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In addition, the number of essential nutrients varies from author to author according to the criteria of
essentiality. The deficient, optimum, and toxic concentrations are different for different elements. In , Sachs
and Knop showed that there were 10 essential elements. The body has about 75 mg of copper, about one-third
of which is found in the muscles. The second criterion specifies the irreplaceability of any essential element.
The 16 internationally-recognized essential elements for plant growth and development Based on the first
criterion, an element is considered essential if, in its absence, a normal plant is unable to complete its life cycle
which includes the production of viable seed. Depending on where they are growing and the presence of
elements, plants can even contain lead, cadmium, gold, or radioactive strontium, platinum, and uranium
Moore et al. Conversely, sodium cannot be essential simply because it can substitute for some mode of action
of potassium in plant nutrition nutrients. Haby et al. The trace elements participate in an amplification
mechanism; that is, they are essential components of larger biological molecules that are capable of interacting
with or regulating the levels of relatively large amounts of other molecules. Crop nutrition and fertilizer
requirements. In subsequent chapters, we will introduce some results of this research to demonstrate the
biological importance of many of the elements and their compounds. The human body functions as a result of
a large number of chemical reactions involving compounds of all of these elements. Nature of science
Scientific knowledge is never absolute or certain. These chemical elements are detectable in the dry matter
content of the plant body, that part that is left after water or moisture content is completely removed. CRC
Updates what are essential elements and how many are there in plants? In the 17th century, anemia was
proved to be caused by an iron deficiency and often was cured by supplementing the diet with extracts of rusty
nails. Accordingly, Nicholas listed 20 essential elements including sodium Na and vanadium V. Dietary
intakes of elements range from deficient to optimum to toxic with increasing quantities; the optimum levels
differ greatly for the essential elements. Moreover, the identification of any element as essential is
preconditioned upon the availability of precise analytical methods of measurement. Based on these criteria,
Hopkins concluded that there has been a general agreement for the inclusion of nickel Ni into the list of
essential micronutrients, thus increasing the number of essential elements to 17 from Arnon and
Stout-compliant's  Copper combines with certain proteins to produce enzymes that act as catalysts to help a
number of body functions. For example, the essentiality of cobalt has been established for nitrogen fixation in
legumes. An essential element is one whose absence results in abnormal biological function or development
that is prevented by dietary supplementation with that element. Ben G. Too little of any given essential
element can result in ill health and, if left untreated, could result in death: Zinc is a component of certain
digestive enzymes and other proteins.


