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Abstract 

The results of these studies were obtained on a stationary trial which has begun in the year 1982, on a 
soil type carbonat chernozem. Chernozem has good physical, chemical and biological characteristics, 
which enable a high production potential. The influence of organic and mineral fertilizers, with 
increasing amounts of nitrogen, on yield and technological quality of sugar beet taproot was tested in 
the experiment. 

The experiment was conducted as a split plot design. Within factor A, the following were examined 
organic and mineral fertiliyers. 

Factor B were the amounts of nitrogen in following order: from 0 to 200 kg N ha-1 

On average, the highest root yield was made on treatment with plowed harvest residue (59,12 t ha-1). 
The lowest root and sugar yield was on harvest residue and liquid manure treatment (54,79 t ha-1). 
The absolute highest root yield (64,15 t ha-1) was made on treatment with manure and 50 kg N ha-1. 
The highest sugar yield (7,42 t ha-1) was on harvest residue treatment in combination with 100 kg N 
ha-1. With the increase of nitrogen, the sugar content was decreasing, the highest (14,64%) being the 
one on treatment with manure without nitrogen. 
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1. INTRODUCTION 

Optimal and timely applied agronomy practices, especially fertilization, lead to total success in field 
crops production. Agronomy practice must be in alignment with potentials of every field, variety and 
year production potential. 

The sugar beet production has more specificities compared to production of other field crops. 
Fertilizing simultaneously enables increased yield and technological quality. This is the reason why 
this measure is extremely important, and should be treated with utmost attention. 

 

2. MATERIAL AND WORK METHOD 

The study of influence of fertilizing on sugar beet yield and quality was performed on a stationary trial 
on Rimski Šančevi. The trial began in the year 1982 on a soil type carbonate chernozem, which has 
good physical, chemical and biological characteristics. The experiment was conducted in four-field 
crop rotation like split plot design. Within factor A, the following were examined: 

1. mineral P and K fertilizers 

2. manure + mineral fertilizers P and K 

3. harvest residue + mineral fertilizers P and K 

4. harvest residue + liquid manure + mineral fertilizers P and K 
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The quantity of nitrogen mineral fertilizers was examined within factor B, in following order: 

1) no nitrogen 

2) 50 kg N ha-1 

3) 100 kg N ha-1 

4) 150 kg N ha-1 

5) 200 kg N ha-1 

The crop preceding sugar beet was wheat, and soil tillage was conducted according to establishing and 
renewing of arable land principle. This paper shows the average four year results. The sowing of sugar 
beet was performed in optimal date (during the middle of March). Other agronomy practices were 
performed in timely manner. At the end of vegetation period (October) the following were measured: 
root yield, the above-ground mass yield, content of sugar, content of harmful K, Na, α-amino N, while 
sugar use efficiency and sugar yield t ha-1 were calculated. All data was statistically processed. 

 

3. RESULTS AND DISCUSSION 

Table 1 shows the root yield (t ha-1). There were no significant differences between the examined 
organic and mineral fertilizers, on average. The highest average yield was on variants with harvest 
residue, but the difference is not statistically significant. The absolute highest root yield (64,15 t ha-1) 
was made on variant with manure and 50 kg N ha-1. Statistically, this yield is significantly higher 
compared to all variants without nitrogen. The yield is also significantly higher compared to variants 
with 200 kg N ha-1, excluding the variant with harvest residue.  

 

Table 1 Root yield (t ha-1) 

Variants (A) 
N kg ha-1 (B) 

Average 
Ø 50 100 150 200 

MF 53,23 58,76 60,93 59,82 59,58 58,46 

M 54,64 64,15 61,32 56,47 55,77 58,47 

HR 53,87 57,68 62,41 61,18 60,48 59,12 

HR+LM 47,31 56,27 59,24 55,69 55,44 54,79 

Average 52,26 59,22 60,98 58,29 57,82  

 

LSD 

 A B B ∆ A A ∆ B 

0,05 5,16 4,04 8,08 8,25 

0,01 7,83 5,43 10,87 11,52 
 
MF: Mineral fertilizers 
M: Manure 
HR: Harvest residue 
HR+LM: Harvest residue + Liquid manure 
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Numerous scientific papers have been written about the role of manure. Majority of them agrees that 
during manure fertilization an optimal NPK fertilization must exist, because the surplus can have a 
negative influence on sugar beet taproot yield (Marinković et al. 1993; 2001; 2006). 

With the increase of nitrogen quantities up to 100 kg N ha-1, the yield increases on all variants, except 
the variant with manure (increase up to 50 kg N ha-1). Those differences are significant compared to 
variant without nitrogen. The exception is variant with only mineral fertilizers. The yield of variant 
with manure and 50 kg N ha-1 was higher by 3,22; 1,74 and by 4,91 t ha-1 compared to the highest 
yield (100 kg N ha-1) of other types of fertilizers. In these variants additional 50 kg N ha-1of mineral 
fertilisers were used, but lower yield was achieved. The stated data clearly show the role of manure. 
Harvest residue had an impact on maximal yield growth by 1,48 t ha-1 (on variant with 100 kg N ha-1). 

Optimal quantity of nitrogen varied in different agro-ecological conditions and years. Krivusudska et 
al. (2003) states that the optimal quantity of nitrogen was 80 kg N ha-1, Marinković et al. (1998; 2012) 
state that optimal quantity was 100 kg N ha-1, the same as Jaćimović et al.(2005). Nowak et al. (2002) 
states that the optimal quantity of nitrogen was 180 kg N ha-1, similar as Sarić and Jocić (1993). 

Table 2 shows the content of sugar (%). It decreases with the increase of nitrogen. The exception is the 
variant with harvest residue without nitrogen. The highest decrease is on variant with 200 kg N ha-1 
compared to variant with 150 kg N ha-1. Highest sugar percentage, with 100 kg N ha-1 of fertilizers, 
was accomplished on variant with harvest residues (14,11%), The difference, compared to other 
fertilizing variants, was 0,13; 1.30 and 0,66%, and therefore not statistically significant. However, it 
could be economically significant. 

 

Table 2 Sugar content (%) 

Variants 
N kg ha-1 

Average 
Ø 50 100 150 200 

MF 14,31 14,19 13,98 13,75 11,77 13.59 

M 14,64 13,98 12,81 12,63 12,29 13,27 

HR 13,10 14,24 14,11 13,40 11,95 13,36 

HR+LM 14,56 14,24 13,45 12,89 11,70 13,37 

Average 14,15 14,16 13,57 13,17 11,93  

 

LSD 

 A B B ∆ A A ∆ B 

0,05 0,64 0,45 0,91 0,95 

0,01 0,98 0,61 1,22 1,33 
 
MF: Mineral fertilizers 
M: Manure 
HR: Harvest residue 
HR+LM: Harvest residue + Liquid manure 

 

Sugar use efficiency like sugar content, decrease with the increase of nitrogen quantity (Table3). That 
is not surprising because the content of harmful matters (K, Na and α-amino N) increases with the 
increase of nitrogen. The highest sugar use efficiency, when applying 100 kg N ha-1, was on variant 
with harvest residue (11,87%). The highest difference between two quantities of nitrogen was between 
150 and 200 kg N ha-1 (on average 3,85%). 
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All of the researchers agree that with the increase of nitrogen, the sugar content is decreasing, as well 
as the use efficiency. These results were achieved by Milošević and Stefanović (1984), Nenadić et al. 
(1990 i 2003), Marinković et al. (2004), Jaćimović et al. (2008). The fact that phosphorus and 
potassium can, when in surplus, have a negative influence on sugar beet yield and quality, is 
emphasised by Marinković et al. (2003, 2006, 2011). 

 

Table 3 Sugar use efficiency (%) 

Variants 
N kg ha-1 

Average 
Ø 50 100 150 200 

MF 12,50 12,29 11,85 11,42 6,77 10,97 

M 12,44 11,62 10,25 10,05 7,24 10,32 

HR 10,87 12,22 11,87 10,98 6,97 10,58 

HR+LM 12,49 12,01 10,96 10,46 6,77 10,54 

Average 12,08 12,03 11,23 10,79 6,94  

 

LSD 

 A B B ∆ A A ∆ B 

0,05 0,60 0,48 0,96 0,98 

0,01 0,91 0,65 1,30 1,38 
 
MF: Mineral fertilizers 
M: Manure 
HR: Harvest residue 
HR+LM: Harvest residue + Liquid manure 

 

Table 4 Sugar yield (t ha-1) 

Variants 
N kg ha-1 Average 

Ø 50 100 150 200 

MF 6,70 7,20 7,30 6,97 5,28 6,69 

M 6,83 7,45 6,26 5,67 4,04 6,30 

HR 5,91 7,12 7,42 6,84 5,72 6,05 

HR+LM 5,89 6,85 6,47 5,87 3,77 5,77 

Average 6,33 7,16 6,86 6,34 4,70  

 

LSD 

 A B B ∆ A A ∆ B 

0,05 0,74 0,56 1,13 1,16 

0,015 1,12 0,76 1,52 1,62 
 
MF: Mineral fertilizers 
M: Manure 
HR: Harvest residue 
HR+LM: Harvest residue + Liquid manure 
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Table 4 shows sugar yield (t ha-1), which represents the basic goal and purpose of sugar beet 
production. Highest sugar yield was achieved on variant with 100 kg N ha-1 with mineral fertilizers 
(7,30 t ha-1) and harvest residue (7,42 t ha-1). On variants with manure and harvest residue + liquid 
manure the highest yield was when using 50 kg N ha-1. 

The absolute highest root yield (7,45 t ha-1) was made on variant with manure and 50 kg N ha-1 and 
was higher by 250, 33, or 600 kg ha-1 compared to other variants. Unfortunately, the sugar beet grown 
area fertilized with manure is only 9,5%. Compared to variant with only mineral fertilizers (dominant 
in our region), the sugar yield increase was 250 or 150 kg ha-1, depending on the nitrogen quantity (50 
or 100 kg N ha-1). 

Decrease of sugar yield on variant with 150 kg N ha-1 compared to variant 100 kg N ha-1 was 330; 590; 
580 and 600 kg ha-1, and additional 50 kg N ha-1 was spent. 

Irrational fertilizing had a negative impact on sugar yield, which many authors emphasise, such as: 
Jaćimović et al. (2005, 2008), Radivojević (1981), Marinković et al. (2001; 2004), Pospišal (2004), 
Campbell (2002). 

Only with rational fertilizing, based on the field and year potentials, and crop demands, the desired 
results can be achieved. 

 

4. CONCLUSIONS 

The absolute highest root yield (64,15 t ha-1) was made on variant with manure and 50 kg N ha-1. 

At other types of organic fertilizers, the highest yield was achieved on variant with 100 kg N ha-1. 
Compared to variant with manure the yield was lower by 3,22; 1,74; and 4,91 t ha-1 despite applying 
50 kg N ha-1 more. 

Highest content and highest sugar use efficiency was on variant without nitrogen. 

Most significant decrease of sugar content (1,24%) was when 200 kg N ha-1 were applied, compared to 
150 kg N ha-1. 

The biggest difference in sugar use efficiency (3.85%) between two quantities on nitrogen was from 
150 to 200 kg N ha-1. 

On variant with 200 kg N ha-1 sugar use efficiency was between 6,77 and 7,24 %. 

Highest sugar yield (7,45 t ha-1) was accomplished on variant with manure and 50 kg N ha-1, and 
slightly lower (7,42 t ha-1) on variant harvest residue and 100 kg N ha-1. 

Optimal yields can only be achieved with optimal fertilizing, which must be adapted to plants 
demands, field and year yield potential as well as mineral nitrogen distribution in soil. Winter 
precipitations have a great impact on mentioned limitations. 
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