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BACKGROUND

• On established forage stands, P and K fertilizers are generally applied by
broadcasting on the surface of the soil.

• Even under ideal conditions, only a small portion of the applied P and K is
taken up by forage crops.

• Although P and K are considered relatively immobile in soil, after long-term
applications the unused fertilizer P and K may move downward into soil
profile and may even pollute underground water, depending on soil type,
climatic conditions and rate of applied P.

• Information is lacking on the extent of translocation of surface-broadcast P
and K into soil profile from their long-term applications.

OBJECTIVES

• To determine the effect of 30 annual surface-broadcast applications of N
fertlizer on extractable P and K in grassland soil.

• To determine the translocation of surface-applied P fertilizer into soil profile
20 years after 10 annual applications to established bromegrass stands.

• To determine the translocation of surface-applied K fertilizer into soil profile
after 14 annual applications to established bromegrass stands.

MATERIALS AND METHODS

• Location:        Crossfield, Alberta, Canada
• Soil:                 Thin Black Chernozemic soil, Loam
• N Treatments:     0, 84, 168 and 336 kg N/ha from 

 ammonium nitrate for 30 years (1968 to 1997)
• P Treatments:  0, 16, 33, 66 and 132 kg P/ha  from triple

 superphosphate for 10 years (1968 to 1977)
• K Treatments:  0 and 46 kg K/ha from potassium chloride for 14 years 

 1984 to 1997)
• Time of Fertilizer Application: Early spring
• Soil Sampling: Fall, 1997 (0-5, 5-10, 10-15, 15-30, 30-60, 60-90 and 90-

120 cm)
• Data: Extractable P and K in soil



SUMMARY

• The greatest impact of N fertilization on extractable P occurred in the 0-5 cm
layer, where the extractable P concentration steadily increased from 8.97
mg/kg in the zero-N treatment to 43.52 mg/kg with 336 kg N/ha rate.

• In the 5-10, 10-15 and 15-30 cm layers, there was a decline in extractable P in
soil with N application up to 84 or 168 kg N/ha, while it increased with higher
N rates.

• The decrease in extractable P in these  soil layers at  low N rates was probably
because of increased uptake of P by increased grass growth with N application.

• The increase in extractable P in the soil at high N rates was probably
associated with the N-induced depression in soil pH. The increase in
extractable P in 0-5 cm soil was also probably due to greater mineralization
from higher root mass sloughed from more vigorously growing bromegrass.
Extractable P concentrations in the 0-5 cm layer were positively and highly
correlated with N rate, and negatively correlated with soil pH.

• For the N + P treatments, the amount and depth of P accumulation in soil
profile increased with increasing P and N rates.

• Most of the applied P recovered as extractable P remained in the 0-5 and 5-10
cm layers.

• Some of the applied P accumulated in the 10-15 cm soil layer but only at the
high N and P rates.

• Even at the highest rates of N + P, there was little accumulation of P over
control  in the 15-30 cm soil layer and essentially none below  the 30 cm depth.

• Extractable K in the top 90 cm soil decreased with N application as compared
to the control treatment.

• The decrease in extractable K in the soil with applied N was probably caused
by increased K uptake by more vigorous  grass growth from N fertilization.

• With 46 kg K/ha application, not only the decline in extractable K
concentration from N fertilization was rectified but also some extra K
accumulation over the control was noticed in the 10-30 cm soil.

• The majority of applied K recovered as extractable K remained in the top 15
cm, while some moved to 15-30 cm layer and little below 30 cm depth.

CONCLUSIONS

• Translocation amount and depth of applied P increased with increasing P and
N rates.

• The majority of surface-applied P recovered in soil as extractable P remained
in the top 10 cm soil layer and none translocated below 30 cm.
Most of the surface-applied K recovered in soil as extractable K remained in
the top 15 cm soil layer and some was also recovered from the 15-30 cm layer,
but little translocated below 30 cm.



Figure 1. Extractable P in various soil layers in fall
1997 after 30 annual applications of ammonium nitrate
at five rates
to bromegrass at Crossfield, Alberta
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Figure 2. Extractable P in soil in fall 1997 after application of
ammonium nitrate for 30 years (from 1968 to 1997) and
tripple superphosphate for 10 years (from 1968 to 1977) to
bromegrass at Crossfield, Alberta
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Figure 3. Extractable K in various soil layers in fall 1997 after
application of ammonium nitrate for 30 years (from 1968 to
1997) and potassium chloride for 14 years (from 1984 to 1997)
to bromegrass at Crossfield, Alberta
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Figure 4. The pH of a Thin Black Chernozemic loam profile under
bromegrass in the Fall 1997 after different levels of N (from ammonium
nitrate) for 30 years (1968 to 1997), P (from triple superphosphate) for
10 years (1968 to 1977) and K (from potassium chloride) for 14 years
(1984 to 1997).
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