
The Interaction of Rates of Phosphate Application 

With Fertilizer Placement and Fertilizer Applied at 

Planting Time on the Chemical Composition of Sugar 

Beet Tissue, Yield, Percent Sucrose, and Apparent 


Purity of Sugar Beet Roots' 


J. F. DAV[S, GRANT NICHOL, AND DON THURLOW ' 

R eceived fOT i", bl icalioll March 2T, T96 2 

/\n experiment was initiated in 19593 wtth the follmving 
objectives: 1) determining the minimum amount of phosphate 
fertili zer to be applied at pl anting- time in relation to the total 
applica tion without significantly decreas ing the early growth or 
final yield of roots , and 2) the amount of preplant phosphate re­
quired to best complement the planting-time fertilizer. An addl­
tional objective was included in 1061 in 'which the method of 
placement of the planting-time fertilizer and its interact ion with 
the amount of preplant phosphate was investigated. 

Materials and Methods 

This experimelll was established at the \!fonitor Sugar Com­
pany farm located near Bay City, Michigan, on a calcareous 
Kawkawlin-"'iVisner loam soil complex with pH of 7.5. For the 
sugar beet crop, four rates of P20" were broadcast ahead of plant. 
ing: 0, 200, 400 , and 800 pounds per acre. A basic application 
of 200 pounds of KCI was plowed under. Treatments were rep­
licated three tillles in the east-west direction of the field. Superim­
posed on these areas were three rates of fe rtilizer: 0, 150, and ?JOO 
pounds of 6-24-12 per acre. The 6-24-12 fertilizer contained 2% 
manganese and ~% boron. Th e fertil iz<.:rs were applled in two 
ways: 1) in a band 1~ inches to the side and ?J inches below the 
seed, and 2) 3 inches directly below the seed. The rows were 
planted across the plots where PeO" was broadcast. The planting­
time fertilizer application was replicated three times. Sixty 
pounds of N per acre as anhydrous ammonia was applied as a 
sidedressing to all plots. 
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Plot size was four 28-inch rows by 66 feet. Monogerm beet 
seed variety SL122 X SP5460 was planted April 1:1 . Stand counts 
were taken May I I. Plant samples of 100 plants per plot were 
taken June 2,1961, oven-dried at 65 degrees Centigrade, weighed 
and analyzed for phosphorus, potassium, and calcium . Petiole 
samples were taken at three different dates, July II, Aug'ust :I 
and September II. A portion of each sample was extracted with 
a 10% sodium acetate in :1% acetic acid solution (I to 20 ratio 
of green tissue to solution) and the percent of phosph orus de­
termined. The remainder of th e tissue was dried and analyzed 
for total calcium, phosphorus and potassium using. a perchloric 
acid digestion procedure. The beets were harvested October 10 , 
and the number, yield, percent sucrose, and percent apparent 
purity were determined. 

Results and Discussion 

The number of plants for the various treatments per 50 feet 
of row was as follows: 193 plants where 300 pounds of h-24-12 
fertilizer was applied 3 inches below th e seed as compared to 184 
plants where 300 pounds was applied I V2 inch es to th e side and 
:I inches below the seed. For the 150 pound rate , the number of 
plants was 190 and 182, respectively . Disrega rding- placement 
the average number of plants where 0, 150, and 300 pounds of 
6-24-12 were applied was 185, 186 and 189 plants per 50 feet of 
row. 

The effect of fertilizer treatment and the weight and chemical 
composition of the plant samples taken June h are r ecorded in 
Table 1. 

Fertilizer applied at planting time increased th e early growth 
of the plant, the percent phosphorus in the tissue, and the uptake 
of phosphorus. Phosphate plowed down , in general, caused 
similar effects. As preplant phosphate was increased , the effect of 
fertilizer applied at planting time on the percentage of phos­
phorus in the tissue was decreased. 

There was a marked effect of the placement of the h-24-12 
planting-time fertilizer on the early ,gTowth and nutrient uptake 
by the beets. Fertilizer applied .) inches below the seed increased 
the wei~ht of beets and th e uptake of each of the nutrients . How­
ever, there was a trend for the percentage of P and Ca in the 
tissue to decrease, althouQ.h not always sig;nificantly S04, where the 
fertilizer was applied directly below the seed as compared to 
fertilizer applied I V2 inches to the side of and 3 inches below the 
seed. 

• ""here the term "s ignificant," appl ying to differences. is menti oned, th e 5% level is 
ipdicated. 
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Tabi:(- 1.-Th(" cHen of titl1C and method or application of fertilizer on thc '''eight and chcnlical composition sugar beel plants at blocking 
time (6-2-01). (Monitor Sugar Co., 19(1) "" 
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T a ble 2.-The effe ct of time a nd metbod of a pplica tion of fertilizers on th e phosphorus composition of suga r beet pe tioles a t three samplin g r-v 

d a tes. (Monitor Sugar Co., 196 1) 
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2AlI values reponed on an oven·dry weight basis. Green tissue extracted wi th a 10% sodium acetate in 3% acc li c acid so lution ( 1 :20 ra tio or 
to 

>-J 
green tissue to solu tion). Mo isture conten t of green tissue approx im ated 90%. 
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Potassium applied at planting time increased the percel1l 
potassium in the tissue and also the total uptake. More potassium 
was taken up where the 300 pounds of ()-24-12 was applied than 
where the ISO pounds was used. There was a trend for a higher 
amount of potassium both percentagewise and total uptake to 
occur where the fertilizer was applied directly below the seed 
than where it was applied to the side and below the seed, particu­
larly where the higher rate of potash was applied. 

There \vas a trend for the calcium in the tissue to decrease as 
the vl'eight of the tissue increased . The percent of calcium in 
plant tissue was decreased when fertilizer was applied. The low­
est percentage of calcium was found where the fertilizer was 
placed in a band directly below the seed. However, the total 
uptake of calcium was more dependent on the yield or the beeL 
tissue at blocking time than on the amount of fertilizers applied 
either at planting time or when preplanting applications were 
made. 

The phosphorus composition of the petioles (Table 2) in­
creased as the phosphate applied prior to planting increased. 
The amount of phosphate applied at planting time did not 
appreciably affect the percent of phosphorus in the petioles. The 
amount of phosphorus in the tissue decreased from that contained 
in the tissue at blocking time for all subsequent sampling dates. 
The phosphorus content of the tissue taken September II was 
about equal to that obtained from the July 11 sampling whereas 
the P content of tissue sampled August 3 was lower than that 
sampled at any other date. Placement of planting-time fertilizer 
did not materially affect the percent of phosphorus in the tissue 
at any of the sampling dates. 

A larger percentage of the total phosphorus in the plant was 
accounted for in the green tissue where a preplanting.application 
of phosphate was made. 

The percent of potassium (Table 3) in the sugar beet petioles 
decreased with each successive sampling da te. In general, the per­
cent potassium was highest in the petioles of the beet plants where 
no planting-time fertilizer was applied. The method of applying 
the planting-time fertilizer did not have any definite effect on the 
percent of potassium in the petioles. The percent of calcium 
(Table 3) in the tissue was lower at the July 11 sampling date 
than at blocking time but was higher at the AUQ;ust 3 sampling 
date. It then decreased on September 11 sampling date below 
that obtained at any other of the sampling periods. The amount 
of fertilizer whether plowed down or applied at planting time 
did not materially affect the percent of calcium in the tissue. 
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"'" Tahle 3.-Th<: l'{f(:;cr time and method of appHtatiol1 of fertilizer on the cakium. and potassium contents o( sugar beet petioles at three sampling 

dates (.\[onitot Sugar Co., 1961) 
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The number of bee ts harvested per plot (128 feet of row) was 
significantly influenced by fertili zer trea tments . The number of 
beets per plot where 0, 200, 400, and 800 pounds of P20ii were 
plowed under was 119, 124, 127, and 128, res pectively. The 
number was higher where phosphate was plowed under. Similar­
ly, 6-24-12 fe rtilizer applied a t planting time significantly in­
creased the number of harvested beets per plot from 11 8 where 
no fertilizer was used to 127 where fertilizer was used . There 
were 127 beets per plot where th e fertilizer was pl aced 3 inches 
below the seed as compared to 121 beets fo r the side band place­
ment (l V2" X 3") . This difference was significant. 

Data in Table 4 show tha t the highest yield of beets was ob­
tained where the maximum amount of fertilizer was applied. The 
effect of planting-time fertilizer was greatest where no preplant 
application of phosphate was made . However, there was a trend 
for planting-time fertilizer to increase beet yields regardless of 
whether phosphate had been plowed under or not. This effec t 
decreased as the amoun t of phosphate plowed under increased . 

Table 4.-The effect of time and method of application of ferti ~ izer on (he yield, pcn;cn l 
sucrose and peroent purity of sugar beets (Monitor Sugar Co., 1961). 
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of beets. Fertilizer below the seed caused a 
increase in than ,\'here it ,vas to the side 
the seen. is trend \\',L'i noted on all areas 'where differcnt 
arnOllllts of phosphate were to planting. 

Fertililt'rs or methods of applicatioll did nor ha\e a 
011 the SlHTose or apparent purity or tile 

sugar beet roots. 

There ,,'as ,1 indication, hO\\enT, that as till' amount 
or phosphate under the I SU(Tose in the 
beets This to t 

The effect of time and method of [catton of terlil 
sugar beets was . 
complex, Four rates 

of P"O:; 
the heets. rates 

pounds per acre, wcre applied in t\\O meth()ds: ill a hand inches 
helO\\' the and in a band I inches to the side and ,) inches 

icatlOll of :!OO of KCI was 

The data can be brieny summaril.ecl ;IS foll()ws: 1) there was 
a marked of early phosphorus content of tissue 

to :!) 

6-241 early grmnh s 
Ie r(i lila t ion, 

increased the phosphorus and contems of al 

time, but did not increase the phosphorus contenr ill 
of the leaves al any or the iug dates: :l) Plant-

hand directly the seed mark-
o[ the ovcr tl1al ,,'here the 

ferl was 
the seed. In 

ring-timc 
ied in a helow the seed. Similar 
calcium and potassium was where the 

il.er was placed in a band directly below tlte seed titan when 
placed in a band to the side and helow the seed, the 
plant lcrtililer ill a band eli below the seed in­



VOL. I~, j\(), ,~, OCHHIFR J9G2 
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