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The addition of fat to dairy rations has received considerable interest over the past few 
years. Much of this interest has occurred because of increased milk production per cow 
and the need for higher energy feeds to meet production requirements. Especially during 
early lactation where dry matter (DM) or feed intake is considerably less than the quantity 
needed to meet milk production requirements. Fat, because of its high energy value (2.25 
times more energy than carbohydrates), offers a means of increasing the energy content of 
early lactation rations without overfeeding grain. Thus, fat feeding offers a possible way 
of minimizing negative energy balance during early lactation and allowing cows to more 
fully express their genetic milk production potential without increasing metabolic and 
reproduction problems. 

The Need for Fat in Rations 

. Not all cows or dairy rations need to be supplemented with fat. Many herds are very 
productive and have a limited number of problems without the addition of fat in their 
rations. Before adding fat to your ration, consider the following: 

1. Production level. The rolling herd average (RHA) should be 18,000 lb/cow or 
greater. Home grown traditional feeds along with good feeding management should 
support milk production below 18,000 lb. Table 1 illustrates the effect feed quality 
has on milk production. For many herds, improving forage quality along with ration 
balancing and good feeding practices will be a more cost effective way of getting 
increased energy into cows than adding fat to rations. 
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Table 1. Effect of homegrown feed quality on milk production potential. 

Moderate 
quality 

------lb/day-------

Alfalfa hay 19.o· 
Corn silage 25.0 
Shelled corn 8.5 
Ear corn 8.5 
Soybean meal 8.0 
MineralsNit. ~ 
Total 69.9 

Mille potential,c 78 

•Alf hay - 18% CP, 38% ADF, 115 RFV. 
bAif hay - 20% CP, 30% ADF, 152 RFV. 
cMillc potential (lb/day) based on energy only. 

High 
quality 

------lb/day-------

19.0b 
25.0 
18.0 

7.0 
~ 
69.9 

84 

2. Grain maximum. If additional grain can be fed without causing off-feed problems, 
acidosis and low fat tests, this should be considered first Feeding grain several times 
a day (3 or more) will help avoid high grain feeding problems while maximizing 
intakes. The maximum amount of grain DM in most rations should be 55%. 

3. Mastitis. If mastitis or high somatic cell counts (SCC) are a problem, feeds and 
ration balancing will not increase mi1lc production. sec levels should be below 
250,000 with less than 25% of the cows appearing as positive on your DHI report. 

4. Reproduction. Adding fat to rations may improve reproductive performance (heats 
and conception) if cows are severely milking down in early lactation. However, better 
heat detection along with increased forage quality will often provide the same or more 
improvements in reproductive performance at less cost than adding fat to rations. 

5. Feed costs. Consider the relationship between the cost of fat and other feeds. Cost 
guidelines for specific fat sources are provided later, however, a general guideline for 
evaluating ration costs in relation to millc price is in Table 2. 
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Table 2. Milk production increases necessary to equalize increased ration costs. 

Added 
ration cost 
($/day) 

.05 

.10 

.15 

.20 

.25 

.30 

.35 

.40 

.45 

.50 

Milk price $/cwt 

9 10 11 12 13 

--------------------- lb milk increase to break even ----------------------
.6 .5 .5 .4 .4 

1.1 1.0 .9 .9 .8 
1. 7 1.5 1.4 1.3 1.2 
2.2 2.0 1.8 1.7 1.6 
2.8 2.5 2.3 2.1 2.0 
3.4 3.0 2.7 2.5 2.3 
3.9 3.5 3.2 2.9 2.7 
4.5 4.0 3.7 3.4 3.1 
5.0 4.5 4.1 3.8 3.5 
5.6 5.0 4.6 4.2 3.9 

Fat Digestion and Rumen Fermentation 

In the rumen, fat undergoes two processes. The first is lipolysis which splits triglycerides 
or complexed fatty acids into free fatty acids and glycerol. Following lipolysis, unsaturated 
fatty acids are hydrogenated (addition of hydrogen molecules) by rumen microorganisms to 
form saturated fatty acids. Very little further digestion of fats occurs in the rumen. Fats 
become attached to feed particles and pass into the lower digestive tract where they are 
mixed with pancreatic and bile digestive enzymes and absorbed from the small intestine. 

Certain types of fats have a significant affect on rumen fermentation. Saturated fats, which 
are solid at room temperature, are relatively insoluble in rumen fluid, whereas, unsaturated 
fats, which are liquid at room temperature, are soluble in rumen fluid. The more 
unsaturated a fat is, the more inhibiting affects it has on rumen fiber digestion. The 
degree of unsaturation of several fat sources is listed in Table 3. In addition, feeding large 
amounts of unsaturated fatty acids can result in incomplete hydrogenation of fatty acids 
which yields forms of fatty acids that have been found to be linked to milk fat depression. 
Therefore, unsaturated or polyunsaturated fats are best utilized when fed in a form which 
protects or minimizes their exposure in the rumen. 
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Table 3. Approximate saturated and unsaturated fatty acid content of some fat 
sources. 

Fat 

Canola (Repressed) 
Cottonseed 
Soybean 
Sunflower 
Palm 

Beef tallow 
Pork (lard) 

Fat Sources 

Saturated Polyunsaturated Monounsaturated 

------------------------------- % ----------------------------------~-
6 36 58 

26 52 22 
15 61 24 
12 69 19 
51 10 ·39 

52 
41 

4 
12 

44 
47 

There are basically three types of supplemental fat being fed: vegetable fats or oils which 
primarily contain unsaturated fatty acids, animal fats which are high in saturated fat and 
rumen inert or protected fat sources. Table 4 lists the composition and energy content of 
several fat sources. A discussion on these supplemental fat sources follow. 

Table 4. Composition of some common fat sources. 

Fat DM Fat CP ADF NEL 

% -------- % as fed -------- Meal/lb as fed 
Cottonseed 

Fuzzy 92 18 21 31 .93 
Delinted 90 21 23 23 .96 

Rapeseed 92 37 20 11 1.25 
Soybeans 

Raw 92 17 39 9 .88 
Heated 90 18 38 10 .89 

Sunflowers 90 40 18 15 1.29 
Animal fat 99 100 2.65 
Lard 99 100 2.65 
Soy oil 99 100 2.65 
Protected fats 
· Alifet 98 92 2.49 

Booster Fat 98 95 2.56 
Energy Booster 98 100 2.70 
Megalac 98 82 2.23 

Sources: Dairy NRC-1989; C. Stallings - VA Dairyman, 1989 and AZ Dairy 
Dairy Newsletter, 1989. 
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OIL SEEDS AND VEGETABLE FATS 

Cottonseeds. Whole, fuzzy cottonseed is the most popular form. Cottonseed is unique in 
that it combines protein, fat and fiber into one feed. The fat in cottonseed is mostly 
unsaturated but appears to be released slowly from the seed and therefore doesn't exhibit 
the negative attributes free unsaturated fatty acids do in the rumen. The most consistent 
effect of adding whole cottonseed to rations has been an increase (.2 to .3%) in milk fat 
test 

Delinted cottonseed also is available. The benefits are it handles better in grain bins than 
the fuzzy cottonseed. Two processes are used in delinting; mechanical and acid. The 
mechanically delinted seed is preferred over the acid seed as the sulfuric acid used to 
remove the lint can impart a strong odor and lower palatability. 

Only limited research is available but it appears delinted and whole cottonseed are equal in 
feeding performance. It only requires 85% as much delinted seed to equal whole seed in 
fat content. Feeding rates should be reduced from a maximum of 7 lb of whole seed to 6 
lb for delinted cottonseed. 

Pelleted cottonseed appears to be equal in production responses to fuzzy cottonseed. 
Pelleting does however lower the ruminal degradation of protein in cottonseed. 

Gossypol is a phenolic compound found in cottonseed products which is poisonous to 
simple-stomached animals. It is not generally considered a problem in ruminants as the 
bacteria in the rumen destroy it. However, if large amounts of cottonseed containing high 
levels of gossypol are fed, poisoning can occur in cattle. Feeding 6 to 7 pounds of fuzzy 
or delinted cottonseed per cow per day should be safe and not cause gossypol poisoning. 

Rapeseed or Canola Seeds. Recent research at Washington State indicates favorable 
results to feeding either ground, raw or extruded edible rapeseed (40% fat). Based on this 
research and work at the University of Alberta, it appears rations could contain up to 6.5 
percent of the DM as canola or rapeseed without any deleterious affects on milk production 
or composition. 

Soybeans. The fat in soybeans is relatively unsaturated. Feeding the fat with the seed 
rather than the oil by itself reduces some of the negative impact the unsaturated fat has on 
rumen fermentation and the rumen environment. Soybeans may be fed raw and whole to 
lactating dairy cows. Grinding, cracking, or rolling is preferred to whole, however. Do 
not mix raw soybeans with urea in a grain mix or TMR. A safe feeding rate is 4 to 5 lb 
of raw soybeans per day in a balanced ration. 
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Extruding, roasting, jet-sploding, and other heat process have been applied to soybeans. 
Little information is available on how heat effects the fat content or composition but 
heating does lower the degradability of soybean protein in the rumen. Heating also 
destroys some anti.quality factors (urease and trypsin inhibitor) found in raw beans but 
these haven't been proven to cause problems in adult ruminants. Feeding rates of heated 
soybeans can probably be increased 1 to 2 lb over raw soybeans (maximum of 5 lb/day) 
without causing low fat tests or other problems. 

Recent research at Wisconsin compared the feeding of soy oil to raw and roasted soybeans 
(Table 6). Feeding oil in a free form decreased milk fat test but not milk production 
compared to feeding an equivalent amount of oil as either raw or roasted soybeans. 

Table 6. Effect of soy oil form on milk production and composition - University of 
Wisconsin, 1988. 

Item 

Oil intake, lb/day 
Milk, lb/day 
Fat,% 

Soy 
oil 

.81 
59.1 
2.75 

Raw Roasted 
soybean soybean 

.78 .82 
56.6 59.3 
3.59 3.59 

Sunflowers. Oil variety sunflower seeds will contain 30 to 40 percent oil of which 85 
percent or more is unsaturated fatty acids. Research indicates up to 10 percent of the 
ration DM for lactating cows can be rolled-whole sunflowers without depressing milk fat 
test or DM intake. If sunflowers are finely ground, amounts should be decreased to 5 
percent of the ration DM or about 2 to 3 pounds per cow per day. 

ANIMAL FATS 

Animal fat includes rendered fats from beef and pork. This fat mainly comes from 
packing house offal or supermarket trimmings. 

Tallow. It is commonly assumed tallow refers to beef fat, however, by industry definition 
it is any fat with a titer (melting point) over 40° C (104° F). The higher the melting 
point, generally the higher amount of saturated fatty acids in the fat. Iodine number is 
another indicator of saturation or unsaturation. The higher the iodine number (grams per 
100 grams of fat) the greater the saturation. 

Saturated fats are preferred over unsaturated fats as they have little or no impact on rumen 
fermentation. However, saturated fats are more difficult to handle and mix into rations 
because they are solid at room temperature. Some method of heating animal fats such as 
band heaters for barrels or heated holding tanks are necessary. 
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Grease. Grease is defined as having a titer less than 40° C and therefore more 
unsaturated fatty acids than tallow. A recent report comparing the feeding of grease and 
hydrogenated grease (greater than 40° C titer) to lactating cows is shown in Table 7. 
Hydrogenated grease was shown to improve milk yield and composition over grease. 

Table 7. Comparison of grease and hydrogenated grease (HG) for feeding to 
lactating cows - Clemson University, 1989. 

Item 

Grease titer, ° C 
Grease, intake lb/day 
Milk, lb/day 
Fat,% 
Protein, % 

Control 

70.5 
3.50 
3.20 

5% grease 

40 
2.26 

69.4 
2.83 
3.07 

3% HG 

58 
1.49 

70.3 
3.34 
3.17 

5% HG 

58 
2.59 

74.1 
3.74 
3.09 

In general, feeding up to 1.25 pounds of an animal fat per cow per day has resulted in no 
problems. Care must be taken that the fat is mixed into the feed well and cows are 
gradually introduced to the fat 

ANIMAL AND ANIMALNEGETABLE BLENDS 

Blended Feed Grade Animal Fat. This is a blend of tallow, grease, poultry fat and 
restaurant grease. 

Blended Animal and Vegetable Fats~ This includes blends of feed grade animal fats plus 
vegetable fats. 

RUMEN PROTECTED FATS. 

Methods of protecting fats from the rumen environment varies. Megalac is a calcium salt 
of long chain fatty acids of palm oil. Booster Fat is primarily composed of animal fat and 
dehulled soybean meal. It is encapsulated with alginate to be rumen inert. Alifet is a 
blend of tallow and wheat starch. Energy Booster is mainly palmitic and stearic acids (the 
primary fatty acids in animals fats); It is often referred to as a prilled fat because of its 
shape. 
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Economic Considerations 

Cost and ease of handling are prime considerations in deciding when and how to add fat to 
dairy rations. The best method of pricing fat is by running a least cost ration with all 
available forages and grains correctly priced and balancing the ration to meet your 
production level. Many County Extension Offices and feed consultants have least cost 
ration formulation software and can assist you in pricing fat and other feeds. 

A quick method for cottonseed and soybeans is to use the feed evaluation factors below. 
Multiply the energy value by the price of 100 pounds of shelled corn, multiply the protein 
content by the price of 100 pounds of 44% soybean meal and add the values together. If 
either oilseed is less than the calculated price, it is a good buy. 

Cottonseed 
Soybeans 

Energy Value 

.870 

.320 

Protein Value 

.307 

.785 

Pure fat products such as tallow, grease and commercial protected fats range in price from 
13 to 50 cents per pound. One way of getting an estimate of price on these products is to 
compare it to corn energy prices. Determine the price of shelled com per 100 pounds and 
divide by .88 to get the cost per Meal of NEL. Multiple this price by NEL value of the 
fat. For example, if corn is $4/cwt, divide 4 by .88 to get $.04545/Mcal of NEv· Tallow 
contains 2.65 Meal/lb and is worth approximately $.12/lb ($.04545 x 2.65 Meal/lb). 
Commercial dry fat products will be more expensive than this but have the advantage of 
being rumen inert, good flow characteristics and generally easier to handle than tallow or 
grease. 

Feeding Management Considerations 

1. High producing cows in early lactation will benefit most from feeding fat. Production 
responses usually occur between the fifth and twelfth week of lactation. Responses 
include a combination of increased milk production; less body weight loss or increased 
weight gain after positive energy balance is achieved, better heat signs and/or better 
conception and possibly a higher milk fat percentage. 

2. One pound of fat can theoretically support 7 pounds of milk and replace 2 to 3 
pounds of grain. 

. 3. Feeding any type of fat will usually depress milk protein percentage slightly. The 
exact cause of this is unknown. Correctly balancing rations and keeping adequate 
amounts of starches and sugars (NFC) in the ration to support good rumen 
fermentation will minimize the decrease in milk protein percentage. 
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4. Rations may contain up to 5% added fat (maximum of 3 lb/cow/day) provided a 
combination of fat sources are used and rations are correctly balanced. A fat feeding 
guideline is shown below. 

Fat Source 

Oilseeds 
Cottonseed, whole 
Cottonseed, delinted 
Rapeseed 
Soybeans, raw 
Soybeans, heated 
Sunflower 

Animal Fats 
Tallow 
Grease 

Animal-Vegetable blends 
Rumen protected fats 

Suggested Maximum 

(lb/cow/day) 
7 
6 
3 
5 
6 
3 

1.25 
1.00 
1.00 
1.50 

5. Gradually add fat to the ration taking 2 to 3 weeks to reach maximum intake. Most 
fats have either limited acceptance or are unpalatable. Feeding small amounts 
frequently along with or incorporated into highly palatable feeds will help fat intake. 
Adding 2 to 3 percent liquid fat into grain mixes helps decrease dustiness and can 
actually improve palatability. 

6. Ration adjustments. 

a. Maximize forage intake. 

b. ADF should be at least 20% and NDF at least 28% of the ration DM. 

c. Calcium content of the ration should be .9 to 1 % of the DM. 

d. Magnesium content of the ration should be .25 to .3% of the DM. 

e. Feeding adequate amounts of crude protein is essential to help utilize the extra 
energy from fat. Some low rumen degradable protein should also be included in 
the ration. 

f. Be sure rations contain enough fermentable carbohydrates (starches and sugars) to 
support good rumen fermentation. A minimum of 30% nonfiber carbohydrate 
(NFC) in the ration DM is probably required for good rumen fermentation. 

g. Niacin is often recommended with fat feeding to increase milk protein and 
possibly milk fat percentages. Research results to date show inconsistent results 
and therefore, no general recommendation on its usage for this purpose can be 
made. 
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