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Ammonium thiosulfate and potassium thiosulfate soil may be neutral or acidic. To lower the soil pH in
are clear liquid fertilizers (12-0-0-26S and 0-0-25-17S) this situation, acid or acidifying fertilizer must be
containing sulfur in the S2032- form. They can be applied to the wetted pattern only. Applying acid or
blended with N, P, and K solutions to form a wide thiosulfate fertilizer through the irrigation system can
variety of N-P-K-S formulations. Thiosulfates are be effective in treating this problem.
noncorrosive and nonhazardous to handle; they also
are well adapted to the methods used to apply SUMMARY
fertilizer solutions. When applied to the soil, half of
the S20 32- converts to elemental S, the other half to 1. Calcareous soils are alkaline because they
SO42-. The elemental S further converts to sulfuric contain CaCO 3. They are commonly found in
acid, which gives the thiosulfate its acidifying power. south Florida citrus groves, especially in the
The NH 4+ in ammonium thiosulfate also contributes Indian River area.
to the acidification reaction.

2. The availability of N, P, K, Mg, Mn, Zn, and Fe
Thiosulfate is also a good reducing agent. Iron is to citrus decreases when soil CaC03

normally found in well aerated soils in the oxidized concentration increases to more than about 3%
(Fe3+) form. Before iron can be taken up by plants, by weight. These soils generally have a pH
however, it must be reduced to Fe2+ at the root value in the range of 7.6 to 8.3.
surface. Thus, thiosulfate possesses the power to
increase Fe availability in calcareous soils to a greater 3. To avoid ammonia volatilization, fertilizers
degree than simple soil acidification. It has been containing ammonium-N or urea should be
demonstrated that soil levels of extractable Fe moved into the root zone with rainfall or
increase when ammonium thiosulfate is applied to irrigation, or be incorporated into the soil.
calcareous soils.

4. Phosphorus fertilizer applied to calcareous soils
Thiosulfate fertilizers can be applied under the becomes fixed in sparingly soluble compounds

tree canopy with a herbicide boom, but this method over time. To maintain continuous P
probably does not concentrate the material in a small availability, P fertilizer should be applied on a
enough zone to be effective. Injecting thiosulfates regular, but not necessarily frequent, basis.
into a microirrigation system, as with sulfuric acid,
would be easier and would allow more concentrated 5. Soil testing is useful in determining the
application. For example, if microirrigation were magnitude of extractable P. Differences in P
used to apply 100 lbs of N per acre, in the form of soil tests over time indicate accumulation or loss
ammonium thiosulfate, to a grove containing 150 of soil P availability.
trees per acre, each tree would receive the acidifying
power of 1.1 lbs of elemental S. If each tree were 6. Leaf testing can gauge the effectiveness of soil P
irrigated with a single microsprinkler with a wetted as a supply for citrus uptake and should be used
pattern diameter of 12 ft, the equivalent S application to assess the need for P fertilizer application.
rate would be 1.0 Ibs per 100 square ft, an amount
that might be sufficient to correct a mild alkalinity 7. Citrus planted on calcareous soils may require
problem. In the same example, if the wetted pattern above normal levels of Mg or K fertilizer for
diameter were 3 ft, as with young tree emitters, the S satisfactory nutrition. Foliar sprays of MgNO 3
application rate would increase to 15.7 lbs per 100 or KNO3 may be effective where soil
square ft. Very likely, this rate of acidification would applications are not.
damage or kill the tree. Therefore, it is important to
consider the amount of surface area wetted when 8. The least expensive way to correct Zn and Mn
applying acidifying materials through an irrigation deficiencies of citrus in calcareous soils is
system. The rate of S should be limited to 1.1 lbs per through foliar application of inorganic or
100 square ft-in any single application, organically chelated forms.

The soil within the wetted pattern of a 9. The easiest way to avoid lime-induced Fe
microirrigation emitter often becomes alkaline when chlorosis on calcareous soils is to plant trees
the water contains bicarbonate, while the surrounding budded on tolerant rootstocks.


