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INTRODUCTION 

Effectivenes s of fertilizer usage is gaining interest lately 

in the effor t to minimize pollution hazards and to increase ferti

lizer profitability. Effectiveness may be improved by selecting 

modes of placement (B a rber 1977) and / or fertilizer source s which 

could make adde d nutrients more accessible to plant roots. 

No conclusive evidence has bee n obtained to date regarding 

phosphate placement methods for sugar beets. Early reports 

have indicated that phosphate banded close to the seed row, 

as compared to broadcasting the fertilizer, promoted top growth 

(Cooke 1949 and 1951) , or increased P uptake (Olsen 1950, 

Schmehl et al 1952) by the young sugar beet plants. However, 

in those experiments the beneficial effect of shallow phosphate 

banding on plant growth has not persisted throughout the 

growing season. Favourabl e yie1d effects by banding NPK ferti

lizer near the seed have been reported in some experiments 

(Shotton 1962), but other experiments have shown (Larson 1954) 

that phosphate, incorporated by plowing, gave higher yields 

and greater P concentration in the foll i age than did the former 

placement method. Still, in other field investigations (Romsdal 

and Schmehl 1963), there was no difference in sugar beet yield 

among several phosphate placement methods, although the ad

dition of P fertilizer significantly increased, on the average, 

sugar beet yield. 

The use of isotopically labelled fertilizers enables the 

investigator to get additional, direct and quantitative informa

tion with respect to the fate of the applied fertilizer. Recently 

it was reported (Anderson and Peterson 1978) that the uptake 
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of 32p-labelled phosphate by sugar beet seedlings was greatly 

enhanced when the fertilizer was placed 2 inches directly below 

the seed, as compared to side placement. However, no evidence 

is available regarding deep banding of 32P-labelled phosphate. 

As to the differential effect of N fertilizer sources for sugar 

beet, it has been reported (Bretelet 1973) that nitrate is taken 

up more readily than ammonium, but this evidence has not been 

confirmed in field experiments. The aim of the present investi

gation was to study in J ield experiments, the effect of P ferti

lizer placement methods and of N fertilizer sources on plant 

nutrient concentration, fertilizer utilization, yield and quality 

of sugar beets, using isotopically labelled fertilizers. 

MATERIALS AND METHODS 

Experimenta1 sites. Four field experiments were conducted 

in the sugar beet growing region of Platy, Central Macedonia, 

in the years 1976, 1977 and 1978. The plot soils which were 

selected as representative of the area, were deep, alluvial, 

calcareous, with moderate drainage, low in organic matter, 

and moderately supplied with available P. The texture was 

medium for two experiments, and medium to heavy for the rest 

(Table 1). 

Table 1. Ce rt1ain characteristics of the soils at the experimental 
sites and detai ls of th e e xperiments. 

Expe r i ment Experiment Expe riment Experiment 
Yea r: No.1, 1976 No.2, 1976 No.3, 1977 No.4, 1978 
Location: Epi scopi Platy Episcopi Nissi 

Imathias Imathias Imathias 

Soil: 

Tex ture SiCL Si L L CL 
pH 7.8 8.2 8.0 8.0 
Eg. CaC03(%) 12.0 10.0 4.9 6.0 
Org. C (1'0) 1.4 1.1 1.2 1.2 
P Olsen (ppm) 10.2 8.8 10.6 5.6 

Seed Variety Kawemono Kawemono Kawemono Kawemono 
Date of Sowing May 19 May 21 March 30 March 27 
Date of Singling June 20 June 19 May 1.7 May 8 
Plant Density 95 95 99 101 

(thousand/ha) 
Irrigation 1x60 3x60 3x65 

(numbe rxmm) 
Date of harves t Oct. 4 Sept. 9 Sept. 26 
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available N sources with the observed result. It should also 

be noticed that the ratio ,N.,f~r:-o_o_t is 1.5 for the treatments with 

labelled ammonium and urea and 2 for the treatments with 

labelled nitrates. This fact indicates also a slower rate of 

utilization of the applied nitrates compared to ammonium or 

urea. 

Table 10. Yield and qua1 ty data from the N sources experiment. 

Yie1d in Gross a-amino N Ash Juice 

Treatment (Roots) Sucrose % Sugar mg/lOO g 100 Purity 
(Q)(N Sources) t/ha S) t/ha 

I 86.80 1 .50 11 .70 95.56 4.01 82.90 

II 83.10 13.19 10.99 113.84 4.52 81.70 

III 80.20 3.04 10.44 103.08 4.37 82.20 

IV 82.80 2.88 10.67 106.92 4.64 80.90 

V 82.80 12.88 10.67 106.92 4.64 80.90 

VI 90.80 12.45 11.33 115.86 5.02 80.00 

The data for crop yield and quality characteristics are 

given in Table 10. Irrespective of fertiHzer sources, nitrogen 

did not increase root, or sugar yields, but tended to cause a 

detrimental effect on sucrose content, whose average level was 

low. These results are well justified on the basis of the ex

cessive nitrogen status of the experimental site, as indicated 

by the index of the control. It is noted that earlier 

studies have shown (Analogides 1976) that an estimated 50% of 

the sugarbeet fields in the same area had a nitrogen status 

above adequate, owing to residual effects from continuous over

fertilization. With regard to effects on quality sodium nitrate 

gave the highest ash content and significantly higher than that 

of the control and the urea treatments. 

SUMMARY 

In field experiments during the years 1976, 1977, and 1978 

the effect of P fertilizer placement and N fertilizer sources was 

studied using 32 P and labelled fertilizers. The plot soils 

were deep, alluvial, calcareous, low in organic matter, moder

ately supplied with available P, and having moderate drainage. 
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