FEEDING TO MEET THE NUTRITIONAL REQUIREMENTS OF ALL THE CATTLE ON THE FARM

In all herds there are almost no two animals whose nutrient requirement is exactly alike.  There are biological variances, size and age differences, production differences, reproduction differences, growth rate differences, stress (which includes environmental and disease related issues) and the list goes on.  Over the years I have developed a program that could be used by most dairies regardless of size to try to address these differences.  It is important to feed as close to the nutritional requirements as possible to gain the maximum efficiency and optimum utilization of feedstuffs.  One feed does not fit all.  However a feed for each animal is not feasible, nor in most cases is a feed for each 50-pound weight spread which is a common recommendation for the grouping of dairy heifers or even different feeds for each production group in larger dairies.   

The program I recommend is broken down into basically five feeding groups.  This does not mean that you must have five different grain mixes, however in most cases, three or four feeds are necessary to do an acceptable job of meeting the need of the different classes of cattle on a dairy. 

If you ignore all other recommendations, consider the ones for heifers from birth to six months and for the close up dry cows.  These are the two most important periods of the animal's life, and the care, nutrition and environment of the animal can make the greatest difference.   Of course the milking cows will have their special ration, they are the ones that pay for all the rest.  Although it is best to have a special ration for the other two classes of animals, these three primary rations are sufficient to get us by in most instances.  

Minerals

Minerals should always be available free choice.  I recommend a 2:1 mineral with salt for all class of dairy animals, except where specific minerals are called for in the following discussion.  I look at this as insurance.  In case mineral is left out of feed, if the animal has a higher biological need than its herdmate, or if a very wet feed is being fed and there is a higher need for minerals.  In times of increased mineral consumption, I recommend also offering free choice salt and in dairy cow groups, offering sodium bicarbonate free choice in addition to the salt.  

Birth to 6 months (minimum 4 months)
This is the most important time period of the animal's life in terms of lifetime production and percentage of animals that are lost due to illness and death.  Do not scrimp on the feed quality or the time and resources required providing a comfortable environment for these animals. 

Feed a high quality milk replacer or pasteurized whole milk.  If feeding a milk replacer, choose one with Deccox (decoquinate).  A quality milk replacer should contain a minimum of 20% fat, the crude fiber should be under 0.2% and it should contain a minimum of 20% protein.  The protein should come from milk sources.  Pasteurization of whole milk is imperative to control Johne's disease, and it also decreases the amount of other bacteria that commonly cause diarrheas in the calves.  Overall, calves fed pasteurized milk will out perform non-pasteurized milk fed calves both in weight gain and in health parameters.  

The next step in calf nutrition is dry feed. The sooner the calf can get started on dry feed, the better off it will be. The energy of milk is higher than most dry feeds due to the fat content. Most milk replacers are fed at a rate of one pound per day. Therefore, the only way to realistically raise the energy intake of the calf is to raise the intake of the dry feed offered. Another critical factor is the availability of water. Calves need water even when they are receiving milk. Growth rate increases of 70%, feed intake increases and reduction of sick days were observed when water was given free choice compared to no water available. Dry feed should contain medication for coccidia control. The starter feed should contain a minimum of 18-20% protein. The calf best digests gelatinized starches.  Therefore steam flaked corn and pelleted feeds are the two recommended forms of feed for this age calves.  Soy proteins are not easily digested until the calf is 3-4 weeks of age. Hay is not required until the calf is weaned. If hay is offered, it should be only the very highest quality.

Management considerations of the calves on milk

Milk should be fed twice daily.  Once the calf is sucking the bottle in a healthy manner, teach it to drink from a pail.  This will speed up the feeding process, and will lessen the urge to suck other calves once weaning occurs.  There is also less of a chance of spreading disease from one calf to another when they are fed from the pail.  

When bottles are being used, change the nipples between calves.  The nipples should be washed in one pail and then disinfected with Clorox in another pail prior to reuse.  When filling the bottles, pour the milk from the pail into the bottle.  Do not dip the bottle into the milk pail to fill it.  This act may spread disease organisms to all of the calves receiving milk from that pail of milk.  

The bottles should be washed following the morning and evening feeding.  If possible use a nipple only once during the feeding shift, then wash it with soap and rinse, then store it in Clorox water to disinfect it until the next feeding shift.  Milk pails and carrying containers should be washed after each shift and allowed to dry.  Many of the organisms that cause diarrhea can grow in milk if it is left in the pails.  Dirty pails will create a breeding ground for bacteria that may then infect the calves fed from the pails.  

Feed and water will be offered to the young calf starting within 2 days of birth.  The feed will be measured and removed daily to follow the consumption amounts of the calf.  The amount to be fed will be recorded with clothespins.  The plastic clothespins indicate one-half pound.  The wooded clothespins indicate one pound.  Start the calf with one half pound per day.  Once this is eaten, raise the level to one pound per day.  Simply change the clothespin from a plastic colored clothespin to a wooden clothespin to indicate the increase.  When this amount is eaten add another one-half pound and indicate this by adding a plastic clothespin behind the wooden clothespin. 

The decision to wean calves is best made on the ability of the calf to eat dry feed.  Calves should be eating 3 lbs. of feed per day, for a period of 3 days, prior to weaning.  This will insure that the calves are able to consume enough feed following weaning that they will not be stressed nutritionally.  The stresses of weaning and grouping the calves are enough to cause an increase in health problems.  If calves are weaned prior to being able to eat enough dry feed to support growth, these stresses can predispose the calf to health problems like pneumonia and diarrhea.  

Calves may be fed milk one time per day once they are eating 2.5 lbs. of grain per day.  This will induce them to eat more dry feed.  They may be weaned once they are eating three lbs. of feed per day for three days.   

Remove the uneaten feed daily and feed it to the weaned bull calves or older heifers.  There should be less than one-half pound of feed removed from each calf on a daily basis.  Replace the water daily or as it becomes dirty.   This extra measure will increase consumption and reduce the time it is necessary to keep the calves on milk.  Calves eat more if the feed is fresh.  With the small amount being fed, leaving it in the feed bowl for more than one day will allow it to become stale and take on odors that are not appealing to the calf.  Also, contamination with feces, urine or water will lower the acceptability of the feed.  

6 months to 14 months (Breeding age)
From this age on, the forage available will determine supplemental grain feeding amounts and protein percent recommended.  Feed 5-8 lbs. of grain mix per day depending on forage quality and availability. Generally at this age, calves will do well with a 16% feed and a good roughage source.  If forage quality is very poor continue feeding the 18% feed as described above until 8-10 months of age.  In some herds we mix the 18% feed with the 16% feed from 6-8 months to transition into the 16% feed. This is especially helpful if a commodity type feed is to be used for this size of calf.  Another change that can be implemented is the use of commodity feeds for cattle after 6-8 months of age.  A specially designed heifer feed is recommended to provide adequate amounts of mineral, trace minerals and vitamins in the normal feeding range of 5-8 pounds of grain.  Some smaller dairies will find it most convenient to feed the barn feed to the heifers at this age.  This will definitely meet the energy and protein requirements.  However, the minerals, trace minerals and vitamins will be lacking.  Most feeds for dairy cows are set up to supply the trace minerals and vitamins needed for the daily ration with an intake of 25-30 pounds.  It will be necessary to keep a free choice mineral available, and in this case, I generally recommend a 2:1 calcium:phosphorus mineral.  When depending on the calves to consume the mineral they need free choice, choose a mineral with salt added and do not offer separate salt.   This will increase their intake of the mineral.  

Breeding age to calving (and far off dry cows) 
On average to poor forage, use a minimum of 16% protein feed.  With excellent to good forage, a 14% grain mix may very well be sufficient.  As with the previous age group, a specially designed dry cow/heifer feed is recommended to provide adequate amounts of mineral, trace minerals and vitamins in the normal feeding range of 5-8 pounds of grain. Grain is adjusted as to forage quality, body condition and desired rate of gain.  The spread on the recommended amounts varies from 2-12 pounds per head per day.  Generally only thin, bred heifers and thin dry cows would ever get over 10 pounds per head per day.  If grain is fed at a rate of over 8 pounds per animal per day, it is strongly recommended to split the grain into two feedings.  This will greatly improve the results from the heavier grain feeding.  During the spring grass flush, especially when grazing on winter pastures, the amount of grain required is greatly reduced.  In most cases, if grazing pasture that the cattle are having trouble keeping up with, 2-3 pounds of grain mix fed either daily or every other day is sufficient.  Make sure to keep a high magnesium mineral available when grazing these types of pastures.  

Close up dry cows (three weeks prior to calving)

The transition period is the period starting 3-4 weeks prior to calving and extending a variable time after calving, generally considered 3-4 weeks but may extend to 60 days. This period of time is important because what happens during this time period affects the cow’s production over the entire lactation. 

Why is this period so important? There are several physiological processes that occur during this time that are very important to the cow’s ability to reach peak milk production besides the act of calving and the related problems. Many of these processes can affect production negatively without any outward signs of metabolic disease. 

The rumen bacteria need time to become acclimated to the radical change in feeding that generally occurs when the cow moves from the dry string to the milking string. Probably the more important adaptation is in the rumen wall itself. While in the dry pasture the cow is fed little grain, and generally poor quality forage. This in turn reduces the volatile fatty acids (VFA) produced by the rumen microbes. The sequelae of these events are a reduction in size and absorptive ability of the rumen papillae. When this occurs even if the cow is fed a much higher energy feed, she cannot absorb the VFA produced and does not respond, as she should. In order to regain the same size and absorptive ability the rumen has to have an increased level of VFA for about 6 weeks. This is easily accomplished by properly feeding the close up cow for three weeks prior to calving. The ration fed should be of sufficient energy density and protein type to allow for not only sufficient VFA production, but uterus, calf and mammary development.

During the two weeks prior to calving the cow’s liver becomes more active, producing more amino acids and glucose. This is probably due to hormonal changes occurring at this time. The requirement of glucose for the uterus and fetus is equivalent to approximately half of the maternal glucose supply. The uterus and fetus also require almost three-quarters of the maternal supply of amino acids. The increased demand for amino acids is primarily a safety valve for the fetus in a time when the dam’s glucose level may be low. The fetus breaks down approximately 30-40% of these amino acids to use for energy. In cases of malnutrition of the dam, the increased uptake and breakdown of amino acids compensates any deficiency of blood glucose available for the fetus. 

So how does the cow adapt to these changes? As her energy needs exceed her energy intake she pulls fat off of her back to be metabolized for energy. If the energy deficit is too great this fat mobilization can be too massive and overwhelm the ability of the liver to metabolize it. When this occurs, fatty liver occurs.  Fatty liver was the buzzword 25 years ago, we have learned much about controlling the problem, but they still occur.  

The more common problem resulting from mobilization of excessive amounts of fat is ketosis. As the liver accumulates fat and the precursors for complete metabolism of the fat are not available, ketone bodies are produced which accumulate in the blood stream. When these metabolites reach a certain level they can cause the cow to go off feed. Subclinical ketosis is considered to be a fairly widespread problem affecting many animals in many herds.

When this fat is mobilized prior to calving it obviously is not available to be mobilized for milk production following calving. The energy available for milk production from the mobilization of one body condition score will produce about 1400 pounds of milk. This is an average. For cows losing one body condition score from 4 to 3, the production capability is more than 1400 pounds, while those losing a body condition score from 3 to 2 the production capability is less than 1400 pounds. Most cows will have increased their feed intake enough following calving to be in a positive energy balance by sixty days in milk. If they have lost one body condition from calving to sixty days, the energy from the metabolism of fat has accounted for 23 pounds per day of their milk production. When you consider that for each pound of increased peak milk, the lactation yield is increased by 200 pounds, it becomes apparent why this process is so important to you and the production capability of your herd. 

Although splitting dry cows into at least two groups, a far off and a close-up group can present logistical problems and increased labor for feeding and moving cows, the ability to manage the cows is greatly enhanced. The close-up group can be fed a special diet to help each cow make the transition from the dry pasture to the milking string. This ration should be of higher energy and higher Vitamin E levels and may contain a combination of bypass fats, bypass proteins, anionic salts, NutroCAL, BIOCHLOR, or chelated minerals.  Although these cows need to be switched to higher quality forage, sometimes the potassium level of better quality forages causes a problem.  You and your nutritionist can decide what is the best alternative in your situation.  If a specialized close up feed is being fed, do not keep mineral or salt available.  If dairy feed or a dry cow feed not specially designed for close up cows is being fed, keep a 1:1 mineral available for the close up cows.  

Milking Cow Rations

The choice of a milk cow finished feed depends on several factors.  What type of forage is offered?  What type of milking system is used and how long will the cows have to eat?  Are you trying to maximize pounds of components or pounds of milk?   Will you be feeding outside?  Do you feed a TMR?  What ingredients are available?   What is your level of production?  Do you group cows?  If so by production, days in milk, age, and or breed?  Do you feed a close up cow ration?  Each farm is different and the ration selected must be matched to the needs of the cattle, the available labor and the desires of the owner/operator.  

