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Dealing with Summer Heat 
 

Limin Kung, Jr. 
University of Delaware 

lksilage@udel.edu 
 
 Summer is upon us and we all know that heat stress takes a marked toll on our cows.  
Several years ago, Monsanto Dairy Specialists did a heat audit at the UD dairy.  Over the years we 
have made major improvements to our facilities which have included items such as installing ridge 
vents in barns, increasing fan and sprinkler capacity, shading feed troughs and removing signifi-
cant amounts of barn siding to improve air flow.  Listed below are some broad suggestions for 
coping with heat stress.  UD Extension, your nutritionist, your veterinarian or other consultant can 
help with the details.    
 
 

Suggestion: Adjust potassium and magnesium (DCAD) balance for lactating cows in hot 
weather. 

Why?  Cows lose significant amounts of potassium in sweat and milk.  Correct mineral bal-
ance during hot weather helps with optimizing metabolism. 

 
Suggestion:  Consider feed additives such as protected niacin, rumen buffers, and direct 

fed microbials. 
Why?  There is some evidence that certain types of feed additives can help cows cope better 

with heat.  However, caution should be taken as the results have not been consistent. 
 

Suggestion: Mix and feed your TMR more than once a day.   
Why?  TMRs that sit in the feed bunk all day tend to spoil rapidly in high heat. Spoiling 

TMRs result in a reduction intake and milk. 
 

Suggestion: Feed more during the late afternoon and night (during cooler weather). 
Why?  Cows eat more in cooler weather. 

 
Suggestion:  Feed high, not poor quality forages.  
Why?  Poor quality forages create more heat during digestion and add to the cow’s heat load. 

 
Suggestion:  Be sure to have an adequate number of waterers and that they are clean. 
Why?  Milk is 87% water!  Cows are thirsty during hot weather and an insufficient number of 

waterers will make things worse. 
 

Suggestion:  Make sure that outdoor feed bunks and waterers are shaded. 
Why?  Direct summer sunlight warms TMRs up quickly and encourages growth of spoilage 
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organisms.  
 
Suggestion:  Install additional waterers in strategic locations to make sure water is not limiting.   
Why?  Cows require easy access to fresh clean water at all times.  Make sure fresh water is available on the way to and from the 

parlor.  Cows love to drink before and after milkings. 
 

Suggestion:  Check the temperatures of TMR and silages in your bunk and use a TMR saver type product if they are 
heating. 

Why?  Temperatures above 95 to 100°F are indicative of aerobically spoiling silages, which can reduce animal performance.  
TMR saver type products can be expensive and are often “band aids” but, they can stabilize the TMR to some extent. 

 
Suggestion: When removing silages from silos, remove only enough that is needed for the mix. 
Why?  Extra silage that has been removed from the face of a bunker silo and sits, loose on the pad is greatly exposed to air, 

which will encourage spoilage.  
 

Suggestion: Checking for proper airflow in barns and holding area and adjusting as needed. 
Why?  Proper airflow is crucial for evaporative cooling of animals so they can dissipate body heat and remain cool.  Air speed 

and fan angles must be optimized. 
 
Suggestion:  Install fans and sprinklers in the parlor holding area and check on times in the holding pen. 
Why?  Holding pens are notoriously crowded and hot.  Fans and sprinklers increase evaporative cooling on the animal.  Animals 

that spend prolonged times in holding pens before milking are hot, crowded and away from feed and water. Cows should 
not be in the holding pen for more than 45 to 60 minutes. 

 
Suggestion:  Install shades and sprinklers around outdoor feed bunks. 
Why? This will encourage cows to eat in a cool environment. 

 
Suggestion:  Check airflow and determine sprinkler needs throughout your facilities (free stalls, sick pens, calving pens, 

etc.) 
Why? Many older small barns have very poor airflows because of low ceilings and walls.  Improved airflow and evaporative 

cooling will aid in lowering body temperatures. 
 

Suggestion:  Work or move cattle in the early morning or late evening. 
Why?  Moving cattle in cooler weather is less stressful than during the middle of the day when temperatures are peaking. 
 
Suggestion: Evaluate resting areas. 
Why?  Shaded areas in outside lots can accumulate moisture from urine and manure and cows that lie in these areas may be 

more prone to mastitis. 

Intensified Milk Replacer Feeding Programs 
 

Tanya Gressley 
University of Delaware 

Gressley@udel.edu 
 
Among production and companion animals, newborn dairy calves are one of the few species that are intentionally deprived of energy 
in early life. The traditional practice of limit feeding milk replacer to 4 quarts per day reduces feeding cost and encourages a quicker 
increase in starter grain consumption, but it also reduces energy intake and rates of gain. As our understanding of the long-term ef-
fects of early life events continues to grow, there has been interest in reviewing this practice and evaluating different milk replacer 
feeding levels. As described below, evidence is mounting that increasing milk replacer feeding is a wise investment that ultimately 
pays off in increased milk production. 
 
Traditional milk replacer programs most often consist of 20% fat and 20% protein (20/20) milk replacer reconstituted in water ac-
cording to manufacturer instructions and fed at a rate of 4 quarts per day. Intensified milk replacer feeding programs not only feed 
more milk replacer, but they also usually feed milk replacer with a higher concentration of protein (~25-30%) and a lower concentra-
tion of fat (~15-18%).  The increased amount of milk replacer provides more calories to the calf to encourage greater rates of gain, 
and the higher protein and lower fat levels are fed to promote greater muscle growth and lower fat gains.  
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There is a fairly large range in milk replacer feeding level among studies, with some increasing within about a week after birth to 
about 6 quarts per day and then staying at that level until weaning and others gradually increasing to up to or even over 10 quarts per 
day. Recent research out of Cornell suggests that every pound per day increase in pre-weaning gain results in 850 pounds more milk 
during the first lactation. Although this makes it seem like more is better, programs that ramp up to 10 quarts or more can be difficult 
to manage. These high feeding level programs are often accompanied by more pneumonia and scours and the post-weaning slump in 
growth and intake can sometimes negate pre-weaning gains.  As a result, most research has focused on programs that are easier to 
manage and feed closer to 6 quarts per day.  Although not all long-term studies have found benefits, most have found a positive re-
turn on investment.   
 
Calves fed using intensified milk replacer feeding programs usually drink all of the milk replacer provided, but milk may sometimes 
be rejected, particularly in sick calves. Reduced appetite and intake helps to regulate body processes to aid in healing. Force feeding 
high levels of milk replacer exacerbates health problems and should not be done.  
 
Across all studies, starter grain intake decreases as milk replacer intake increases. As a result, weaning needs to be done gradually to 
encourage increased starter consumption before removing milk replacer from the diet completely. The ~10 quart programs work best 
if the amount of milk replacer fed is gradually reduced over a couple of weeks before calving. This can be difficult to manage, but 
the ~6 quart program can be managed pretty easily by feeding calves milk replacer only once per day for one week prior to complete 
weaning.   
 
It is likely that the industry will move more towards increased milk replacer feeding levels as the long-term benefits continue to be 
elucidated. Interestingly, research is beginning to show that increased milk replacer feeding level before weaning changes gene ex-
pression in mammary cells and may actually program individual cells for increased milk production later in life.  The story is far 
from complete, but well-managed calves will likely benefit from a boost in milk replacer feeding. 
 
Take home message: Switching from 4 quarts of milk replacer per day to 6 quarts of milk replacer per day will increase milk yield 
and profitability on most operations. To see the greatest benefit, calves should be fed milk replacer with ≥20% protein and ≤20% fat 
and weaning should take place gradually over a week.  There may be an even greater benefit to feeding more than 6 quarts per day, 
but these might be outweighed by calf health disorders and management difficulties. 

Brief Reminders That Can Help to Maintain Silage Quality 
 

Limin Kung, Jr. 
University of Delaware 

lksilage@udel.edu 
 
Packing density 
The packing density of silage is important because poorly packed silage traps air, which can lead to abnormal fermentations and 
losses of nutrients. Good packing density also increases the amount of silage you can store on a square foot of pad space! Recom-
mendations in the past have suggested trying to achieve DM densities that average a minimum of 15 to 16 lb of DM per cubic ft in 
bunker and pile silos.  It is easier with corn silage to obtain these type of densities at the middle-center and bottom of bunks and piles 
but more difficult to achieve these densities at the surface and near the wall of bunker silos.  Silage density is affected by tractor 
weight, packing time, silage height, silage DM, and layer thickness.   
 
Calculations for adequate tractor weight and time for packing bunkers silos can be found at: http://www.uwex.edu/ces/crops/
uwforage/storage.htm 
Page down to “Bunker Silo Density Calculator” to down load the excel program. 
 
Covering silos 
Now that your silage is packed, it must be covered well.  (Looking for that edible covering?  So am I, but it still doesn’t exist.)  Cov-
er your silos as soon as possible; don’t wait!  Many are using two layers of plastic and covering the sidewall with plastic.  Our stud-
ies have shown that plastic on the sidewalls helps to keep water from entering the silage mass.  Oxygen barrier plastics have good 
data to support their use.  Consider them especially for silage that will be stored for more than a couple of months.  There has been 
some interest in reusable tarps placed over plastic.  The tarps (along with adequate weights) work well especially for silage stored for 
longer periods of time.  They may be cumbersome if there is heavy snowfall during the winter.  You may consider using gravel bags 
along the wall and at seams.  Split tires work well because they don’t collect water that can breed mosquitoes. However, they are 
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light in weight so make sure you have adequate amounts of split tires to keep the plastic down.  Make a habit of routinely checking 
the integrity of the plastic and weights and repair problem areas quickly.   
 
Managing the feeding face 
Once the silo is open, manage the feeding face.  Remove only enough silage that is needed for the mix you are making and try to 
keep the face as smooth as possible.  Large ruts and cracks in the face allows air to penetrate into the silage mass and causes aerobic 
spoilage.  This is especially a problem during hot weather.  Pull or cut back only enough plastic from the surface as needed for a day 
or two.   In addition, consider putting gravel bags or very heavy tires on the leading edge of the plastic.  These last two suggestions 
help to minimize the amount of time silage is exposed to air. Defacers are becoming more common, especially on medium and large 
dairies.  

Feed Analysis: Many Times Useful, but Sometimes Not 
 

Limin Kung, Jr. 
University of Delaware 

lksilage@udel.edu 
 
We routinely analyze our feeds for their nutrient content in order to efficiently balance the diets of our cows.  However, sometimes 
cows don’t milk well.  Sometimes cows don’t eat what they should.  Sometimes milk components are off.  Sometimes cows abort.  
Sometimes they die! OK, you get the point.  Yes, we often run into a lot of challenges to keep our cows milking and healthy.  Often 
times some of these problems can be attributable to issues with facilities or the weather.  However, many times it is the diet that is at 
the heart of the problem.  So, what is the first thing we tend to do?  The answer is, we commonly send feed samples out for more 
chemical analysis.  We do this because we are looking for “red flags” that might help us explain what is going on with our cows. 
 
Under obvious situations, the “red flags” are relatively easy to spot.  For example: 

-A dry alfalfa haylage has 30% of its protein bound to the fibrous fraction; an indicator of heat damaged protein.  This may 
explain why milk protein is low. 

-The 30 h NDF-digestibility of the corn silage is only 45%; an indicator of mature fiber. This may explain why milk produc-
tion is off. 

-The silage contains 1% butyric acid; an indication of a clostridial fermentation.  This may explain why intake and milk are 
both low. 

-The yeast count of high moisture corn is over 100 million colony forming units per g; an indicator of aerobic spoilage.  This 
may be why intake and milk fat are low. 

 
However, in many instances the results don’t lead to a definitive answer.  For example: 

-One corn silage sample contains 3.5% lactic acid and 1.5% acetic acid.  In another sample, lactic acid is 4.1% and acetic is 
2.8%.  Is the acid profile different enough between the two samples that it might suggest one is higher quality than the oth-
er?  Probably not. 

 -One corn silage sample has an NDF-digestibility (30 h) of 59%, the other is at 57%.  Is this difference enough that it would 
explain a difference in milk production?  Probably not. 

  
Here is a common example of a situation where a feed analysis does not yield the information that we thought it should.  A farm re-
ports cows dying from eating a diet that contained moldy silages.  The silage analysis is negative for mycotoxins.  How does one 
explain this?  First, a common mycotoxin screen will analyze for the major 5 to 10 toxins but in fact there may be hundreds of other 
unidentified toxins in that sample.  Second, remember that the analysis is only as good as the sample that was submitted to the lab. 
The analysis for mycotoxins on a sample that was 1 gram or less; that is equal to less than 1/28th of an ounce.  However, that sample 
may have come from a silo with 700 tons of silage in it!  To make things worse, mycotoxins are notorious for not being evenly dis-
tributed through out the silage mass.  Thus, the submitted sample may not have been representative of what the cows ate before they 
died.   
 
Silage samples in particular are prone to spoiling in transit to the lab.  Thus, never send a silage sample in the mail on a Friday, as it 
may sit over the weekend before delivery.  If possible, silage samples should be put in a bag with as much of the air removed as pos-
sible (food saver machines that vacuum the air out and heat seal the bag are great for this purpose).  If only chemical analyses (not 
microbial) are to be done, the silage can be frozen.   
 
In conclusion, feed analyses are needed in order to balance your ration and to keep cows productive.  These analyses can also be very 
useful because they often times identify “red flags” or reveal the reason for a specific issue that is occurring with your cows 
(although sometimes we are left scratching our heads). 
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We’re on the Web! 
Dairy Research ‐ h p://ag.udel.edu/dairy/index.html 
Department of Anim. & Food Sci. ‐ h p://ag.udel.edu/anfs 
UD Creamery ‐ h p://ag.udel.edu/creamery 
Publica ons ‐ h p://ag.udel.edu/anfs/faculty/kung/Publica ons.htm  
 
 


