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Michigan [armers use approximately 600 pounds ol ferulizer
per acre annually for their sugar beet crop. On the average, the
most practical application is within the range of 100 and 150
pounds of P.O; and 50 to 100 pounds ol K.O annually. In
additton ro causing mncrcases in viekd of roots, fertilizers have
a marked sumulm\(‘ effect on the carly growth ol the young
plant. This later effect 1s largely trom thc phosphate app hel
Furthermore, there is somne 1:1(11(&(1()11 that phosphate ferrilizers,
pfntuuhﬂy when banded close to the sced, will decrease the
mcidence ol certain black root organisms. By stimulating the
early growth of the seedhings. the beets ¢ be blocked and
thinned ecarlier resulting in a more cconomical use of labor
Farlier cultivation ean be a factor in minnmizing the weed con-
trol problem. Weather conditions. because of scasonal rains,
may allow for onhf a few davs of ideal planting weather. .\ rain
can result i delayed pi'm ting and, in tarn, veduced vields, If the
amount of fertilizer applied at planting time could be reduged
without a practical decrease in the vate of carly growth and
fnal yield, a substantial decrease in the spring labor require-
ment would result,

The objectives of the present study were (o determine 1)
the minmum amount of {ertilizer 1o be applied at planting timce
in relation ro the total application withowt significantly deereas-
ing carly growth or final vicld of roots, and 2y the amount of
pulhmt phosphate required to best complement the planting
tune fertidizer.

Materials and Methods

A rotation ol beans, beets, and wheat. with a companion crop
of sweet cJover in the wheat was established near Bay Cuy,
Michigan. on a Kawkawlin toam soil. Fach crop in the rotation
appeared cach vear. For the suemr beet crop, 4 rates of P05
were broadeast ahead of planting: 0, 200, 400, and 800 pounds
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per acre. A baste application of 200 pounds of 60 percent ol
muriate ol potash was plowed under. Treauments were repli-
cated 3 thmes i an cast-west divection ol the fickd. Superimpased
on these aveas were 3 rates ol lertlizer applied | inch to the side
and 2 inches below the sced at planting thme at vates of 00 150
and 300 pounds of 5-20-10 per acre. The 5-20-10 feriilizey con-
rained 2 percent manganese and 11«, percent boron., The rows
were planted across thc plots where the P.O; was broadeast. The
planting time fertilizer applications were replicated 4 times. The
beans and wheat received 150 pounds per acre ol 5-20-10.

Fhe plot size was four 28-anch rows by 66 feet. Monogerm
beet seed, vaviety SLLIOS x SPA481, was planted May 7 and stand
counts weve taken May 22 and June 120 Plant samples of 100
plants pm p (}t were taken June 12, oven dried at 65 C. weighed
and analyzed for phosphorus, potassium, calcium, and magnesium,
Soil samples were taken in the spring before the fertilizer was
applicd and again in August. The soil samples were analyzed
for phosphorus using 025 N HCD «4- 005 N NFLFL extractant.
Potassium was determined {rom a 0.18 N HOL extracting reagent.

Periole samples were taken July 15 and September | oand
porton ol cach sample was extracted with a l()‘,(, socdlium acetate
in 39, accetic acid solution (1:20 yatio of grcen tssue to solution).
and the percent phosphorus determined. The remainder of the
tissue was dricd and analvzed for roral calcium and phosphorus
using a perchloric acid digestion procedure.

‘The beets were harvested November 10 and the number,
vield. percent sucrese, and percent apparent purity were deter-
mined.

Results and Discussion

The effect of Tertihizer treatment on the weieht and chemical
composition of the plant samples taken Tune 12 are vecorded in
Table 1. Theve was no cffect of ferulizers noted on stand,

Fertihizer applied at plantng time inerceased the carly growth
ol the plant, the percent phosphosus in the tissue. and the up-
take ol phosphorus. Phosphate plowed down caused shmilar
effects. The orveatest effect in vlanting time fertilizer both in
regard to weight and pereent ;)1\()s‘pm1‘us in the plants way ob-
tained at the lower amounts of the preplanting application of
phosphate. "The values per 100 plants ranged from 34.0 o 1020
arams dry sx‘c’iw‘h 356 to 625 percent phosphorus, and 121 (o
B8R aorams ol )h()\] shorus taken up.

The potassium applied at planting time mereased the per-
cent and total amount of potassium in the plant. The effect was
more pronounced where the lower rates of phosphate had been
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applied. There were no significant differences in either percent
magnesium or percent calcium in the tissue, although the amounts
ol magnesium and calcium taken up by the plants increased with
the yield.

These data indicate that in order to get maximoum early
growth of the plant, some fervilizer ar planting time should be
applied. They also show that the early growth ol the plant is
increased i suflicient P.O; 1s broadeast and plowed under ahead
of planting. For example, the plants {rom the plots z'e(tei\f'ing‘
300 pounds of planting time fertilizer weighed 78 grams in
contrast to 340 grams where no planting time fertilizer was
used.  The respective weights for 400 pounds of PO, plowed
under and 800 pounds plowed under were 67.6 and 79.1 grams.
Alchough the growth of the plants tended to increase in weight
with the amount of planting time lertilizer applied, the results
indicate that it is not necessary to apply more than 150 pounds
of fertilizer at planting time, provided the phosphorus level in
the sotl 1s sufliciently high,

Data in Table 2 show that on the July 15 sampling date as
the amounts ol phosphate plowed under increased, the percent
extractable phosphorus in the green petioles increased. The

Table 2.—The cffect of time and method of application of fertilizers on the chemical
compasition of leaf pedoles at two sampling dates.! (Monitor Sugar Co., 1939).

Beet sample taken July 15 Beet sample taken Sept. |
Lhs.jacre R R
Lhs./acre Pull 5-20-10 Pin Pin
plowed down planting green Total Total mreen “Total Total
—&pring time tissue P Ca tissue P Ca
pereent percent percent pereent pereent percent
0 ] 12 J180 07 RUSH NEit Pih
0 1500 129 167 96 A0 NEE .41
4] 100 AR (185 100 120 BE 1.20
200 i 473 280 R 213 236 a7
200 150 103 281 Rt 189 208 110
200 Jon L2 294 1.02 (168 218 117
400 0 193 237 63 248 256 9%
404 150 204 240 B3 229 217 .61
400 300 91 .240 96 205 243 .y
aa0 0 216 243 .95 242 284 B8
800 130 216 260 80 293 232 a1
860 300 223 267 1.05 230 247 Rk

LS. 59 Tevel:
P fevels 030 026 AN 040 026 B
Planting time NS NS 06 017 NS N§

i Green tissue extracted with a 109 sodiwm acerate in 897, acetic acid solution (1.20 ratio
of green tissue o solution). All values yeporred on an oven-dry weicht basis,
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lavgest increase in exwractable and total phosphorus from the
P aminw time Lerilizer occurred where the 0 and 200 pounds
of phosphate per acre were plowed down,

Beets samnpled Seprember Toshowed similay wends as those
sampled July 15, There was some indication, however, that the
extractable  phosphorus in the plants where planting time
fertitizer only was used was lower on the September 1 sampling
than on the July 15 sampling. The phosphorus conrents of the
petioles  increased  where phosphate had been plowed under
ahicad ol planung. This indicates that the phosphate supply
tor the beet plants was insuflicient where no phosphate had been
plowed under. T'he comparison was not as clear-cut lor the rotal
phosphorus content as for exwuactable phosphorus in the green
tissue.  Approximately 85 peveent ol the total )msphmus in
the plant was accounted for by the extractant used. The percent
ol total caleram found in the tissue July 15 was lower than that
found on ‘)s:*ptcmbe I, There was a tendency for the u}(ium
content of tissue to decrease where 800 pounds per acve of PO,
was plowed down.

These data show that ar low residual levility Jevels, the
amaount of plmsphznc applied at planting time signilicantly in-
creased the extractable phosphorus content in the green tissue
of the plant. However, il there was sufficient phosphate fertilizer
in the soil the effect of planting time fertilizer on the phos-
phorus content of tissue was largely masked.

The sugar beet crop vesponded very well 1o both planting
tme fertilizer and phosphate plowed down  (Table 33 Tt was
only at the zevo level of pimﬂ shate plowed down i the spring
that a singthicant vesponse in vield was obtained [rom planting
time fertilizers. Highest vields were obtained where 400 and
800 pounds had heen app slied as a plow-down application. JThese
data show very clearly that the phosphorus fertitity of the soil
determines, for a lavge part, the vield response obtained by
fertilizer application at planting time.

There was no over-all eHect of lervtihizer on mrwm SUCTONC,
Beets [rom plots receiving € and 150 pounds of planting e
fevtilizver and no phosphare plowed down had the lowest sugar
conrents. Theve was no further evidence that an increase in
sucrose content would resule from addivenal Tertlizer reoavdless
of amount or method of application.

Whitle the differences for percent purity were not siatistic-
ally significant. there does appear to be a slieght reduction in
puarity as the amount of planting time fertilizer was increased in
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Table 3.—~The coffeet of time and method of application of fertilizer on percent sucrose,
purity and vield of roets, and gross sngar, (Monitor Sugay Co., 1559).

Lbs. /acre

Lhs./acre PoOs 5-20-10
plowed down planting Cwt gross
~—Spring time Tons/acre Sucrose Purity sugar/acve
pereent pereent
it it 5.4 iR 917 BISRS
t ia i50 16.2 gl 1.5
I8 Ry 16.0 (6.4 Gi 1 31
200 4] 187 16.7 G1.2 5(1.%
2010 150 1.8 145.7 8.9 1.4
200 SO0 6.8 1.1 KR4 8.4
HEE & 187 17.% NG2 97,4
44 1at 141 17.0 88.5 374
100 3040 1.2 174 847 3.1
By o 18.40 H5.8 K. 2.6
St 150 192 JURY G0 A8
ROG 3 1.2 V7.0 845 3R
E.5.D. 39 level:
P olevels 1.2 NS Y

Planting time 0460

plots where 0 and 200 pounds ol phosphate were plowed dmm
Ihe gross sugar yiclds per acre were (]mcly correlated with the
Lons ()(; TOOLS per acre.
Summary
The effect of planting time (5-20-10) levtilizer and rates ol
application of p umphdt(: plowed under prior to planting on
sugar beets was investigated on a Kawkawlin loam soil.

The data can be briefly summarized as {ollows:

I. There was a marked msponse of carly growth, phosphorus
content of tissue, and yield of beets to phosphate appli-
cations. .

2. Planting time applications of 3-20-10 fertilizer increased
carly growth ar each of the four levels ol plow-down p 108~
phate fertitization, increased the phosphorus and potassium
contents of plants at blocking time, and increased the
phosphorus content in the pctlol(\ ol leaves wherve 0 and
200 pounds of phosphate were plowed under.

3. The percent extractable phosphoras in the green tissuc
decreased as the scason progressed where no phosphate had
been plowed down. The reverse of this situation ocourred
where phosphate had been plowed under.

4. There was no significant effect on the percent ol sucvose
or percent apparent purity due to the fertilizer application,
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However, there appeared to be a decrease in apparent
purity as the amount of planting time fertilizer was in-
creased i the plots with 0 and 200 pounds of phosphate
(P.Oy plowed down.

The treatments had no dehinite effect on the percentage
of calcium or magnestum in the tissue, but at the last date
of saumpling where the highest rate of phosphate was ap-
plicd, signtficant decreases in calcium content of  the
tissue were noted.

The cHect of planting time 5-20-10 lertilizer in the growth
ol sugar beets was more marked at the lower rates of
phosphate fertilizer plowed down. There did not appear
1o be any practical advantage of applying more than 150
pounds of fertilizer at planting time, providing there was
a rather high level of phosphorus in the soil.




