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Mineral nutrition is just as nec
essary to body functions of a chicken or 
human as amino acids, energy, vitamins, 
and essential fatty acids. Research has 
demonstrated that poultry require 14 
inorganic elements. 

The essential mineral elements are J 
generally classified in two categories, 
based on the proportion in the diet. 
The macro-minerals: calcium, phosphorus, sodium, potassium, 
and chlorine are provided in relatively large quantities com
pared to the other nine minerals, which are termed trace ele
ments. Calcium and phosphorus are the primary structural 

A components of bone. Sodium and potassium help maintain the 
W constancy of the internal body environment by aiding in the 

regulation of acid-base and ionic balance. Chlorine has similar 
function and is needed by the stomach for production of 
hydrochloric acid. Plant materials provide sufficient potassium 
in a practical diet; sodium and chlorine are supplied in the ra
tion as salt. 

The trace elements, although needed in minute quanti
ties, are equally important. They function as part of enzymes, 
enzyme activators or in the structure hormones. Enzymes and 
hormones in very small quantities play an important role in 
regulating many body processes. 

Magnesium 

Magnesium is present in highest concentration in bone. 
In addition to its structural role, magnesium is essential for 
muscle coordination and is a part of several enzymes involved 
in energy utilization. 

Magnesium deficiency symptoms in the young bird ap
pear as reduced growth, feather abnormalities, muscular in
coordination and convulsions-leading to death. In older birds 
there is a reduction in hatchability and egg production. Exces
sive magnesium intake can be just as detrimental. With a die
tary level of 1 percent or greater, which may result from the 
use of high magnesium (dolomitic) limestone; growth, per
formance, and eggshell thickness may be reduced and wet 
droppings will result. 

The magnesium requirement estimates for the chick and 
laying hen are in the range of 500 and 350 ppm (parts per mil
lion) respectively. Practical rations will routinely contain 

A 1,000-2,000 ppm magnesium so a magnesium deficiency 
W would not be expected under normal conditions. 
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Manganese 

Manganese is required by numerous enzyme systems in· 
valved in the utilization of energy, amino acids and fats, and 
the formation of the organic structure of the bone. 

The most striking deficiency symptom of manganese in 

poultry is perosis or slipped tendon. Perosis and similar bone 
abnormalities can also be the result of imbalance in other es· 
sential nutrients such as calc.ium, phosphorus, vitamin D, and 
choline. Other manganese deficiency symptoms include re· 
duced growth, egg production, and eggshell quality; lowered 
hatchability; and abnormal embryo development. 

All poultry rations today are supplemented with addition
al manganese. The National Research Council (NRC) require
ment estimate is 55 ppm for starting chicks and 33 ppm for 
breeding hens. These levels should be added to all practical ra· 
tions. 

Zinc 

Zinc is a constituent of several enzymes, of which one is 
important in respiration, bone formation, and eggshell forma
tion. The hormone insulin and a digestive enzyme are also de· 
pendent on zinc for their formation or function. 

Reduced growth, poor feathering, enlargement of the 
hocks and shortening of the leg bones are reported deficiency 
symptoms in the young. Birds kept for reproduction show re· 
duced egg production, hatchability, and a high incidence of 
embryo abnormalities. 

Supplementary zinc is provided to most starting chick 
rations and breeder hen rations today. Although a zinc de· 
ficiency is unlikely if the bird or the feed has come in contact 
with zinc coated or galvanized equipment, supplementary zinc 
is added because of variation in dietary components and in 
availability. The zinc requirement for starting chickens is 
estimated at 35 ppm by the N RC. Practical rations should be 
supplemented with 25 ppm for starting chicks and 15 ppm for 
growing chickens and breeder hens. 

..!lQn_ 

Iron's best known function in the body is as a part of the 
hemoglobin molecule of red blood cells. Here it serves to bind 
oxygen for transport throughout the body. Muscle tissue con
tains a similar iron-containing molecule called myglobin. 

An insufficient intake of iron prevents normal formation 
of hemoglobin and a form of nutritional anemia results. This 
is an anemia characterized by a reduced hemoglobin content 
of the blood cells and reduced red blood cell size. 



Iron is perhaps most critical for the starting chick with its rapid 
growth, and for the laying hen since nearly 1 milligram of iron is depos 
ited in each egg. The iron requirement of the starting chick is estimated 
by N RC to be 40 ppm. Practical layer rations will provide 50-100 ppm 
of iron without supplementation. 

Copper 

Copper is required together with iron for the formation of hemo
globin although copper is not a part of the molecule. Several enzymes 
also have copper as a part of their structure . 

Due to its effect on hemoglobin formation, anemia is the first 
recognizable symptom in copper deficiency. Reduced growth, loss of 
color in feathers, and poor feathering have also been observed. Recent 
studies at the University of Missouri demonstrated that copper deficien
cy can result in the improper development of the large blood vessel 
walls. This is due to the lack of a copper-containing enzyme necessary 
for connective tissue maturation. 

The copper requirement is considerably less than that of iron 
and NRC estimates this at 4 ppm_ Copper and iron supplementation 
are not necessary with the usual practical poultry rations. 

Iodine 

Iodine is present in the body as a component of the hormone 
thyroxine. Thyroxine is produced by the thyroid gland and is a general 
regu later of many body processes. 

In poultry, as in other animals, iodine deficiency results in goiter. 
This is an enlargement of the thyroid gland in an effort to continue nor
mal thyroxine production. Decreased egg production and hatchability 
have been observed with iodine deficiency and growth of young birds 
may be retarded. 

The soils of large areas in the northern part of the u_s. are low 
in iodine and plants grown in these regions consequently may be low 
in iodine content. Animal protein products, fish meals, and alfalfa 
meals produced in areas having adequate iodine in the soil, are good 
natural sources of iodine. Iodine supplementation in the form of 
iodized salt is recommended as a precaution against any marginal de
ficiency. The addition of 0.5 percent iodized salt to poultry rations to
gether with that from natural feed ingredients make iodine deficiency 
a rare occurrence. 

Selenium 

Selenium has long been recognized as an important trace element 
due to its toxicity. Grains grown in certain areas of the central U.S. may 
contain toxic levels of selenium, which can cause reduced growth and 
hatchability in chickens. 

Recently selenium has been shown to be an essential trace ele· 
ment in the prevention of exudative diathesis in chickens (a leakage of 
fluid and protein from the blood vessels) and gizzard and heart muscle 
lesions in turkeys receiving vitamin E deficient diets. In ad(iition 
Cornell workers have demonstrated that selenium is essential for the 
prevention of mortality in chicks, even in the presence of adequate 
vitamin E, because it aids in the absorption and retention of vitamin E 

Practical diets should provide at least 0.15 ppm selenium, which 
must at this time come entirely from the natural ingredients. Midwest
ern rations will generally provide up to 0.5 ppm selenium. The soil in 
certain areas of the country is deficient in selenium. In these areas the 
use of local grains in simplified rations may result in marginal dietary 
levels. Jn addition to grains produced in high selenium areas, fishmeals 

seem to be the most concentrated natural source. Since recent reports 
of exudative diathesis in commercial chicken flocks, starting rations are 
frequently supplemented with vitamin E. Supplementation with inorgan
ic selenium compounds is not permitted at present, but may be approved 
in the future as a precaution against selenium deficiency, 

Cobalt A 
Cobalt functions in the animal body as a part of the structure of 9 

vitamin B12. It needs to be provided in poultry rations in this form 
either from natural ingredients or as a supplementary vitamin. Inorganic 
cobalt can be utilized by poultry only to the extent that micro-organ· 
isms in the digestive tract manufacture B12· which may then be absorbed. 

Molybdenum 

Molybdenum 1s a constituent of a liver enzyme. Natural ingredi· 
ents provide sufficient molybdenum in practical rations. 

Summary 

The recommended nutrient levels for practical chicken rations 
are summarized in table 1. These levels are greater in most instances 
than the NRC requirements to provide an added safety factor to assure 
adequate nutrition. Manganese, zinc, and iodine are the trace elements 
of major concern in practical poultry rations. Supplementary manganese 
is usually provided in the form of manganese sulfate (MnS04). or men· 
ganese oxide (MnO) and zinc as zinc oxide (ZnO), or zinc carbonate 
(ZnC03). Trace mineralized salt or trace mineral premixes formulated 
specifically for use in chicken rations and providing these and additional 
essential trace elements are frequently used also . If the latter provides 
iodine, plain salt may be substituted for iodized salt . 

It is apparent the trace elements have very specific functtons in 
the animal body and proper nutrition is dependent on their availability 
through the diet. Just as important as their provision in the ration is 
their balance with one another. Excesses can be just as harmful as de· 
ficiencies. It is the role of the nutritionist and feed manufacturer to 
define nutritional requirements and provide the producer with adequate 
and properly balanced poultry rations. The producer's responsibility is 
the proper use of these rations in the efficient production of poultry 
meat and eggs. 

Recommended levels for practical poultry rations 

Mineral 

Calcium,% 
Phosphorus, % 
Potassium, % 
Sodium,% 
Chlorine,% 
Copper, ppm 
Iron, ppm 
Iodine, ppm 
Magnesium, ppm 
Manganese, ppm 
Zinc, ppm 

Chicks 

0.8 · 1.0 
0.4 ·0.5 
0.30 
0.20 
0.15 
6 
60 
0.35 
750 
70 
35 

Laying hens a 
3.0-4.0 -
0.5. 0.6 
0.30 
0.20 
0 .15 
6 
50 
0.30 
500 
50 
25 
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