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The data indicates a strong yield response to combined nitrogen and phos-
phorus fertilizer application. Without additional phosphorus, increasing the
nitrogen appeared ineffective until the higher levels of phosphorus were reached.

Increasing the phosphorus to the P level resulted in marked increase in

yield over the P level regardless of lthe amount of nitrogen applied. It

wasn't until the P2 level of phosphorus was used that the addition of nitrogen
became effective and then only up through the N level. Additional amounts of

phosphorus to the P level increased the value of the nitrogen as will be noted

in the Table under 3the column at the P3, N1 and N2 levels.

Although there was an improvement at the N level, it appeared that phos-

phorus was still limiting for this level of N.3 The N level at all levels of

phosphorus, except P3, depressed yields indicating, perhaps, that the phos-

phorus level was too low to bring about the proper response from the highest

level of nitrogen.

These data point out that added nitrogen on a low phosphorus soil is in-
effective regardless of the rate used and not until the phosphorus require-
ments are satisfied does the nitrogen become important as a fertilizer in this

soil with this crop. However, as the level of phosphorus is increased, the use
of nitrogen in the program becomes more and more important in obtaining maximum

yields.

It appears that the maximum effective level
in this test for the most effective use of very

The potassium response was not significant.
orate findings from other tests.

Potato Fertilization
(W. D. Pew and J. H. Park)

of phosphorus was not reached
high levels of nitrogen.

These findings tend to corrob-

Abstract: Results from experiments with varying levels of
nitrogen, phosphorus and potassium have shown that the ratios
of 1 - 2.5 - 0 to 1 - 3 - 0 produce the highest yields. While

the ratio between nitrogen and phosphorus appears important, the
water solubility of the phosphorus seems to be the most impor-
tant factor in proper fertilization. Proper placement of the
fertilizer as well as irrigation and other cultural practices
are musts in potato production.

Introduction

Studies with fertilizer and fertilizer placement have shown that very impoi

tant changes have become necessary in this phase of production to achieve greater

success. Six ratios between nitrogen and phosphorus were used to determine the

effects of these fertilizer materials on the yield of potatoes.
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Methods

The Kennebec (chipping type) and Red Pontiac (table stock) varieties were
planted in the usual commercial manner using an experimental cell drop planter.

Seed pieces that averaged 1 -1/2 ounces in weight were placed 6 inches deep
and 7 inches apart for the Kennebecs and 6 inches apart for the Red Pontiac
variety. All cultural practices were kept as uniform and as near those fol-
lowed by the commercial growers as possible except for the incorporation of the
latest experimental findings as might affect these factors.

Fertilizer rates were based on providing each treatment with a constant
level of 120 pounds of nitrogen. The phosphorus was used as the variable in
this test.

Placement of the fertilizer was done with a tractor -mounted continuous
belt -type experimental sidedressing machine. The application was made immedi-
ately following planting. After the sidedressing had been made, the area was
refurrowed to restore the proper amount of soil over and around the seed pieces.
When mature the potatoes were dug with a commercial one -row pull -type lifter
and the tubers from each plot were graded and sized over a commercial sizing
machine.

Yield, expressed in weight per plot, was recorded from each of the commer-
cial sizes. All the fertilizers used in providing the appropriate rates were
of commercially available types.

Results and Discussion

A study of the data shows progressive increases in yield associated with
the broadening of the N and P205 ratio up to 1 -3. Each of the fertilizer
materials, used in obtaining the range of ratios, was a different commercially
available one.

Since the same fertilizer was not used in each ratio, at least two contribu-
ting factors exist in relation to their influence on growth. These are: the
direct increase in amount applied and the variation in solubility; hence, the
increase in yield is associated with the total availability of phosphorus to the
plants through either or both of these relationships.

In the past a 1 -2 -1 ratio was deemed best. Today fertilizers with ratios
of 1 -2.5 -0 or 1 -3 -0 produce the best yields. Yet knowing the ratio of N to P
is not enough. Actually, the solubility of the phosphate is the most important
consideration. Sources of fertilizer with the same ratio can often produce
yields that vary as much as materials of different ratios. Fertilizers with
a high water soluble phosphate in the ratio range of 1 -2.5 -0 to 1 -3 -0 are there-
fore most desirable.

Caution should be exercised in the selection of fertilizers and the question
of water solubility should be a standard one for all potato growers to ask.
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Table 1. Effects of increasing amounts of P205 on yield of potatoes.

Ratio* Yield

Treatment N P205 K20 100 lb. Sacks /Acre

1 2 1 0 216
2 1 1 0 231
3 1 2 0 258
4 1 2.5 o 278

5 1 3 o 315
6 1 4.4 0 287

*All materials were chemically combined type. Nitrogen constant at 120 pounds
per acre.

Note in Table 1 the almost straight line increase in yields as the ratio changes
from 2 -1 -0 to 1 -3 -0 followed by a leveling -off as the ratio widens beyond this

range.

In summary, care should be exercised in selecting a fertilizer material
with a ratio within the range of 1 -2.5 -0 to 1 -3 -0 and the phosphate contained
therein be of the highest water solubility possible. The usual citric acid

Table 2. Effects of fertilizer potash on yield.

Treatment Material Yield
100 lb. Sacks /Acre

1 10-20-0 291
2 10-20-5 280
3 10-20-10 267

expression of phosphate solubility should not be used except in broad generali-
ties in evaluating fertilizer desirability for this crop. Keep nitrogen level
at or near 120 pounds per acre.

All fertilizer may be applied at planting time. If a split application is
used, the last application should be made prior to the time the early tubers
reach the size of a marble.

The use of potash should be avoided except where specific reasons are
apparent such as buyer requirement. Such reasons are generally not directly
associated with yield or chipping quality since both of these tend to be low-
ered with the use of fertilizer potash.




