature were 

recorded three times a week, and structural growth and body weight were measured weekly. Rate of 

abomasal emptying, a critical factor that regulates energy and nutrient utilization in preweaning calves, 

was determined using an acetaminophen absorption blood test. Finally, apparent digestibility of nutrients 

was measured using chromic oxide as a marker in the feed. 

 

The scientists found that feeding three times a day reduced calves’ respiration rates during summer and 

reduced rectal temperature during winter. Increasing the milk replacer amount at each meal improved 

body weight gain and structural growth. Feeding more times per day tended to improve growth during 

winter but, surprisingly, not during summer. In both seasons, calves offered higher amounts of milk 

replacer had greater intake, supporting greater intakes of protein, fat, and metabolizable energy, 

necessary components for growth. “Our team found no effect of treatment on nutrient digestibility,” said 

Tao, “and increasing feeding frequency accelerated abomasal emptying.”  

 



Tao concluded, “These data indicate that increasing feeding frequency lowers heat load. This may be due 

to reduced metabolic heat production, increased heat dissipation, or both.” The team’s findings represent 

a step toward optimization of feeding strategies for young cows in hot environments, a major sector of 

dairy production, to help maximize calf growth, health, and welfare, and thus also to improve profit 

margins in dairy production. 

 

--- 

 

Notes for editors 

The article is “Effects of milk replacer feeding rate and frequency of preweaning dairy calves in the 

southeastern United States: Performance, abomasal emptying, and nutrient digestibility,” by Ruth M. 

Orellana Rivas, Thalyane Rodrigues, Jordana da Silveira E. Sousa, Victor H.L.R. Melo, Jing Gao, Diego 

Ferreira de Araújo, Juliana Goncalves de Souza, Thiago N. Marins, Pedro Melendez, John K. Bernard, 

and Sha Tao (https://doi.org/10.3168/jds.2021-20287). It appears online ahead of the Journal of Dairy 

Science, volume 105, issue 2 (February 2022), published by Fass Inc. and Elsevier. 

 

The article is openly available at https://www.journalofdairyscience.org/article/S0022-0302(21)01009-

2/fulltext. 

 

Full text of the article is also available to credentialed journalists upon request. Contact Eileen Leahy at 

+1 732 238 3628 or jdsmedia@elsevier.com to obtain copies. Journalists wishing to interview the authors 

should contact the corresponding author, Sha Tao, Department of Animal and Dairy Science, University 

of Georgia, Athens, GA, USA, at stao@uga.edu. 

 

The previous study cited herein is Orellana Rivas, R.M., G. Komori, V.V. Behling, T.N. Marins, J.K. 

Bernard, and S. Tao. 2020. Effects of milk replacer feeding levels on performance and metabolism of pre-

weaning dairy calves during summer. J. Dairy Sci. 103:313–324. https://doi.org/10.3168/jds.2019-17360. 

 

About the Journal of Dairy Science 

The Journal of Dairy Science® (JDS), an official journal of the American Dairy Science Association®, is 

co-published by Elsevier and Fass Inc. for the American Dairy Science Association. It is the leading 

general dairy research journal in the world. JDS readers represent education, industry, and government 

agencies in more than 70 countries, with interests in biochemistry, breeding, economics, engineering, 

environment, food science, genetics, microbiology, nutrition, pathology, physiology, processing, public 

health, quality assurance, and sanitation. JDS has a 2020 Journal Impact Factor of 4.034 and five-year 

Journal Impact Factor of 4.354 according to Journal Citation Reports (Source: Clarivate 2021). 

www.journalofdairyscience.org 

 

About the American Dairy Science Association (ADSA) 

The American Dairy Science Association (ADSA) is an international organization of educators, scientists, 

and industry representatives who are committed to advancing the dairy industry and keenly aware of the 

vital role the dairy sciences play in fulfilling the economic, nutritive, and health requirements of the world's 

population. It provides leadership in scientific and technical support to sustain and grow the global dairy 

industry through generation, dissemination, and exchange of information and services. Together, ADSA 

members have discovered new methods and technologies that have revolutionized the dairy industry. 

www.adsa.org 
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About Fass Inc. 

Since 1998, Fass has provided shared management services to not-for-profit scientific organizations. 

With combined membership rosters of more than 10,000 professionals in animal agriculture and other 

sciences, Fass offers clients services in accounting, membership management, convention and meeting 

planning, information technology, and scientific publication support. The Fass publications department 

provides journal management, peer-review support, copyediting, and composition for this journal; the staff 

includes five BELS-certified (www.bels.org) technical editors and experienced composition staff. 

www.fass.org 

 

About Elsevier 

As a global leader in information and analytics, Elsevier helps researchers and healthcare professionals 

advance science and improve health outcomes for the benefit of society. We do this by facilitating insights 

and critical decision-making for customers across the global research and health ecosystems.  

 

In everything we publish, we uphold the highest standards of quality and integrity. We bring that same 

rigor to our information analytics solutions for researchers, health professionals, institutions and funders.  

 

Elsevier employs 8,100 people worldwide. We have supported the work of our research and health 

partners for more than 140 years. Growing from our roots in publishing, we offer knowledge and valuable 

analytics that help our users make breakthroughs and drive societal progress. Digital solutions such as 

ScienceDirect, Scopus, SciVal, ClinicalKey and Sherpath support strategic research management, R&D 

performance, clinical decision support, and health education. Researchers and healthcare professionals 

rely on our 2,500+ digitized journals, including The Lancet and Cell; our 40,000 eBook titles; and our 

iconic reference works, such as Gray's Anatomy. With the Elsevier Foundation and our external Inclusion 

& Diversity Advisory Board, we work in partnership with diverse stakeholders to advance inclusion and 

diversity in science, research and healthcare in developing countries and around the world.  

 

Elsevier is part of RELX, a global provider of information-based analytics and decision tools for 

professional and business customers. www.elsevier.com 
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