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The most important and critical day for the health of the calf is the day it is born. In fact, the most critical time in the calf’s life will be in the first hours after birth. Future health will depend upon how much and soon quality colostrum is consumed, and into what kind of environment the calf enters. 

Day 1—Hour 1: Critical elements for success:

Calf





Cow
(1) Vigor to stand



(1) Strength to stand

(2) Vigor to walk



(2) Desire to Bond

(3) Vigor to find teats



(3) Produce quality colostrums

(4) Vigor to nurse



(4) Udder & teat confirmation/health

 Consumption of adequate quality and quantity of colostrum, will affect the risk of disease in the next 28 days, on out to weaning and beyond, as well as affect weaning weight and even carcass quality.

Studies in beef and dairy have shown that consumption of adequate quantities of quality colostrum will decrease risk for disease, scours and pneumonia, but also increase production in the calf that can be measured by weaning weights, carcass quality, and even future reproductive efficiency and milk production in females.
 
 
Ingredients of colostrums:

What does colostrum contain that make it so important and effective? Maybe we should call it “Wonder Juice” to give it a name that fits what it actually does for the newborn. 

I like to call it “Wonder Juice” because of the results that can be observed when colostrum is administered to a calf that has yet to nurse and is showing signs of weakness and even disorientation shortly after birth during cold wet conditions.  Calves can be born into conditions where they start to become chilled before they can be adequately licked dry by the mother, and before they have a chance to nurse. Within minutes after administration the calf will often respond by a return of natural instincts in desiring to nurse, “knowing where to go”, and even having a little “sass” in doing so.

“Wonder Juice” contains solids, i.e. proteins, fats, as well as vitamins, minerals, hormones, and immune cells. Fat is there for energy. The proteins include those necessary for growth and vigor, but also immunoglobulins. Immunoglobulins are larger protein molecules that are antibodies against pathogens that the cow has been exposed to, either by natural exposure or by artificial stimulation to the cow (vaccination), and she is passing on to her calf. These immunoglobulins can enter into the calf’s blood stream in the first few hours of life to provide antibodies, which help protect the calf from infectious diseases for several months. These antibodies are also present in the lumen of the calf’s gut for neutralization of pathogens at the site of entry.

In addition, the vitamins and minerals can be very important in the health, growth, and future immune system development of the calf.

Immune cells include WBC’s from mother, particularly T cells that may be very important in the early development of cell mediated immunity (CMI) in the calf.

Hormones include growth hormone and thyroid stimulating hormone, which are important to give the newborn a “jump start” for normal growth and development of the calf.

Calf Health Day 1---It all starts with the Cow

 It starts with nutrition to get her cycling, bred, maintaining pregnancy, growing a healthy vigorous calf, energy to deliver that calf, and the elements necessary to build an adequate supply of high quality colostrums to her calf. 

It includes the environment into which she will be living, exposure to pathogens and toxins, and the level of exposure or challenge.

 Nutrition includes quality and quantity of energy, protein, vitamins, minerals, micronutrients, and even water. Limited water supplies, either due to availability or quality, will limit feed intake. 

Keep in mind that approximately two-thirds of the growth of the fetus occurs in the last one-third of gestation. This tells us we still need to pay particular attention to nutrition after the cow is bred and pregnant.

Energy

Reducing energy in the ration to pregnant cow at 70% of the NRC requirement during the last 90 days of gestation produced calves with increased morbidity and mortality rates in study by Corah and others.
 Later studies at CSU found a correlation between body condition of the dam at calving and calf serum antibody (IgG) levels.

Calves born to dams receiving a low-energy diet during pregnancy may be more prone to cold stress. A CSU study found that calves born to heifers receiving a ration containing 61 % of the NRC recommendation for energy during the last 90 days of pregnancy had 11 % lower heat production than calves born to heifers receiving 100 % of the NRC recommendations for energy.  vi  

Protein

Again, keep in mind that two thirds of the growth of the fetus occurs in the last 1/3 of pregnancy.

Protein is important for its role in enhancing appetite, which alters the level of forage intake and therefore, the level of energy that an animal consumes. Research has shown that low protein consumption in late pregnancy can be associated with “weak calf syndrome”.

Dr. Ken Odde at CSU and others have demonstrated that heifers fed deficient protein diets during gestation produced smaller amounts of colostrum and their calves were likely to be less resistant to cold stress.vi
Minerals

Important minerals include macrominerals such as calcium and phosphorus, but also include micro-minerals like selenium, copper, and iodine.

It is well documented what Selenium deficiencies can do to the pregnancy of the cow and the health of the calf. White muscle disease is common in selenium deficient areas of the US. Selenium is not passed through the milk and needs to be given as a supplement to the mother during gestation to prevent “weak calves” due to selenium deficiency at birth.

Copper deficiencies have been documented to be another cause within the so called “weak calf syndrome”. Copper has also been shown to be important in a functional and healthy immune system. Copper deficiencies can be severe enough at times to show clinical disease manifestations as change of hair color, in which black cattle turn gray and red cattle turn a yellow/orange.

Iodine deficiencies, which may be seen in calves born with goiter, can also be a cause of “weak calves” that are unable to respond well to cold stresses.viii
Vitamins

Vitamin A deficiencies have been documented to cause skeletal and nerve tissue abnormalities in the fetus, even blindness in calves at birth.
 Vitamin E deficiencies have been seen in “White Muscle Disease” calves. Both of these vitamins need to be administrated to the pregnant cow, either in the feed or by injection. Providing these vitamins in the feed will always be the best and most economical method over the long term.

Body Condition Scoring (BCS)

 We can visually measure to a degree nutritional success with BCS (Body Condition Scoring).

Odde and others at CSU showed that two year old heifers calving in condition scores of 3 and 4 had calves that absorbed colostral antibody less efficiently than heifers calving in condition scores 5, 6, and 7. CSU found that calves from heifers with BCS 3 took twice as long (60minutes), to stand and nurse as calves from heifers with BCS 6 (35minutes)vi
Good nutrition is necessary for quality colostrum. It is necessary for an effective immune system in the cow, necessary for an effective immune system in the fetus and necessary for vigor and strength of the calf at birth. Using the BCS system can be an important management tool to evaluate nutritional status in a herd.

Disease Exposure

The environment that the cow lives in is important to consider in disease management and control.  Will it be an environment that is low in exposure to reproductive pathogens and toxins, or will there be some real challenges for the cow and her fetus?

Reproductive diseases that are important to cows include bacterial diseases, Brucellosis, Leptospirosis, Vibriosis (Campylobacter); protozoa diseases like Trichomoniasis, Neospora; and viral diseases that include IBR, and BVD. These pathogens can be very contagious and are present, or have been present, in many beef herds in the United States. 

It is important to note that exposure does not always mean disease. An animal may be exposed to a pathogen, and even become infected, without evidence of disease occurring. Disease is defined as clinical signs or pathology.

Did you know that there can be a different level of protection needed to prevent disease when looking at the cow herself, or the fetus? It has been shown that with some pathogens it takes a “higher level” of protection for the fetus than is necessary for the cow. For example, with BVD virus it has been noted that a number of vaccines, killed or modified live (MLV), will afford adequate protection for the mother. However, to protect the fetus there may need to be a “higher level” of protection requiring a more effective vaccine.

 It is important to consider that when we compare the cow to the human mother, the placenta in the cow will exchange nutrients and wastes, but not blood. Specifically, no antibodies are able to cross the placenta in cattle. This means that for all practical purposes, there needs to be zero tolerance for pathogens, and toxins like mycotoxins (moldy feed), nitrates, cyanide, and toxins found in pine needles, from reaching the bovine fetus.

Cows exposed to reproductive diseases can reabsorb fetuses, abort, or deliver weak and/or immuno-incompetent offspring. In particular, fetuses infected with Brucellosis, BVD virus, and Leptospira bacteria are capable of being born alive but with symptoms of “weak calf syndrome”.

Especially important is BVD virus infected calves that can be born persistently infected (PI) with the virus. This means they are life-long carriers and shedders of the virus, exposing other calves and pregnant cows to high levels of virus.

Disease Control-Vaccination

When choosing an appropriate vaccine for these diseases it is important to keep in mind fetal protection. When choosing vaccines to initiate or enhance the immune status of the cow, it is important to choose a vaccine that will protect not only the mother, but will stimulate such a significant level of protection in the mother that the pathogen is not able to cross the placenta and reach the fetus. Note those products which have a label claim for fetal protection, or FP on the label. Also, consider the challenge studies which were done to get the FP label and how well the product performed in controlled studies.

Included in our management practices need to be proper storing, handling, and administration of these vaccines. 

Two words that are essential with any vaccine administration are TIMING and PRIMING. Too often these two criteria are not followed according to label directions. In agriculture, timing is essential to seed, grow, and harvest plants and animals. It is no different with vaccines.  The immune system needs to be primed in such a way to produce the longest duration of immunity (DOI), as possible, at the highest level as possible. When using a vaccine that states on the label to give a booster dose in 3-4 weeks after an initial vaccine, which includes all killed vaccines, that is what is needed to prime and accentuate the immune response to reach a long DOI and high level of protection.

 TIMING is also important to vaccinate prior to exposure of a disease, e.g. prior to breeding when considering Vibrio. TIMING is critical when attempting to build the highest level of immunity for colostral antibody protection, e.g. giving certain vaccines just a few weeks prior to calving. Antibodies  (proteins) alone have a half life of approximately 2-3 weeks, therefore giving vaccinations to enhance colostral antibodies needs proper timing to be optimal.

These two goals are essential in providing long term high levels of protection for the mother and for the fetus (fetal protection).

Disease Control-Biosecurity/Segregation
With vaccination and Biosecurity measures, we are trying to build a “firewall” between the potential pathogen, toxin, or whatever that would harm, weaken or kill the fetus or placenta.

Biosecurity means limiting and controlling mixing of cattle. New additions of cows to the herd in the last third of pregnancy need to be kept separate from the “home herd”, even after calving. New cattle can bring in diseases, particularly those that can cause scours in baby calves, for which the “home herd” has little or no natural protection.  Many severe scouring cases can be traced back to new additions, and particularly “graft” calves that come from off the farm and especially if the source is a dairy. Dairy cattle may have confinement diseases that many beef herds have had no previous exposure, and therefore no natural immunity.

The environment in which the cow will live in her last third or half of pregnancy will often present challenges to her and her fetus. In many parts of our country, this is the time that the cattle are being fed supplemental or full feeding during cold or dry months. As cattle are congregated, there will be added or multiplied exposure to pathogens and stress.

The exposure level can be managed by providing adequate space and sanitation. Please consider that any level of immunity can be overcome by a higher level of exposure.

Segregation is a management tool that can be utilized in limiting exposure of the pregnant cow and the environment into which the calf is born. Segregating pregnant cattle into age groups, and stages of pregnancy, can help control overcrowding stresses in the calving areas and competition for feed.

Identification

One management tool that I will expand upon is identification of individuals in the herd as to pregnancy status. By identifying those animals of different status of pregnancy, those that are “up close” can be brought into the birthing areas first and those that are identified as later can be kept away until their time for calving is closer.

Identification can be recorded by the tag number at pregnancy check time, and can be made visible from a distance by the use of other means of identification. Some use different colored ear tags to identify cattle that are at different stages of gestation. Some use colored paint sticks to mark the cattle. 

One long term, effective, and inexpensive way to mark cattle is to use a dye that marks the hair. These dyes marks can be located on different parts of the animal, with different kinds of marking, to designate different groups according to pregnancy status, age, etc.

A particularly effective hair dye that I have used is what I call the “Clairol Look”. It involves going to your hair dresser, or maybe I should say your wife’s hairdresser, and getting some 40 volume peroxide and hair bleach. The two are mixed in a plastic bucket and applied with a brush. Within minutes the black haired cattle will turn orange and red haired cattle will turn a lighter color, usually a yellow. This color change will last during winter months from October to when a new hair coat comes out the next spring, which can be as late as May in Northern States.

This identification method can be used to identify first of all that these cattle have been “worked”. It can identify from a distance those cattle that have been vaccinated, pregnancy checked, and marked for any other reason. This enables the operator to sort cattle in a corral or in a pasture without reading individual tags.

Neonate to Branding

The newborn calf is born with a functional immune system, however it is immature. In addition, the calf receives immunoglobulins (antibodies) passively from mother that will decay over time, weeks to months depending upon the pathogen. Passive immunity from the mother provides protection from disease, but often does not protect from infection. For example, scour causing organisms from the environment may enter orally as the calf feeds, but can be blocked by maternal protection. This protection can be overwhelmed by over exposure of organism in addition to certain stressors in the environment, most notably weather. 

Since calves are born with an immune system that can respond, they can be vaccinated with certain vaccines and elicit an immune response. Because their immune system is still immature until 6-7 months of age, this immune response does not reach high levels, nor does it have a long duration. Therefore protection can easily become overwhelmed with exposure.   But, as discussed earlier in this paper, the immune system can be PRIMED at early ages to remember pathogens or boosters given at a latter date. 
Neonatal Diseases

Neonatal diseases, where do they come from? Neonatal diseases come from the mother and from the environment that has been contaminated by other mammals (mostly cattle). When we look at the common organisms that cause diarrhea in calves, e.g. rota virus, corona virus, E.coli K99, cryptosporidia, coccidia, giardia, they all originate from adult cows which are shedding the organisms in low numbers. The cows are immune, but shed low numbers of organisms in their feces. As teats, feed and water become contaminated with fecal material, especially during wet weather; transmission to the newborn is inevitable.

Neonatal Disease control

The key is to limit exposure and limit transmission. The cow is considered the shedder, but the infected calf that breaks into scours becomes the multiplier with time.

Key elements of Control are therefore based on these elements. One method that has been implemented in herds with a history of difficult neonatal scouring cases with high morbidity and mortality, is the Sandhills Calving System, or also called “Heavies out”.

The strategy of this system is to prevent calves from making effective contact with scour pathogens. Effective contacts can be prevented by physical separation, reducing the level of exposure, or minimizing contact time. This system can be implemented by 1)Segregating calves by age to prevent direct and indirect transmission of pathogens from older to younger calves, and 2), routinely moving pregnant cows to new calving pastures, leaving behind those that have already calved, to minimize pathogen dose-load and contact time.

Branding Time Disease Control 

Branding of calves in the West is often done at ages ranging from two weeks to 3 months. At this time, the calves can be vaccinated with 4 way viral vaccines and 7 way Clostridial vaccines. As mentioned previously, the immune system is still immature and supplemented with passive immunity from mother, but can be PRIMED to develop a memory system that can respond to real challenges during the ensuing weeks and months as well as future vaccination attempts. Studies have shown that giving a modified live viral vaccine at an early age can produce memory in the CMI (cell mediated immunity) portion of the calf’s immune system that will enable the calf to respond quicker to vaccination attempts at pre-weaning or weaning times.

Conclusions:

The first day, first hours of life are the most crucial for long term health and production of a calf.  Adequate early consumption of colostrum is the key. Nutrition is vitally important to successful quantities and quality of colostrums, and to the overall health of the mother and her offspring, as well to the cow’s return to cycling and eventually conception in a timely manner. Fetal protection measures, whether vaccinating the mother with products that will provide top flight levels of protection for the fetus (FP), or control measures to limit exposure through segregation and monitoring feed sources and quality, need to have top priority in management decisions.  The goal is to build a firewall of protection. Vaccination of the pregnant mother in late gestation can also enhance colostral immunity. Neonatal diseases are a significant risk in beef herds, and measures to prevent and control these diseases are often critical to success. The Nebraska Sandhills Calving System, or “heavies out”, is a method that can be implemented to control calf scours in difficult herd cases. Vaccination with 4 way viral vaccines and 7 way Clostridial vaccines at branding time can prime the immune system to latter challenges and boosters.
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