
Phosphorus Fertilization of Citrus 27

Experiment P-III.-The effects of high concentrations of
phosphate materials and sulfuric acid on the condition of rough
lemon seedlings, number of radish plants from 15 seeds per
treatment, and the related soil pH and salt concentrations are
shown in Table 13. The condition of the rough lemon seedlings
and the number of radish plants emerging from 15 seeds were
directly related to the concentration of salt in the soil-water
extracts. The addition of 2,500 ppm phosphorus as triple super-
phosphate, ammoniated superphosphate, or ordinary superphos-
phate reduced the soil pH but at the same time greatly increased
the salt concentration in the soil-water extracts. This amount
of phosphorus is equivalent to approximately 11,400 pounds P2,O
or 25,000 pounds triple superphosphate per acre.

The results indicate that acid itself is not toxic to citrus roots
when applied in concentrations which may be present in super-
phosphate. Sulfuric acid added in sufficient quantity to lower
the pH to 3.8 resulted in healthy citrus seedlings and 14 radish
plants from 15 seeds.

A comparison of Treatments 10 and 11, which involved the
neutralization of triple superphosphate with calcium hydroxide
and sodium hydroxide, indicates that it was the salt concentra-
tion of the soil solution which was responsible for the lethal
effects on citrus seedlings and radish plants and not free acid.
The neutralization of triple superphosphate with calcium hydrox-
ide not only increased the pH, but it greatly decreased the salt
concentration of the resultant soil-water extract because of the
precipitation of relatively insoluble calcium phosphate. On the
other hand, neutralization of the triple superphosphate with
sodium hydroxide resulted in the formation of considerable
quantities of soluble sodium phosphates. Therefore, the soil
pH was increased, while the salt concentration remained high.
This resulted in the death of the rough lemon seedlings and the
emergence of only 6 of 15 radish plants.

Watering the pots from the surface leached the salt down-
ward, with a resultant decrease in harmful effects; whereas,
watering the soil by submerging the pots in water resulted in
much less leaching of salts and greater damage to seedlings.
Treatment 14 indicated that soil pH and salt concentration did
not decrease with time when the soil solution was not removed.

The salt effects in this experiment are definitely not the
same effects noted in field experiments where superphosphates


