
Introduction

	 Future directions in the cattle industry will be driven by consumer 
demand for higher quality foods and production methods involving 
animal health and comfort in changing climates, diet quality, manage-
ment practices and disease reduction. The objective of this piece is to 
provide a perspective on the requirements to achieve future demands. 

Consumer Demand

	 Consumer demand is becoming more sophisticated. Large corpo-
rate chains are demanding that producers give them products that are 
healthier, pesticide free, hormone free, GMO free, humanely raised 
and environmentally sustainable in terms of improving soil quality 
and lower methane emissions. These strong-market share forces will 
continue to shape the supply markets. Producers will be continuous-
ly constrained to meet those demands. Achieving those demands for 
enhanced cattle health, comfort and productivity will require more 
sophisticated understanding of climate, diet, environmental manage-
ment and disease effects on calf growth rate and milk production po-
tential. Methods for achieving these goals are already in place or are 
in development.

Animal health, comfort and productivity
Climate

	 Animal health, comfort and productivity are affected by climate, 
diet, management environment and level of disease. Global cli-
mates are warming rapidly and are becoming more and more erratic  
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locally. Growth rates and milk production are especially sensitive to 
high and low temperature extremes. Correlation models to anticipate 
climate effects on cattle have shortcomings noted in recent reviews 
[1]. Recent developments in computational models that tie local 
climate variation to performance have recently appeared and show 
promise for anticipating combinations of environmental variables that 
would compromise milk production or growth rates [2]. The appear-
ance of critical combinations of environmental variables can induce 
sudden, precipitous declines in milk production capacity or growth. 
Genetic selection is aiming for larger animals that will produce more 
milk per animal, but larger cows will be less adapted to warming cli-
mates than their smaller counterparts [3].

Diet

	 Diet has important consequences for overall health and nutrition 
and can have profound implications for a cow’s gut microbiomes that 
not only are vital for milk production but have a dual role in that 
they can constitute approximately70% of immune function. Pesticide 
residues from crops have been documented as showing up in milk on 
a global scale. Some of these pesticides can impact gut microbes es-
sential for milk production and may affect growth processes [4] , and 
most importantly, susceptibility to diseases due to lowered immune 
function. As global human health issues continue to escalate, consum-
ers will be looking for healthy foods to consume. Technologies for 
detection of pesticide residues are rapidly evolving, which will make 
testing much less expensive, more rapid and more frequent. Grass 
fed cows are already being promoted as being pesticide free. Those 
trends will continue to strengthen demand and force modification of 
production methods.

Environment

	 Management of local environments has multiple benefits, such as 
available shade in the form of trees or structures to reduce heat loads, 
water availability or access affect cow comfort and milk production 
capacity, timing of pregnancies can increase milk production if calves 
are born at times of the year when climates are optimally cool, which 
benefit both the mother and the calf in terms of milk production and 
maximum calf growth rates. Careful sanitation can affect disease 
bearing or nuisance insects that can compromise animal comfort, 
hence enhance activity levels and lower production rates. High cattle 
activity levels take mass and energy from production and spend it in-
stead on activity to seek better or more comfortable local conditions, 
thereby impacting discretionary resources available for optimal calf 
growth rates and cow milk production.

Disease

	 Diseases such as mastitis, ketosis and pneumonia require meta-
bolic responses from cattle that impact their potential productivity 
directly and indirectly by altering activity and appetite levels that in 
turn affect resources available for milk production. Rapid, noninva-
sive diagnostics to identify cow diseases and their severity earlier 
are becoming available, which will affect antibiotic usage, feasi-
ble growth rates, final body size and production potential. A recent  
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startup technology, Isomark.com, has demonstrated a patented rapid 
(30 – 35 second) presymptomatic (24-48 hour) detection of infection 
using naturally occurring stable isotopes in breath. This technology is 
starting to be used in robotic milking environments. This can result 
in subsequent cost savings due to reduced antibiotic use, enhanced 
milk production from healthier cows and improved calf growth rates. 

Future Computational Necessities in Managing 
Dairy Production Systems
	 The current state-of-the-art approach to modeling animal bioen-
ergetics and environmental control is based on predicting heat fluxes 
and/or internal body temperature of the animal. Heat fluxes or inter-
nal body temperature are calculated from fundamental principles of 
coupled heat and mass transfer (Figure 1) through the skin and the 
haircoat. This approach is limited in scope and cannot account for all 
the independent variables that affect animal comfort, production and 
reproduction potential. The animal-environment-control system is so 
complex that it warrants a big-data approach to analyze and make 
management decisions. Because of the complexity of the system, 
which includes physiological, morphological, behavioral, metabolic, 
productive, and immunological responses, and the need for producers 
to have real-time monitoring decision-making provisions (Figure 2), 
new approaches and tools will be necessary. The possibility of col-
lecting a large dataset made available by the number of sensors used 
for daily livestock monitoring is paving the way for the application of 
advanced and robust numerical techniques based on machine learning 
(ML) or big data approaches and AI algorithms [5,6].

Key:

Q: Heat 

M: Mass

Subscripts:

F: Food

I: Ingested

D: Defecated

A: Absorbed

U: Urine

G: Growth

R: Reproduction

W: Water

S: Stored

IR: Infrared Radiation

METAB: Metabolism

CONV: Convection

COND: Conduction

EVAP: Total Evaporation

Conclusion
	 It can be concluded that, in the years to come, the key elements 
for the dairy sector would be increasing sustainability and at the same 
time, ensure animal health and wellbeing, increase milk quantity and 
quality, improve reproductive performance, improve efficiency of re-
sources, and reduce gaseous emissions, and these objectives are pos-
sible to accomplish through real-time monitoring of the entire system 
and performing wholistic analyses.
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Figure 1: Coupled heat and mass transfer equations for irradiated hair-
coat. (From Gebremedhin et.al. 1984).

Figure 2: Real time continuous system monitoring (soil, crop, water, and 
livestock) via sensors. (From National Academies Press, Science Break-
throughs to Advance Food and Agricultural Research by 2030).

D:\Journal of Animal Research and Veterinary Science\10.24966\ARVS-3751\100057
https://pubmed.ncbi.nlm.nih.gov/30744345/
https://pubmed.ncbi.nlm.nih.gov/30744345/
https://pubmed.ncbi.nlm.nih.gov/30744345/
https://pubmed.ncbi.nlm.nih.gov/30744345/
https://www.sciencedirect.com/science/article/pii/S2666765722001016
https://www.sciencedirect.com/science/article/pii/S2666765722001016
https://www.sciencedirect.com/science/article/pii/S2666765722001016
https://www.sciencedirect.com/science/article/pii/S2666765722001016
https://elibrary.asabe.org/abstract.asp?aid=32935
https://elibrary.asabe.org/abstract.asp?aid=32935
https://elibrary.asabe.org/abstract.asp?aid=32935
https://nap.nationalacademies.org/catalog/25059/science-breakthroughs-to-advance-food-and-agricultural-research-by-2030
https://nap.nationalacademies.org/catalog/25059/science-breakthroughs-to-advance-food-and-agricultural-research-by-2030


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

