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citrus grown on Florida calcareous soils has not been These compounds act to neutralize CaCO3 with acid
investigated. Sludge is potentially useful, however, (see Table 4); this, in turn, may lead to a lowering of
since it contains readily soluble forms of Fe that may soil pH. Ammonium sulfate [(NH 4)2SO 4] acidifies the
remain in soil solution through organic complexation. soil by converting NH4' to N0 3- during nitrification.

The sulfate ion (S042-) alone possesses no acidifying
Foliar application of FeSO4 or Fe chelates has not power.

proven satisfactory on citrus trees because of poor
translocation within the leaf. The use of foliar sprays Pound for pound, elemental S is the most
also increases the possibility of fruit and/or leaf burn. effective soil acidulent. Although not an acidic
For these reasons, foliar application of Fe is not material itself, finely ground elemental S is converted
recommended to correct Fe chlorosis of citrus, quickly to sulfuric acid in the soil through microbial

action. This material can be difficult to work with

SULFUR PRODUCTS USED AS SOIL because it creates dust and fire hazards. Larger
AMENDMENTS particles or flakes are easier to apply but react more

slowly, owing to their smaller surface area. Sulfur has
Although little work has been done in Florida on been formulated into porous, irregular granules to

the use of sulfur (S) products (soil acidulents) for overcome this difficulty.
citrus grown on calcareous soils, application of these
products may be beneficial under certain In theory, 6.4 tons per acre of elemental S -- the
circumstances. This section, drawn from the results equivalent of 2,720 gallons per acre of concentrated
of research conducted in other regions of the United (660 Baume) sulfuric acid -- is required to neutralize
States, discusses the potential benefits of sulfur each 1% of CaCO3 in the soil to a depth of 12 inches.
products. Broadcast application of S over the entire root zone

is not practical because a large amount of S is
Soil acidulents can improve nutrient availability in required for acidification. It has been demonstrated

calcareous soils by decreasing soil pH. The rates of in field crops, however, that only a small fraction of
soil acidulents required to cause a plant response the root system is needed to absorb adequate Fe.
depend on the amount of CaCO 3 in the soil. Soils Thus, it may be possible to improve Fe nutrition in
with visible lime rock or shell in the root zone would trees by increasing Fe solubility in a small volume of
require repeated applications of a high rate of root zone. A high rate of S, or sulfuric acid,
acidulent, and a lengthy interval would be needed to concentrated in a small volume of calcareous soil
observe results. Because plant response to broadcast creates an acidic zone and increases the availability of
application of an acidulent is unlikely in this instance, phosphorus and micronutrients to roots growing in,
such applications are not recommended. In contrast, and adjacent to, the acidic zone. In one study, citrus
soils containing little CaCO3, or those that have on calcareous soil in Florida completely recovered
become alkaline from irrigation water with high levels from lime-induced chlorosis after 4.5 lbs (0.3 gallons)
of bicarbonate, require less acidulation and respond of concentrated sulfuric acid was distributed equally
faster. It is feasible to acidify in this situation, into 6 holes dug within a tree's root zone; however,

this occurred only if Fe-EDTA was concurrently
Wide variability in soil types precludes a standard applied to the holes at a rate of 2 oz of Fe per tree.

recommendation for acidification. If soil acidulents
are used, a comprehensive program of soil pH Sulfuric acid reacts more quickly than any other
measurement should be undertaken. Portable soil pH material, but it is hazardous to work with and can
meters that can be taken into the field are readily damage plants if too much is applied at one time.
available. Soil pH should be measured prior to, and Dilute concentrations of sulfuric acid can be applied
periodically after, application of an acidulent to safely with irrigation water and used to prevent Ca
monitor its effect. Decisions regarding the rate and and Mg precipitates from forming in microirrigation
frequency of subsequent applications of acidulent can lines (see Fla. Agr. Exp. Sta. Bull. 258). Levels of
be based on desired changes in soil pH and visible CaC03 in the soil and of bicarbonate in the irrigation
plant response, water determine the proper rate and frequency for

injecting sulfuric acid (see Notes in Soil Science No.
Examples of S-containing acidulents include 18, February 1985). Repeated applications of sulfuric

elemental S, sulfuric acid (H2SO4), and ammonium acid with irrigation water will tend to lower soil pH
and potassium thiosulfate [(NH 4)2S20 3, KS 20 3, . within the wetted pattern of the emitter.


