THE SULFUR CYCLE



All soil sulfur originates from Earth's minerals. In humid, temperate regions, the bulk of the sulfur is bound up in organic matter, which plants cannot use. Organic matter releases sulfate-which is plant-available-when mineralization occurs. 


Sulfur's main contribution to plant development is in the formation of proteins. It is essential in the formation of vitamins and of amino acids, the building blocks of protein. Although sulfur is not a component of chlorophyll, its presence is necessary for photosynthesis to occur. An abundance of sulfur also improves the quality of the protein within a plant, an important consideration for farmers who grow forage crops for their animals.


Two additional roles for sulfur are in the production of oils in seed crops such as soybeans, and in the supply of flavor and odor to vegetables in the onion and cabbage families. 


Soil sulfur may come from two other sources. Some commercial fertilizers whose use was common in the past-like ammonium sulfate and ordinary superphosphate-also contained sulfur. Many farmers have replaced these with higher analysis fertilizers. 


The atmosphere is the second possible source of sulfur. One byproduct of burning fossil fuels is sulfur, which falls back to the Earth. Farmers have taken advantage of atmospheric deposits of sulfate in the form of dust or rain.


Sulfur is bound up in protein and amino acids in soil's organic matter. In order to make the sulfur available to plants, the organic material must be mineralized-changed into a simpler form by soil microorganisms. The process is controlled by environmental factors such as temperature, aeration, and pH. Mineralization releases sulfates, which are readily used by plants. 


The reverse process can occur, too. When large amounts of organic material are added to a soil, sulfur in the soil can become immobilized for a time, as microorganisms use it as proteins and amino acids in their bodies. When the microorganisms die and decompose, the sulfates become available once again. 


In poorly drained soils, sulfur compounds can be transformed to hydrogen sulfide gas, the reason for a rotten-egg smell in marshy and swampy areas. The gasses escape the soil, or volatilize, into the atmosphere. 


Reduced forms of sulfur-sulfides and elemental sulfur-react with the oxygen in air, or oxidize, producing plant-available sulfate and hydrogen ions. The production of hydrogen ions acidifies the soil. This explains the addition of elemental sulfur to fields of acid-loving blueberry bushes to lower the pH and to potato fields to prevent scab disease.


Proteins are not only made from carbon and nitrogen, but many important proteins also contain sulfur. Sulfur is also an important component of coenzyme A, which is used to produce energy in cellular respiration. So the availability of sulfur is essential to maintaining life. 


Just as plants can not convert N2 into something useful in the nitrogen cycle, neither can plants use elemental sulfur 2S. Again, plants are depended upon bacteria, in this case chemoautotrophic bacteria, which oxidizes elemental sulfur to sulfates, as in the following formula

2S + H2O + 3O2 ---> 2H2SO4.

Once in the form of sulfate (2H2SO4), plants can then incorporate the sulfur into proteins. 


Sulfur shares other characteristics to the nitrogen cycle. 2H2SO4 can be converted into hydrogen sulfide (H2S) by sulfur bacteria, as can proteins when were broken down by decomposers.

QUESTIONS:

1. Why is sulfur important to plants?

2. Describe some natural sources of sulfur? Man-made?

3. What does fossil fuel burning have to do with sulfur?

4. What is mineralization?

5. What happens to elemental sulfur before it can be used by plants?

6.  What do chemoautotrophic bacteria do to sulfur? 

7. How does sulfur become “immobilized”?

8. Why do marshes and swamps smell like “rotten egg”?
