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Feeding Discard Milk to Dairy Calves is Common. Is it Detrimental to Calf Health?

There are no recent studies or even anecdotal written reports for over 10 years regarding what proportion of
dairy farms in the U.S. feed calves milk replacer (or what proportion of dairy calves, rather than of farms, are
fed as such). Whether for their entire pre-weaning life or only after 3 weeks of age or so, estimates going back
10 to 30 years largely suggest that approximately half of dairy calves are fed milk replacer, and the other half
are fed whole milk. However, one estimate of milk replacer feeding was 80% of dairy calves.

My impression in Utah from producers and veterinarians is that approximately half of dairy farms feed calves
whole milk, whether it was pasteurized or not. The majority of those farms feed waste/discard milk from
treated cows. This milk is sometimes mixed with saleable milk when the volume of discard milk is insufficient
to feed all of the preweaned calves. The proportion of dairy calves fed only saleable milk is probably small; I
am aware of one dairy farm in Utah that feeds only saleable milk to calves. To me, it is natural that producers
and calf raising personnel who feed only saleable milk perceive that calves are healthier when fed this way; that
is almost certainly why they began doing it. Nevertheless, in addition, dairy veterinarians including some in
nearby states who have clients feeding calves only saleable milk also report that they “think calves do better on
it.” Recently, this is an issue being raised in the dairy industry. Are dairy calves harmed in some ways by
feeding discard milk which nearly always contains antibiotics? Should only saleable milk be fed to dairy
calves?

What is the evidence of harmful effects of feeding dairy calves discard milk?

The most self-evident and commonly raised issue of feeding milk from treated cows (or medicated milk
replacer) is the presence of antibiotics in most of (depending on the treatments used), or in all of this milk. A
recent paper by H. C. Diniz Neto et al. in the Journal of Dairy Science, September 2024 reported on this, and it
was also summarized by M. Hanson in Bovine Veterinarian, October 2024. The authors stated, “However,
despite [waste milk] utilization as a [calf] feed, concerns persist regarding antimicrobial resistance, which may
prevail after internal metabolism, as well as soil contamination by resistant bacteria and antimicrobial shedding
into the manure.”

The study population was 63 male Holstein (3/4 or 5/8 Holstein) x Gyr crossbred dairy calves in Brazil. Calves
were housed in “individual sand-bedded pens - - tethered with 1.2 m long chains” and fed with MilkBar™
group calf feeders (see image on next page). Apparently, calves were blocked on body weight (BW) ranges and
then assigned randomly among 3 treatment groups; treatment groups were not significantly different in initial
BW or serum protein concentration (P > 0.97, t-test). Treatments fed were: Bulk tank milk (BTM) “without - -
antimicrobial residue” (n = 21 calves); Waste milk (WM) from antibiotic treated cows (n = 21); Pasteurized
WM (PWM) for 15 sec at 72 to 75°C (161 to 167° F) (n=21). “Pasteurization efficiency” was confirmed by




“absence of phosphatase and - - presence of peroxidase.” Calves were also offered a starter feed of ground
corn, soybean meal, and mineral and vitamin supplements.
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18 calves (n = 6/treatment) were studied from 4 d old to 30 d and euthanized. 45 calves (n = 15/treatment) were
studied from 4 d old to 60 d and euthanized. Besides antimicrobial resistance, this interesting study evaluated
feed intake, nutrient composition of the 3 treatments, growth rate, “total-tract digestibility”’, rumen and cecum
pH, ammonia nitrogen, volatile fatty acids, and post-mortem weight of the longest list of organs | have ever
seen or used in any study I’ve done or read about. Included were the 4 stomach chambers, liver, spleen,
kidneys, heart, many other organs, and weight of omental, perirenal, and mesenteric fat. Most of these were not
different among the 3 feeding treatments, and those that were statistically significantly different did not appear
biologically significant to me. However, | found it surprising that this study did not evaluate any calf diseases,
whether diarrhea or any others; no mention was made of calf health. For any comparison of the types of milk
fed to calves, disease and mortality outcomes are always of great interest to me as well as to most dairy
producers, calf raisers and veterinarians | know.

Fecal coliform antimicrobial resistance associated with discard milk fed to calves

The percentage of E. coli fecal isolates collected from calves at 30 d or 60 d of age that were resistant to 5 of the
7 antimicrobials studied was markedly increased when waste milk was fed in comparison to bulk tank milk, and
was almost never reduced, sometimes increased, when the waste milk was pasteurized. See the table below:

Fecal E. coli isolate percentages of antimicrobial resistance by type of milk fed to dairy calves.

30 days old 60 days old

Antibiotic BTM WM PWM BTM WM PWM
Amox-clavul 11%* 68% 73% 17%* 56% 55%
Ampicillin 11%* 71% 73% 14%* 56%0 50%
Ceftiofur 3%* 48% 58% 0%* 33% 30%
Florfenicol 3% 3% 18% 2% 6% 10%
Enrofloxacin 0%* 58% 76% 2%* 59% 40%*

Streptomycin 0% 0% 0% 0% 0% 0%
Tetracycline 42%* 97% 97% 43%* 71% 97%

BTM = Bulk tank milk; WM = Waste milk; PWM = Pasteurized waste milk
* = significantly lower than bolded values for same antibiotic, P = 0.03 to 0.05 (linear mixed-effects model, Tukey test)

The entire paper can be accessed at:
https://www.journalofdairyscience.org/action/showPdf?pii=S0022-0302%2824%2900854-3



https://www.journalofdairyscience.org/action/showPdf?pii=S0022-0302%2824%2900854-3

How does pasteurization affect pathogen concentrations in waste milk?

There are also often pathogens in the milk from treated cows that can infect calves. Despite antibiotic therapy,
whether preventive such as dry cow therapy, or otherwise, milk from treated and/or fresh cows often contains
Staphylococcus aureus, coliforms including E. coli, Salmonella spp., or if the following are present in the herd,
Mycobacterium avium subsp. paratuberculosis (agent of Johne’s disease) or Mycoplasma spp., often M. bovis.
Antibiotic therapy has limited to no effect on those pathogens being shed in milk, especially during the first
days of a cow’s treatment if at all.

According to previous studies, pathogen concentrations in waste milk are reduced by 98% to 99% following
pasteurization (V. Aust et al. in the Journal of Animal Physiology and Animal Nutrition, November 2013;
Anonymous, Bovine Alliance on Management & Nutrition summary of multiple studies, 2008). However, this
assumes that on-farm pasteurizers always work correctly, and do not become contaminated with large pathogen
loads when they are not working well. Virtually all dairy farms using pasteurizers have had the experience that
the latter does occur at times.

How does pasteurization affect antibiotic concentrations in waste milk?

There is limited refereed published information regarding this question. However, a paper by P. Quintanilla et
al. in the Journal of Food Protection, September 2019 reported on their studies and summarized a few other
previous studies on antibiotics in milk following pasteurization. The % reduction of antibiotics in milk
following pasteurization has been measured in both concentration and antimicrobial activity, and results were
similar according to both parameters. Antibiotics were approximately 10% reduced in milk following
pasteurization, ranging from 0% (ciprofloxacin; enrofloxacin was 3% reduced) to 29% (erythromycin)
reduction. Therefore pasteurization, when working correctly, reduces pathogens in milk as we expect, but does
little to reduce antibiotic activity. NOTE: For decades, the valid concern has been raised that quinolones such
as ciprofloxacin and enrofloxacin are often the last line of defense in human superinfections, and should not be
used in food animals. The fact that virtually 100% of quinolone activity is retained in pasteurized milk
confirms that feeding discard milk containing them may contribute to antimicrobial resistance development in
some important zoonotic pathogens. Treatment of humans with antibiotics is the major force causing increased
drug resistance among human pathogens, but if there is one category of drugs we should not use in food
animals, it is the quinolones.

Further evidence that pasteurization appears to have little effect on antibiotics in milk was provided by the fecal
E. coli antimicrobial resistance results in calves fed pasteurized waste milk in the table above; resistance was
still nearly always substantially higher than in calves fed bulk tank milk from untreated cows.

If we feed saleable milk to calves, should it also be pasteurized?

Raw milk from only apparently healthy and untreated cows is certainly not free of the important pathogens
listed above. Feeding saleable milk to dairy calves virtually always carries the tacit assumption that it largely is
so. Most accounts | have heard regarding farms feeding only saleable milk, and the farm in Utah | am familiar
with, do not pasteurize this milk before feeding to calves. Nevertheless, should saleable milk be pasteurized
before feeding to dairy calves? Regardless of pasteurization or not, is it cost-effective to feed saleable milk to
dairy calves?

I don’t think we can answer this question without looking at disease outcomes in calves fed the various kinds of
milk or milk replacer. Also, of course this depends on the combination of milk price, treatment costs for calf
diseases, and what a healthy two year old first lactation heifer is considered worth to a producer. From the few
observations and anecdotes | have experienced, | think it could be worthwhile to feed only saleable pasteurized



5600 Old Main Hill
Logan UT 84322-5600

milk to calves, but again we need more information regarding disease and mortality outcomes associated with
the different types of milk fed.

Screwworm is Moving North Within Mexico

New World Screwworm (NWS) has been contained to areas well south of the U.S. with a massive irradiated
sterile male Cochliomyia hominivorax flies control program for almost 60 years. However, our readers have
probably heard that NWS has been expanding northward “uncontrollably”, and was confirmed moving
northward within Mexico by December 20, 2024. This evolving situation is a major concern, and considering
that only Arizona is between Mexico and us here in Utah, this situation bears paying attention to. The U.S.
paused cattle imports from Mexico during November, 2024. NWS can infect any warm-blooded animal,
including humans.
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Please let us know your comments and suggestions for future topics. | can be reached at (435) 760-3731 (Cell),
or David.Wilson@usu.edu.

David Wilson, DVM, Dairy Extension Veterinarian
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