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directly caused by the acid-forming character of the monocal-
cium phosphate in superphosphates. The acid released when
monocalcium phosphate goes into solution could mobilize copper
in concentrations toxic to citrus roots.

Procedures

Three pot experiments were conducted to determine the mech-
anism of the depressing effect of superphosphates on growth of
citrus tree feeder roots.

Experiment P-I.-In Pot Experiment P-I soil from selected
plots in the Ruby Red grapefruit experiment which received
heavy rates of triple superphosphate and limestone was used to
grow rough lemon seedlings in order to determine whether the
depressing effect on growth of citrus roots still persisted in the
phosphated plots. The seedlings were grown in soils from the
0- to 6-inch depth for a period of approximately six months.
This soil contained approximately 120 ppm copper and 200 ppm
manganese. Treatments were replicated three times. Seedlings
were harvested by dividing into leaves, stems, tap roots, and
feeder roots. All plant parts were dried at 70 0 C., weighed, and
ground for chemical analyses.

Experiment P-II.-Another experiment, designated herein as
Experiment P-II, was conducted outdoors with rough lemon
seedlings growing in 8-inch vitrified sewer tile. This experiment
was designed to determine whether the toxic factor in super-
phosphate was the acid character of the phosphate materials
in conjunction with minor element mobilization in the soil or
toxic constituents in the manufactured product. In general, it
involved the application of phosphate materials and other poten-
tially toxic constituents to seedlings periodically in order to dupli-
cate the field situation where young trees are fertilized fre-
quently. The entire experiment involved 67 treatments repli-
cated three times. Table 12 gives details of treatments which
appear pertinent to this report. In several of the treatments
identical materials were applied to a grove and a virgin soil.
The grove soil contained considerable quantities of manganese
and copper but had not received phosphate fertilizer. The virgin
soil was mixed with calcium carbonate at the rate of 1,000 pounds
per acre and a minor element formulation containing manganese,
zinc, copper, boron, and molybdenum to prevent deficiencies of
these elements.


