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Abstract 

The objective of this article was to highlight and describe the role of management practices in preventing diarrhea in dairy 

calves. To reduce diarrhea outbreak and improve calf health and welfare, selected empirical protocols were presented. Pre-

weaning dairy calf health and well-being are associated with herd longevity and subsequent milk production. The first 

weeks of age are considered as a high-risk phase of calf life because the immune system is not fully developed. Meanwhile, 

newborns are exposed to pathogens and environmental stresses, predisposing them to infectious diseases. Diarrhea is the 

most prevalent disease infecting new born calves in early stage of life, causing morbidity, mortality, and economic loss. 

According to the NAHMS report (2007) diarrhea comprises a half of calf death rate in the pre-weaning period. In the 2014 

report, 59.9% of sick calve exhibited clinical signs of digestive tract disorders. Despite advances in pathophysiology and 

diarrhea treatment, it remains a major threat to pre-weaned calves worldwide. Treatment is just a part of the problem. The 

response to treatment widely varies amongst calves and depends on disease severity, individual resistance to diseases, 

immune function, and environmental conditions. As such, treatment may not be successful in all cases of diarrhea, 

especially in those with septicemia. Treatment is a coercion not a choice. The problem can be more complicated if diarrhea 

pandemic occurs in large scaled herds because it is difficult to treat large numbers of diarrhetic calves. Reducing the severity 

and number of diarrhetic calves by performing key management practices provides opportunities to decrease calf morbidity 

and mortality. 
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Review, Innovation, and Discussion 

This article aimed to discuss and emphasize important management 

practices to prevent and control diarrhea in dairy calves. Despite advances 

in veterinary drug industry and treatment methods, diarrhea remains as a 

main cause of mortality and economic loss in dairy settings worldwide. 

Neonatal calf diarrhea is a multifactorial disease which makes it difficult 

to control or treat [1]. Diarrhea occurs frequently in almost all farms with 

different severities. The rate of mortality is closely related to the severity 

and number of infected calves. In severe cases, mostly caused by 

enterotoxigenic E. coli (ETEC); lethargy, anorexia, and suckling 

disability are common which can be followed by septicemia, coma, and 

finally death [2].  In severe or sepsis circumstances, calves are less able 

to respond properly to treatment. However, it seems that mild cases with 

moderate signs of dehydration or even acidosis could be efficiently 

treated by correcting dehydration and appropriate antibiotics therapy. If 

the number of diarrhetic calves increases, the mortality rate rises as a 

result of fatigue and decreased labor performance in treating ill calves. 

Thus, decreasing the number and severity of neonatal calf diarrhea (NCD) 

by improving management practices should be considered as a main goal 

in any calf rearing program [3].  

Recently, with the discovery of gut-brain bidirectional communication, 

the gut microbiome has attracted more attention [4]. In human studies, 

alteration in gut microbiota may result in long-term health effects. 

Likewise, the importance of gut microbiota on immunity, growth and 

longevity of dairy heifers has been reported [5]. In light of to-date 

evidence, it can be suggested that having a healthy gut with minor 

interference of invading pathogens would be an ideal framework for 

rearing healthy calves.  

Prevention is much more important than treatment. There are many 

management factors influencing the susceptibility of newborn calves to 

diseases. The management of pre-parturient cows, calving environment, 

calving status, colostrum feeding, and milk feeding and sanitation 

protocols are all important in optimizing the health and performance of 

dairy calves. Fetal development in the late gestation is closely related to 
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maternal nutrition and may possess long-lasting effects on health and 

growth of infants [6]. For instance, greater energy intake in the prepartum 

period could result in greater calf birth weight and immunocompetence 

[7]. In addition to maternal nutrition, it is believed that exposure to 

environmental stressors such as heat stress during late gestation affects 

fetal development quality which can determine health and performance of 

calves in postnatal period and likely later in their productive life cycle [8]. 

Impaired intestinal development of calves born to dams exposed to 

hyperthermia in late gestation may lead to the failure of passives 

immunity regardless of colostrum quality (FPT) [9,10]. It has been 

reported that colostrum quality declines in hot seasons, although, it is 

controversial [10]. Decreased colostrum quality accompanied by reduced 

intestinal capacity to absorb adequate IgG may increase the number of 

FPT calves, predisposing them to diarrhea and septicemia. Presumably, 

the incidence of diarrhea not only depends on infectious factors but also 

is closely related to non-infectious factors such as maternal and 

environmental stressors affecting calves indirectly. Consequently, 

spreading diarrhea in mid-summer can be partly attributed to the 

management of cows in prepartum period. Other stressors influencing 

pre-fresh cow welfare include density in pre-fresh group, insufficient feed 

bunk space, and nutrient imbalance. All of these stressors could 

negatively affect postnatal health and performance of neonatal calves. As 

noted, diarrhea could be a consequence of the late-gestation stresses on 

newborn calves.  As such, the prevention of diarrhea should start from 

late gestation.  

Calving environment is another important factor affecting diarrhea 

incidence in newborn calves. Single and multiple cow calving pens are 

two types of maternity pens commonly used in dairy farms both of which 

have their own proponents. In single cow calving pens, contaminated 

bedding materials are removed and renewed after each parturition, 

causing higher hygiene score in this system. Instead, the multiple cow 

calving pens are used for multiple parturitions with violated cleanliness. 

Although some studies reported no significant differences between the 

two systems with respect to disease incidence [11], it seems that single 

maternity pens are preferable systems [12]. It has been demonstrated that 

calves born in single maternity pens had lower risk of salmonella 

shedding during the pre-weaning period [13]. Moreover, calves born in 

filthy or contaminated calving pens may be easily infected by pathogenic 

E.coli, predisposing them to infectious diarrhea in the first day of life [14]. 

It is believed that the prevention of pathogenic load in maternity pens by 

regular disinfection can be a logical way to reduce the risk of pathogens 

transmission. Other management practices in the case of individual 

calving pens including provision of dry bedding, good ventilation, and 

enough space for calving are also recommended. Overall, individual 

calving pens can be a perfect environment for standing against diarrhea. 

It is notable that the time during which the calf stays with the dam is 

important because of the increased risk of infection over time [14]. 

Besides calving pen management, the calving status (i.e., natural delivery 

vs. dystocia) plays a role in calf survival and health. Naturally delivered 

calves are fresh, stand soon after birth, and consume colostrum with more 

craving. However, following dystocia, the time to achieve sternal 

recumbency and standing seems to be longer than in normal calves, 

leading to decreased colostrum intake and efficiency of IgG absorption 

[15]. Such calves are at higher risk of infectious diarrhea because they 

might suffer from FPT. Therefore, cows should be allowed to expel the 

calf normally and excess forces to pull the calf out must be avoided. After 

birth, when the umbilical cord is cut off, the navel must be dipped in an 

iodine solution (7%) for about 15 seconds. It is notable that disinfected 

navel may be licked by dam so the navel should be disinfected again 12 

hours later.   

Colostrum feeding management plays a key role in newborns 

susceptibility to infectious diarrhea. Providing 4 lit of quality colostrum 

immediately after birth and 2 lit 12 hours later is a suitable management 

practice to prevent infectious diseases. Because of the importance of 

colostrum management in the prevention of infectious diseases, it is 

discussed with more details. Newborn calves are deficient in serum 

immunoglobulin levels (agammaglobulinemic), thus, they totally depend 

on Ig uptake from the maternal colostrum. Feeding high quality colostrum 

(IgG ≥ 50 g/L) within the first 2 hours of life is necessary for the efficient 

transfer of passive immunity. Decreased IgG concentrations of blood 

serum after 24 h of life is referred to as failure of passive transfer (FPT). 

Calves with IgG levels lower than 10 g/L are classified as FPT calves 

[16]. Failure of passive transfer is associated with higher morbidity, 

mortality and longevity [17]. It has been reported that 20-40% of calves 

suffer from FPT [17]. As the FPT rate is surprisingly high in dairy herds, 

it is crucial to decrease the number of FPT calves. Determining the quality 

of colostrum by a refractometer is a useful method to ensure calves 

receives enough IgG. In addition to colostrum quality, quantity and time 

of feeding, the temperature, and microbial count of allocated colostrum 

should be checked carefully. In cold seasons, colostrum should be 

warmed indirectly (i.e., using hot water) to reach 37˚C before feeding. 

Cold colostrum feeding can lead to diarrhea itself. Feeding of colostrum 

with high microbial count (> 100000 cfu/ml) must be avoided. To prevent 

microbial load, surplus colostrum must be kept in refrigerator for the next 

meal. Timing of feeding colostrum should be carefully managed, with 12 

hours intervals being recommended. Recently, prolonged feeding of 

colostrum with advantages for preventing diarrhea and optimizing gut 

health has been discussed [18].  

Colostrum feeding management is not all we can do to prevent diarrhea 

in neonatal calves. Regardless of passive immunity status, the risk of 

diarrhea would increase in filthy environments where pathogenic load is 

high [14]. As a general rule, disease incidence is a function of host 

immunity and environment interactions. As a result, in heavily infected 

ambience, diarrhea would be expected.  To reduce pathogens load in the 

calf environment, calf pens, hutches, and barns must be disinfected 

routinely particularly when calves are moved to group or other individual 

pens. Pens with concrete floor or walls are recommended because 

washing and disinfecting is easy in concrete buildings. Absolutely, there 

are many options to house newborn calves, but cleaning and sanitation are 

the most important factors that should be considered when we a housing 

system is chosen. In addition to calf pen disinfection, feeding facilities 

such as milk tank, buckets, and bottles must be washed with a detergent 

after each meal to remove fat and other milk residues. Then, milk 

containers should be immersed in a disinfectant solution for the next meal. 

In our experience, sanitation and practicing proper hygiene protocols 

could be very helpful in reducing the pathogenic load in the calf 

environment and in preventing the outbreak of infectious diseases such as 

diarrhea.  

Early diagnosis and treatment of diarrhetic calves is a critical practice that 

needs more experience and care. Diarrhetic calves shed infectious agents 

increasingly to the surrounding environment that can be a major source of 

contamination. For instance, calves infected by low number of 

cryptosporidia oocysts sheds large number of oocysts to the environment, 

indicating that higher rates of replication occur inside the host body [19]. 

Some pathogenic microorganisms like salmonella spp. survive in the 

environment for about 2 years and can be transmitted by staff via boots 

and clothes [20]. Consequently, early diagnosis and treatment of infected 

calves and blockage of pathogens entry to the calf environment provide 

opportunities to minimize microbial loads in the calf ambience. 

Installation of a disinfectant bath in front of the entrance gate of calf barns 

would be useful in eliminating foreign microorganisms before they can 

enter to calf rearing facilities.  

Conclusion  

Calf rearing is a package of management practices which work together. 

Diarrhea is a threat to calf survivability and herd longevity worldwide, 
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but it can be controlled by impactful on-farm management practices. 

Reducing stress in pre-fresh cows, calving in a hygiene environment, 

feeding high quality colostrum, and regular sanitation of calf ambience 

are important factors that impact on calf susceptibility to infectious 

diseases, especially diarrhea. Rapid identification and treatment of sick 

calves can be useful in minimizing pathogen loads in the calf 

environment.  

Acknowledgments 

Nature for its inspirational nature.  

References 

1. Il-Cho Y, and Yoon KJ. (2014) An overview of calf diarrhea-

infectious etiology, diagnosis, and intervention. Journal of 

Veterinary Science; 15:1-17.   

2. Bashanun GM, and Amina A. (2017) Colibacillosis in calves: 

A review of literature. Journal of Animal Science and 

Veterinary Medicine; 2: 62-71.  

3. Eutake K. (2012); Newborn calf welfare: A review focusing on 

mortality rate. Animal Science Journal 84:101-105. 

4. Mohajeri MH, Fata GL, Steinert RE, and Weber P, (2018); 

Relationship between the gut microbiota and brain function. 

Nutrition Reviews 76: 481-496.  

5. Malmuthuge N, and Guan LL. (2016); Understanding the gut 

microbiome of dairy calves: Opportunities to improve early life 

gut health. Journal of Dairy Science 100: 1-10.  

6. Osorio JS. (2020); Gut health, stress, and immunity in neonatal 

dairy calves: the host side of host-pathogen interactions. Journal 

of Animal Science and Biotechnology 11:105.  

7. Osorio JS, Trevisi F, Ballou MA, Bertoni G, Drackley JK, and 

Loor JJ. (2013); Effects of the level of maternal energy intake 

prepartum on immunometabolic markers, 

polymorphonuclearleukocyte function, and neutrophil gene 

network expression in neonatal Holstein heifer calves. Journal 

of Dairy Science 96: 3573-3587.  

8. Alimirzaei M and Nikkhah A. (2021) Fetal exposure to 

hyperthermia and future dairy cattle production challenges. 

Novel Research in Sciences. 10(1). NRS. 000727. 

9. Monteiro APA, Tao S,Thompson IM, Dahl GE. (2014) Effect 

of heat stress during late gestation on immune function and 

growth performance of calves: Isolation of altered colostral and 

calf factors. Journal of Dairy Science: 97: 6426-6439.  

10. Dahl GE, Tao A, and Laporta J. (2020). Heat stress impacts 

immune Status in cows across the life cycle. Frontiers in 

Veterinary Science; 7:116.  

11. Pithua P, Wells SJ, Godden SM, and Raizman EA. (2009) 

Clinical trial on type of calving pen and the risk of disease in 

Holstein calves during the first 90 d of life. Preventive 

Veterinary Medicine; 89:8-15.  

12. USDA (2010). Dairy 2007, Heifer calf health and management 

practices on US dairy operations, 2007 (Rep NO. N550.00110). 

Fort Collis, CO: USDA:APHIS:VERSUS, CEAH.  

13. Losinger WC, Wells SJ, Garber LP, and Hurd HS. (1995);  

Management factors related to salmonella shedding by dairy 

heifers. Journal of Dairy Science 78: 2464-2472.  

14. Van Metre DC, Tennat BC, Vhitlock RH. (2008); Infectious 

diseases of the gastrointestinal tract. Rebhum’s diseases of 

dairy cattle 200-294.  

15. Murray CF, Veira DM, Nadalin AL, Haines DM, Jackson ML, 

Pearl DL, and Leslie KE. (2015); The effect of dystocia on 

physiological and behavioral characteristics related to vitality 

and passive transfer of immunoglobulins in newborn Holstein 

calves. Canadian Journal of veterinary Research 79: 109-119.  

16. Stilwell G, and Carvalho RC. (2011); Clinical outcome of 

calves with failure of passive transfer as diagnosed by a 

commercially available IgG quick test kit. The Canadian 

Veterinary Journal 52: 524-526.  

17. Raboisson D, Trillat P, and Cahuzac C. (2016); Failure of 

passive transfer in calv17es: A meta-analysis on the 

concequences and assessment of the economic impact. Plose 

One 11: e0150452.  

18. Alimirzaei M, Nikkhah A. (2021); Prolonged colostrum feeding 

to improve calf growth and health: A promising practice? EC 

Veterinary Science 7: 38-40.   

19. Nydam DV, Wade SE, Schaaf SL, and Mohammad HO. (2001); 

Number of Criptosporidium parvum oocysts or Giardia spp 

cytes shed by dairy calves after natural infection. American 

Journal of Veterinary Research 62: 1612-1615.  

20. Gay JM, and Hunkster ME. (1993); Isolation of multiple 

salmonella serovars from a dairy two years after a clinical 

salmonellosis outbreak. Journal of the American Veterinary 

Medical Association 203: 1314-1320.  

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI: 10.31579/IJBR-2021/059

 

Ready to submit your research? Choose Auctores and benefit from:  
 

 fast, convenient online submission 

 rigorous peer review by experienced research in your field  

 rapid publication on acceptance  

 authors retain copyrights 

 unique DOI for all articles 

 immediate, unrestricted online access 

 

At Auctores, research is always in progress. 

 

Learn more  https://auctoresonline.org/journals/international-journal-of-

biomed-research 

https://synapse.koreamed.org/articles/1041278
https://synapse.koreamed.org/articles/1041278
https://synapse.koreamed.org/articles/1041278
https://www.researchgate.net/profile/Bashahun-Dirar-2/publication/325270224_Colibacillosis_in_calves_A_review_of_literature/links/6082726c881fa114b41fac8c/Colibacillosis-in-calves-A-review-of-literature.pdf
https://www.researchgate.net/profile/Bashahun-Dirar-2/publication/325270224_Colibacillosis_in_calves_A_review_of_literature/links/6082726c881fa114b41fac8c/Colibacillosis-in-calves-A-review-of-literature.pdf
https://www.researchgate.net/profile/Bashahun-Dirar-2/publication/325270224_Colibacillosis_in_calves_A_review_of_literature/links/6082726c881fa114b41fac8c/Colibacillosis-in-calves-A-review-of-literature.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/asj.12019
https://onlinelibrary.wiley.com/doi/abs/10.1111/asj.12019
https://academic.oup.com/nutritionreviews/article-abstract/76/7/481/4985887
https://academic.oup.com/nutritionreviews/article-abstract/76/7/481/4985887
https://academic.oup.com/nutritionreviews/article-abstract/76/7/481/4985887
https://www.sciencedirect.com/science/article/pii/S0022030217304046
https://www.sciencedirect.com/science/article/pii/S0022030217304046
https://www.sciencedirect.com/science/article/pii/S0022030217304046
https://link.springer.com/article/10.1186/s40104-020-00509-3
https://link.springer.com/article/10.1186/s40104-020-00509-3
https://link.springer.com/article/10.1186/s40104-020-00509-3
https://www.sciencedirect.com/science/article/pii/S0022030213002750
https://www.sciencedirect.com/science/article/pii/S0022030213002750
https://www.sciencedirect.com/science/article/pii/S0022030213002750
https://www.sciencedirect.com/science/article/pii/S0022030213002750
https://www.sciencedirect.com/science/article/pii/S0022030213002750
https://www.sciencedirect.com/science/article/pii/S0022030213002750
https://www.publish.csiro.au/an/AN15267
https://www.publish.csiro.au/an/AN15267
https://www.publish.csiro.au/an/AN15267
https://www.sciencedirect.com/science/article/pii/S0022030214005396
https://www.sciencedirect.com/science/article/pii/S0022030214005396
https://www.sciencedirect.com/science/article/pii/S0022030214005396
https://www.sciencedirect.com/science/article/pii/S0022030214005396
https://www.frontiersin.org/articles/10.3389/fvets.2020.00116/full
https://www.frontiersin.org/articles/10.3389/fvets.2020.00116/full
https://www.frontiersin.org/articles/10.3389/fvets.2020.00116/full
https://www.sciencedirect.com/science/article/pii/S0167587709000026
https://www.sciencedirect.com/science/article/pii/S0167587709000026
https://www.sciencedirect.com/science/article/pii/S0167587709000026
https://www.sciencedirect.com/science/article/pii/S0167587709000026
https://books.google.com/books?hl=en&lr=&id=S3veJvF1HHMC&oi=fnd&pg=PA1&dq=USDA+(2010).+Dairy+2007,+Heifer+calf+health+and+management+practices+on+US+dairy+operations,+2007+(Rep+NO.+N550.00110).+Fort+Collis,+CO:+USDA:APHIS:VERSUS,+CEAH.+&ots=7L10R-isV_&sig=Ct7IWVpuYYm80RJuWQtAy1FEVTE
https://books.google.com/books?hl=en&lr=&id=S3veJvF1HHMC&oi=fnd&pg=PA1&dq=USDA+(2010).+Dairy+2007,+Heifer+calf+health+and+management+practices+on+US+dairy+operations,+2007+(Rep+NO.+N550.00110).+Fort+Collis,+CO:+USDA:APHIS:VERSUS,+CEAH.+&ots=7L10R-isV_&sig=Ct7IWVpuYYm80RJuWQtAy1FEVTE
https://books.google.com/books?hl=en&lr=&id=S3veJvF1HHMC&oi=fnd&pg=PA1&dq=USDA+(2010).+Dairy+2007,+Heifer+calf+health+and+management+practices+on+US+dairy+operations,+2007+(Rep+NO.+N550.00110).+Fort+Collis,+CO:+USDA:APHIS:VERSUS,+CEAH.+&ots=7L10R-isV_&sig=Ct7IWVpuYYm80RJuWQtAy1FEVTE
https://www.sciencedirect.com/science/article/pii/S0022030295768746
https://www.sciencedirect.com/science/article/pii/S0022030295768746
https://www.sciencedirect.com/science/article/pii/S0022030295768746
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc7152022/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc7152022/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmc7152022/
https://www.ingentaconnect.com/content/cvma/cjvr/2015/00000079/00000002/art00005
https://www.ingentaconnect.com/content/cvma/cjvr/2015/00000079/00000002/art00005
https://www.ingentaconnect.com/content/cvma/cjvr/2015/00000079/00000002/art00005
https://www.ingentaconnect.com/content/cvma/cjvr/2015/00000079/00000002/art00005
https://www.ingentaconnect.com/content/cvma/cjvr/2015/00000079/00000002/art00005
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3078008/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3078008/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3078008/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3078008/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0150452
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0150452
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0150452
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0150452
https://www.sciencedirect.com/science/article/pii/S0022030220305403
https://www.sciencedirect.com/science/article/pii/S0022030220305403
https://www.sciencedirect.com/science/article/pii/S0022030220305403
https://avmajournals.avma.org/doi/abs/10.2460/ajvr.2001.62.1612
https://avmajournals.avma.org/doi/abs/10.2460/ajvr.2001.62.1612
https://avmajournals.avma.org/doi/abs/10.2460/ajvr.2001.62.1612
https://avmajournals.avma.org/doi/abs/10.2460/ajvr.2001.62.1612
https://europepmc.org/article/med/8253627
https://europepmc.org/article/med/8253627
https://europepmc.org/article/med/8253627
https://europepmc.org/article/med/8253627
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=77

