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The differential response of various crops to residual fertilizers
and the effect of applied fertilizers on soil tests is of considerable
interest. These effects have been studied for the past three years
in conjunction with an experiment established near Bay City.
Michigan, on a calcareous Kawkawlin-Wisner loam soil complex,
pIl 7.5, .

Materials and Methods

A rotation of beets, beans, and wheat with a companion crop
ol sweet clover in the wheat was established at the above location
in 1959. Each crop in the rotation appeared each year. For the
sugar beet crop, four rates of P,0, were broadcast and plowed
under ahead of planting, 0, 200, 40, and 800 pounds per acre.
A basic application of 200 pounds of 60 percent muriate of potash
was plowed under. At planting time a starter fertilizer of either
5-20-10 or 6-24-12 was used on the beets.

The wheat and bean crops were fertilized with 150 pounds
of either 5-20-10 or 6-24-12 per acre.

Soil samples were taken (20 cores per plot) and were analyzed
for phosphorus using .025 normal HC1 plus .003 normal NH,F
extractant with a one to eight soil to extractant ratio. The area
was divided into three sections—Section A, where the frst appli-
cation of phosphate was made in the spring of 1959. Soil samples
were taken on July 30, 1959, and again on August 16, 1961.
The phosphate fertilizer was plowed down on Section B in the
fall of 1959, and the soils were sampled on July 8, 1960, and
August 16, 1961. The phosphate was applied on Section C in
the fall of 1960 and the soils were sampled on August 16, 1961.

Sanilac variety of field beans was planted following the sugar
beet crop. The sequence of crops was beets, beans, and wheat.
Phosphate treatments were replicated three times and four sub-
plots (28" 3 66") out of each main plot were sampled.

Results and Discussion

The data in Table 1 show that the amount of phosphate
applied was reflected by the soil tests. The greater the amount
of phosphate applied the higher the soil test. The leIaLmnshlps
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Table I.—The effect of phoesphate applications on  phosphorus seil tests  (Monitor
Sugar Co,, 1961,

Pounds P per aoe’

Section A Section B Nectien
Lbs P8 facre Pubs applicd spring, 1959 Pu0- applied fall, 1939 PO applied {all, 1960
7-30-39¢ 8-16-617 7-8-604 8-16-612 8-16-61%
0 24 27 23 24 26
200 40 40 530 4] 48
400 70 63 84 68 79
800 119 122 130 98 17
L.S.D. (59 level)
i . 16 4 18 8 13

(19 level )

L1 determingd by extracting the soil sample with Brays P.oextracting solution (L0235
NHCI - 003 N N 1B soil to solution rvatio.

® Dates of sampling,

in general appear to be lincar. The variabitity in the data is
indicated by the pounds of P requived for significance berween
oreatments.  This difference amounted to 16 pounds per acre
for the samphing date of July 30, 14859, where onc plowing had
intervened between the time ol application of phosphate and
the time the samples were 1aken. "The difference was significant
(19, level) for all treatments. However, when the soils were
sampled on August 16, 1061, the least significant difference rve-
quired between means had decreased to 9. Similar results were
obtained lor the samples taken from Section B. "There is no
consistent decrease hetween the two sampling dates 1 soil tests
over the three-year period in Section A or the two-year period
in Section B. There was a great similarity between the soil test
values on the varicus secrions indicating that the soil was {airly
uniform as tar as phosphorus content was concerned.

One of the objectives of soil testing 15 to st up a threshold
value above which small increases in yield would bhe expected
other than those obtained {rom the use of planting time or starter
fertilizer. Now as these data might suggest, as far as the sugar
bect crop is concerned, this value has not been attained, because
vields of sugar beets in 1961 were substantially higher where 800
pounds of phosphate was plowed under than where 400 was
applied (Table 2). Bean yiclds were significantly reduced (19
level) in 1961 where additional phosphate was applied, that is,
400 and 800 pounds per acre. However, there was no signilicant
increase in yields of wheat due to the phosphate that was plowed
under for the sugar bect crop. This indicates that crops differ
with respect to their nutritional needs tor phosphorus,
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Table 2—~The effect of phosphate applications for the sugar beet aop on the yiclds
of subsequent crops of beans and wheat (Monitor Sugar Co., 1061).

Section A Section B Section G

Lbs Pols/acre Sugar beets Beans Wheat Sugar heets Beans 1461
Plowed under 1954 1960 1961 1966 1961 Sugar beets
for sugayr beets Tens/acre Bu/acre Bu/acre Tous/acre Bu/acre Toas/acre

4] 14.7 25.0 55.5 a.5 265 i5.2

200 16.8 27.2 8.9 10,7 26.8 15.8

100 18.9 20.8 3Y.6 1.3 211 16.5

800 iR.8 24.0 58.7 12.5 15.0 1.2

L.5.D. (59 Jevel) 1.9 N.S. NS, 1.5 3.0t 2.0

T Significone at the 19 level

While the difference in yiceld ol beans due to phosphate ’ippilﬂ
cations was not significant in 1960, nevertheless, the Jowest yield
was obtained where 300 pounds of phosphate had been plowed
under. In 1961, a very striking sitnation developed. Just priot
to blossoming time. about six wecks aftev planting the beans,
browning symptoms on the leaves developed. T i
ively worse as the amount of phosphate plowed under increased
and significant reductions in yields resulted. The beans from the
plots that had received the two higher rates of phosphate applica-
tion were small and apparently did not develop normally. When
this condition was noted, several minor elements, meluding zing,
were applied on the plm; but no noticeable result was indicated
in the appearance of the plant or in the final yield. ]uflvmo from
past experiences with corn, possibly zinc should be applied in
the starter fertilizer to correct zine deficiency. There are several
mstances reported by farmers and others whu state that heans in
some cases do not do well after sugar beets. It is suggested that
this condition may have heen due to a zine deficiency caused by
the tie-up of zinc by the phosphate, in that zince phosphate is one
of the most inscluble phosphate compounds. The observation
concerning beans following sugar beets has also been made in
USDA Leafiet No. 495 entitded “Zinc Deliciency of Field and
Vegetable Crops in the West.”

Summary

The amount of phosphate applied was veflected in soil tests.
The greater the amount applied the higher the soil test,

Less variability between the data was found after the sotl had
been plowed three times after an application of phosphate
fertilizer than one time after plowing. Apparently the subsequent
mixing in the soil of the phosphate permitted more precise
sampling.
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Crops vary in their response to phosphate. Wheat apparently
will produce well at relatively low phosphate levels between 40
and 50 pounds per acre, whereas sugar beets produce the highest
yield where the soil tests were above 100 pounds per acre, nppmxi-
mately 125 pounds per acre.

The appearance and behavior of a bean crop, particularly in
1961, suggests that a possible zinc deficiency 1s being induced
where hloll rates of phosphate fertilizer are used. Bean yields
were 11.3 bushels of beans lower where 800 pounds of phosphate
had been applied as compared to where no phmphate had been
plowed under.




