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1un:t~Jl~:f:li orus for Dairy Cattle 
Calcium and phosphorus are two mineral elements to j°'~ ,:,,, · · ··•tfis available. Approximately 15,000 International Units of 

considered when planning and formulating the dairy rat vitamin D per cow per day will meet the cow's requirements. 
Large amounts are required by the animal, but many natural 
feedstuffs are low in one or both. Many herd problems could 
be avoided if dairy rations were properly balanced for calcium 
and phosphorus. 

FUNCTIONS OF CALCIUM AND PHOSPHORUS 

Calcium and phosphorus are vital for proper bone and tooth 
formation. Approximately 99 percent of calcium and 80 per
cent of phosphorus found in the animal are in bones and teeth. 
Along with its structural function, bone serves a storage func
tion-cows in full lactation will draw on the calcium reserves in 
bone for manufacturing milk. 

Calcium is needed for proper nerve and muscle function. 
The tetany and incoordination observed when cows have milk 
fever are a result of low calcium levels in these tissues. Calcium 
also is needed in the blood clotting process. Many enzymes 
require calcium for their activity. 

Both elements are found in substantial quantities in milk. 
A cow producing 100 pounds of milk will be secreting over 50 
grams of calcium and over 40 grams of phosphorus into her 
milk daily. 

CALCIUM AND PHOSPHORUS DEFICIENCIES 

Normal blood calcium concentrations are between 8 and 10 
milligrams per 100 milliliters. Blood calcium concentrations are 
highly regulated and relatively unaffected by moderate dietary 
deficiencies. Phosphorus concentrations in blood normally 
range from 6 to 8 milligrams per 100 milliliters for calves under 
1 year of age and from 4 to 6 milligrams per 100 milliliters for 
cows. Unlike calcium, blood phosphorus concentrations may 
be altered during periods of dietary deficiency. 

A cow deprived of calcium will have thin, brittle bones sub
ject to easy fracture. Lameness may occur in the animal. Young 
cattle will not grow normally, and milk production in cows 
may be decreased. 

Older cows may encounter problems when fed rations with 
marginal calcium content because the ability to absorb calcium 
from the intestine decreases with age. Thus, it is important that 
older animals receive more than a marginal level of calcium. 

A phosphorus deficiency results in a depraved appetite. 
Cattle will chew wood and eat dirt and other materials in an 
effort to obtain phosphorus. Other.indications of phosphorus 
deficiency are rough hair coats, general unthriftiness, and low
ered growth rate and milk production. Several investigations 
have indicated that a lack of phosphorus will seriously affect 
reproductive performance. Cows may not cycle normally and 
may not settle if bred. 

Vitamin D is necessary for optimum absorption and utiliza
tion ofcalcium and phosphorus. Calves deprived of this vitamin 
often develop rickets. Sun-cured forages, cod-liver oil, exposure 
to direct sunlight, and supplementation with a vitamin premix 
containing vitamin D are all ways of assuring adequate vitamin 

CALCIUM AND PHOSPHORUS IN FEEDS 

Amounts of calcium and phosphorus in feedstuffs vary. 
Grains are low in calcium content but higher in phosphorus. 
Legumes usually are good sources of calcium but not phos
phorus. Grasses are much lower in calcium than legumes. Feeds 
may vary in calcium available to the animal and should be sup
plemented when marginal amounts of the mineral are present. 
Soybean and linseed meal and the milk by-product feeds gener
ally are good sources of phosphorus. 

Values for some feeds frequently used in dairy rations are 
listed in table 1. 

Table 1. Calcium and phosphorus content in feeds* 

Feed 

Alfalfa hay (early bloom) 
(mid bloom) 

Brome grass hay (mature) 
Corn silage 
Corn (shelled) 
Barley 
Oats 
Linseed meal 
Soybean meal 
Wheat bran 

Calcium Phosphorus 
% g/lb** % g/lb** 

1.25 5.67 .23 1.04 
1.35 6.12 .22 1.00 

.30 1.36 .35 1.59 

.27 1.22 .20 .91 

.03 .14 .31 1.41 

.05 .23 .37 1 .68 

.07 .32 .39 1 .77 

.43 1.95 .92 4.17 

.36 1.63 .75 3.40 

.12 .54 1.32 5.99 

* Values are expressed on a dry matter basis. 
* *g/lb = grams per pound (454 grams= 1 pound). 

Ca:P 
ratio 

5.4:1 
6.1 :1 

.9:1 
1.4:1 

.1 :1 

.1 :1 

.2:1 

.5:1 

.5:1 

.1: 1 

Several factors affect feed composition. In general, calcium 
and phosphorus contents of forages decrease with maturity and 
with excess weathering. Soil mineral levels can affect amount 
of mineral in the plant. Phosphorus often is low in feeds pro
duced on soils low in phosphorus. Soils are lower in phosphorus 
and higher in calcium in the western sections of Minnesota than 
in the eastern sections; thus, phosphorus deficiencies in rations 
may occur more frequently in western Minnesota, especially 
on the eastern edge of the Red River Valley. 

BALANCING THE RATION FOR CALCIUM 
AND PHOSPHORUS 

The calcium and phosphorus needs of animals can be ex
pressed in two ways: (1) as a percentage of the total diet, or 
(2) as a minimum amount per animal daily, expressed as 
pounds or grams. Table 2 lists the calcium and phosphorus re
quirements of a cow for maintenance and milk production. 

Since cows in a herd are in different stages of lactation and 
produce different amounts of milk, it is impossible to balance 
the ration for each individual animal. Therefore, the herd ration 
should be balanced for a milk production slightly above aver
age to assure adequate amounts of calcium and phosphorus for 
high producing cows. Recommended calcium and phosphorus 
contents in total ration dry matter for dairy cattle are in table 3 .. 

Forages should be assessed for their ability to provide 
· calcium and/or phosphorus, then supplemented as necessary 

to balance (table 4). 



Table 2. Recommended daily amounts of calcium and phosphorus 

Calcium Phosphorus 

Item lb g lb g 

Maintenance 
1,000-lb cow .038 17 .030 14 
1,400-lb cow .048 22 .039 18 

Milk production-add to maintenance 
3.5% fat milk (lb/day) 

30 .078 35.4 .054 24.5 
40 .104 47.2 .072 32.7 
50 .130 59.0 .090 40.8 
60 .156 70.8 .108 49.0 
70 .182 82.6 .126 57.1 
80 .208 94.4 .144 65.3 
90 .234 106.2 ,162 73.5 

100 .260 118.0 .180 81.6 
4.5% fat milk (lb/day) 

30 .084 38.1 .057 25.8 
40 .112 50.8 .076 34.5 
50 . 140 63.5 .095 43.1 
60 .168 76.2 .114 51.7 
70 .196 88.9 .133 60.3 
80 .224 101.6 .152 68.9 
90 .252 114.3 .171 77.6 

100 .280 127.1 .190 86.2 

Table 3. Recommended calcium and phosphorus concentration in total 
rations, dry matter basis 

Cow weight (lb) 
over Ca 

Lactating cows 900 1,100 1,300 1 J!00 % 

Milk production 
lb/day <18* <24 <31 <40 0.43 

18-29 24-37 31-46 40-57 0.48 
29-40 37-51 46-64 57-78 0.54 
>4o** >51 >64 >18 0.60 

Dry pregnant cows 0.37 
Growing heifers 0.40 
Calf starter 0.60 

*<= less than 

* *> = more than 

Table 4. Calcium and phosphorus supplements for different forage 
feeding programs for lactating cows 

Forage sources Supplement* 

p 
% 

0.31 
0.34 
0.38 
0.40 

0.26 
0.26 
0.42 

Legumes, legume-grass mixture, High phosphorus (15 to 20%),moder
and legume-corn silage mixture ate calcium (5 to 10%) (½bonemeal 

or dicalcium phosphate,½ monosodi
um or monoammonium phosphate) 

Grass, corn silage, or a mixture High phosphorus (15 to 20%), high 
of both calcium (15 to 20%) (bone meal, di

calcium phosphate,or ½ monosodium 
or monoammonium phosphate and ½ 
limestone) 

*Commercial supplements are available for these forage programs. 

Force feeding supplement in the grain mix provides ample 
calcium and phosphorus under good management procedures. 
However, when calcium and/or phosphorus are supplied only 
in the grain, care must be taken to assure that requirements of 
all cows are met. This may be difficult because of the varying 
amounts of grain fed. If free-choice is the method of mineral 
supplementation, the cows must be allowed sufficient time to 
consume the mineral. Select a supplement the cows will eat 
but not overconsume. 

Yearling heifers fed only forage may be supplemented by 
force feeding 2 to 3 ounces per day or free-choice feeding. Calf 
starters and grain mixes for young, growing heifers should con
tain 0.5 to 1 percent calcium-phosphorus supplement. 

The calcium and phosphorus needs of the dry cow are not 
high (table 3). When legume forage is fed, calcium may be in 
excess. Occasionally, phosphorus may be fed in excess, too. 

Avoid intakes higher than 100 grams of calcium and 45 grams 
of phosphorus per day for the dry cow. (Level of mineral 
[grams] is more important than ratio of calcium to phospho
rus). Excessive mineral feeding may increase incidence of milk 
fever. When milk fever is a problem, incidence may be reduced 
by feeding a low·calcium ration 2 weeks prior to freshening. 
Feeds low in calcium include corn silage, straw, grass hay, and 
grain. For more information see Dairy Husbandry Fact Sheet 
No. 11, "Feeding the Dry Cow." 

The recommended ratio of calcium to phosphorus is about 
2:1 for most animals. Cattle have been shown to have tolerance 
for a wider ratio, however most rations when properly balanced 
will have a ratio of 1.3 to 2.5:1. Intake (grams) of calcium and 
phosphorus is more important than ratio. Rations based on 
alfalfa may have ratios of 5: 1, thus not supplying adequate 
phosphorus. A supplement that contains large amounts of 
phosphorus is recommended for these rations . 

TYPES OF CALCIUM AND PHOSPHORUS SUPPLEMENTS. 

Many prepared mineral supplements containing calcium and 
phosphorus as well as other elements are available to the dairy
man. If one is interested primarily in a supplement to supply 
calcium and/or phosphorus, then a mineral mix that contains 
substantial amounts of these should be selected. Always read 
the feed tag to determine the amounts of these minerals present. 

Several supplements rich in calcium and/or phosphorus are 
listed in table 5. Some contain only one element and should be 
used only in situations where the other element already is pro
vided in adequate quantities. For example, limestone contains 
only calcium and would not be a wise choice for supplement· 
ing rations containing large amounts of alfalfa. A supplement 
high in phosphorus would be needed there. 

Table 5. Common calcium-phosphorus 111pplements 

Calcium Phosphorus 
Supplements % g/lb % g/lb RBV(%)" 

Limestone 36 163 0 0 N.A. 
Dolomitic limestone 22 100 0 0 N.A. 
Monocalcium phosphate 16-19 72-86 21 95 120 
Dicalcium phosphate 22 100 18 82 100 
Bone meal 30 136 14 64 90 
Sodium tripolyphosphate 0 0 25 113 95 
Monosodium phosphate 0 0 26 118 120 
Monoammonium phosphate** 0 0 24 109 115 

*RBV = relative biological value for phosphorus with beta tricalcium 
phosphate as 10()'J(,, Rock phosphates vary considerably (25 to l()'J(,). 

**1196 nitrogen: 68.7596 crude protein equivalent. 

Another factor to consider is cost. Usually the best choice is 
that supplement that supplies calcium and/or phosphorus at the 
least cost. To determine this, divide the price per 100 pounds 
by the percentage of the element in the supplement. For exam
ple, if a 100-pound bag.of supplement contains 18 percent 
phosphorus and costs $12.60/100 pounds, 1 pound of phos
phorus costs $0.70 ($12.60 + 18 = $0.70). Some preparations 
are formulated to. contain trace minerals and vitamins as well 
as calcium and phosphorus. Molasses or other flavorings may 
be added to enhance acceptability. The critical consideration 
should be cost, however. A mineral supplement for dairy cattle 
should contain 12 percent phosphorus as a minimum. 

Issued in furtherance of cooperative extension work in agriculture and 
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