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Abstract       Paprika is an important spice on its’ own, and it has also 
become one of the most consumed spice products in the world, popular 
because of the bright red coloring it can produce in foods and other products. 
Paprika can range in flavor from mild and sweet to fiery hot. The biological 
material was composed from eight cultivars with different genetic origin: 
Bolero F1, Delibab F1 and Slager F1 hybrids, Favorit, Kalocsai V2, Kalocsai 
M622, Kalocsai 801 and Rubin varieties, respectively. The goal of this paper 
was to investigate the response of the yield for some paprika cultivars to 
different  nitrogen levels, in order to optimize their crop technology. The 
differences between cultivars were in most cases statistically covered, 
indicating that they have shown a different ability to harness the nitrogen 
fertilization. Kalocsai 801 has responded very weak to the nitrogen 
fertilization, recording an average increase significantly lower to other 
cultivars. The most constant response to that fertilization was found in 
varieties: Kalocsai 801 and Kalocsai M622, while in Delibab hybrid the 
variability of this parameter was higher. Especially Slager hybrid and Favorit 
variety were emphasized, for these the application of different nitrogen doses 
generated a proportional increase of yield with the highest gains. These two 
cultivars harness on a higher level the nitrogen doses of 150-200 kg/ha.   
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The importance of paprika crop is revealed by 

the fact that paprika powder is the most widespread 

and popular spices, being used in a wide range of 

dishes. Regarding the content in vitamin C, paprika 

occupies first place between the cultivated vegetables. 

The main active ingredient of paprika is capsaicin [6]. 

The yield of paprika depends on adequate 

supply of the essential nutrients [1; 5]. It is known that 

N applications to peppers showed a significant increase 

on plant growth characteristics, color and nutrient 

content of leaves and yield. It is important that the 

plant, when reaching the flowering stage, will be well 

developed vegetative; or it will have a low yielding 

potential. Pepper plants were found to positively 

respond (by increasing number of flowers and fruits) to 

higher nitrogen concentrations than the usual norms for 

other crops.  

Improved nitrogen management can be 

achieved by matching nitrogen supply with crop need 

and selecting appropriate nitrogen level to minimize 

nitrate nitrogen accumulation in soil at times, when the 

leaching potential is high [7]. In severe cases of excess 

nitrogen, leaves developed necrotic lesions followed by 

defoliation [8; 4].  

The use of genotypes efficient in absorption 

and use of N can facilitate N productivity and 

sustainable agricultural systems [3;9]. Recent 

researches indicate that high rates of N application can 

have significant negative effects on fruit quality as well 

as on secondary plant metabolites and vitamin content 

of fruits and vegetables [9]. 

The goal of this paper was to investigate the 

response of the yield for some paprika cultivars to 

different  nitrogen fertilizer, in order to optimize their 

crop technology.  

 
Material and Method 

 
The experiment was developed during 2012-

2014 at the Didactic and Research Base of the Faculty 

of Horticulture and Forestry, from B.U.A.S.V.M. 

Timişoara. The biological material was composed from 

eight cultivars with different genetic origin: Bolero F1, 

Delibab F1 and Slager F1 hybrids, Favorit, Kalocsai 

V2, Kalocsai M622, Kalocsai 801 and Rubin varieties, 

respectively.  

The plots include 30 plants on four rows at 60 

cm, and 25 cm between plants on row. The different 

nitrogen treatments (90, 120, 150, 200 kg N/ha) were 

applied in three stages, namely at two, four and six 

weeks after transplanting. At the technical maturity, 

there were made measurements on the fruit yield of 

each plant. 

The experiment was organized using a 

Randomized Block Design (RBD), with eight cultivars 

and three replications, with ten plants for each 

replicate. Data were analyzed using ANOVA and the 
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means of cultivars were compared using Multiple 

Range Test (MRT) according to Ciulca (2006). 
The assessment of the yield increase/kg N was 

achieved by means of function:
xey   , where:    

α is the initial value, x the N dose,  the yield increase. 

 
 

 

 

 

 

Results and Discussions 

 
In accordance with the results of the analysis 

of variance (Table 1), it was noted that there are real 

and high statistically differences between studied 

cultivars under a low and insignificant influence of the 

differences between replications. As such, the 

variability of the cultivars response to the nitrogen 

treatment is due mainly to genotype effect (93.19 %), 

while the replications have contributed with 2.71 %, 

and the influence of other variation sources was 4.1 %.

 

 

Table 1 

Analysis of variance for paprika cultivars according to yield increase/kg N 
Source of variation SS DF MS F 

Total 20.26 23   

Replications 0.16 2 0.08 1.39 

Cultivars 19.27 7 2.75 46.81** 

Error 0.82 14 0.06  

 

 
As regards the average yield increase/kg N 

(Table 2), it is noted that the lowest value was achieved 

by Kalocsai 801 variety (2.74), while Slager hybrid 

showed the highest value (5.39). On the background of 

2.19 g amplitude and a high variability of 24.05 %, the 

differences between cultivars were in most cases 

statistically covered, indicating that they have shown a 

different ability to harness the nitrogen fertilization.

 

Table 2 

Significances of differences between paprika cultivars according to yield increase/kg N 

No. Cultivar Increase (g/kg N) Significances of differences compared to cultivar no. 

  
x

sx   S% 2 3 4 5 6 7 8 

1 Bolero F1 4.24+0.10 4.01 
0.70 

* 

-1.15 

000 

-0.95 

000 

0.95 

*** 

-0.05 

 

1.50 

*** 

1.04 

*** 

2 Delibab F1 3.54+0.21 10.26 
 

-1.85 

000 

-1.65 

000 

0.25 

 

-0.75 

00 

0.80 

** 

0.34 

 

3 Slager F1 5.39+0.12 3.99 
  

0.20 

 

2.10 

*** 

1.10 

*** 

2.65 

*** 

2.19 

*** 

4 Favorit 5.19+0.12 4.05 
   

1.90 

*** 

0.90 

*** 

2.45 

*** 

1.99 

*** 

5 Kalocsai V2 3.29+0.19 9.80 
    

-1.00 

000 

0.55 

* 

0.09 

 

6 
Kalocsai 

M622 
4.29+0.10 3.97 

     

1.55 

*** 

1.09 

*** 

7 Kalocsai 801 2.74+0.05 3.40 
      

-0.46 

0 

8 Rubin 3.20+0.18 4.01        
 

LSD 5% LSD 1% LSD 0,1 % 

0.43 0.59 0.82 

 
As such, the Kalocsai 801 variety has 

responded very weak to the nitrogen fertilization 

recording an average increase significantly lower to 

other cultivars, with relative deviation between - 

16.80% compared to Rubin variety and -96.71 % 

compared to Slager hybrid. The most constant response 

to that fertilization was found in varieties: Kalocsai 801 

and Kalocsai M622, while in Delibab hybrid the 

variability of this parameter was higher.
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Fig. 1. Regression between N dose and yield/plant for Bolero and Delibab  

 

On the basis of Figure 1 at both hybrids it was 

found a progressive increase of plant yield with 4.07-

4.41 g/kg N for Bolero hybrid and 3.29-3.96 g for 

Delibab, respectively. At Bolero de yield increases 

were proportional with the quantity of the applied dose, 

while Delibab hybrid use at a lower level the nitrogen 

doses over 150 kg/ha. In the absence of nitrogen 

fertilization, yields between 310.5 g in Bolero and 

348.2 g for Delibab have been recorded. According the 

exponential regression between the presented variables 

the yield increase rate range between 5 % for Delibab 

and 5.9 % at Bolero, on the backdrop of high accuracy 

of these estimates (R
2
>0,983). 

For Slager hybrid and Favorit variety, based 

on a minimum yield of 379-394 g/plant under 

unfertilized conditions, the application of different 

nitrogen doses generated a proportional increase of 

yield with gains of 5.17-5.60 g/kg N for Slager and 

4.97-5.39 g/kg N for Favorit, respectively. As such, 

these two cultivars harness on a higher level the 

nitrogen doses of 150-200 kg/ha. The yield increase 

related to one kg N was of about 6 %, under 99 % 

accuracy for these results (Fig. 2).
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Fig. 2. Regression between N dose and yield/plant for Slager and Favorit  

 
Kalocsai M622 and  Kalocsai V2 varieties had 

different reactions in terms of yield variation under the 

effect of different nitrogen doses. Thereby, while for 

Kalocsai M622 the yield increases (4.11-4.45) were 

proportional with the quantity of the applied dose, the 

Kalocsai V2 variety harness more effective the doses 

of 120-150, and 90-120 kg/ha, and at a lower level the 

doses of 150-200 kg/ha. In the absence of nitrogen 

fertilization, were registered yields between 308.7 g in 

Kalocsai V2 and 131.6 g at Kalocsai M622. According 

to the exponential regression between nitrogen rate and 

yield (Fig. 3), the increase rate of yield range between 

5-6 %, on the background of over 98% high accuracy 

for these estimates. 
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Fig. 3. Regression between N dose and yield/plant for Kalocsai V2 and Kalocsai M622  

 
In accordance with Figure 4 the Rubin and 

Kalocsai 801 varieties harness on a higher level the 

lower nitrogen doses of 90-150 kg/ha, recording 

gradual increases of 3.35-3.42 g/kg N for Rubin and 

2.66-2.71 g/kg N in Kalocsai 801. Under unfertilized 

conditions the two varieties recorded the lower yields 

for the entire experience, ranging from 238.3 g for 

Kalocsai 801 and 300.3 g in Rubin. Under 98.3-99.3 % 

accuracy the relative yield increase/kg N was of 

approximately 5 %. 
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Fig. 4. Regression between N dose and yield/plant for Kalocsai 801 and Rubin  

 
Conclusions 

 

1. The variability of the cultivars response to 

the nitrogen treatment is due mainly to the genotype 

effect (93.19 %), while the replications have 

contributed with only 2.71 %, and the influence of 

other variation sources was approximately 4.1 %. 

2. Kalocsai 801 has responded very weak to 

the nitrogen fertilization,  recording an average 

increase significantly lower to other cultivars, with 

relative deviation between - 16.80% compared to the 

response of Rubin variety and -96.71 % compared to 

Slager hybrid. 
3. The most constant response to that 

fertilization was found in varieties: Kalocsai 801 and 

Kalocsai M622, while in Delibab hybrid the variability 

of this parameter was higher. Under unfertilized 

conditions, the plant yield range between 238.33 g in 

Kalocsai 801 to 394.44 g in Slager. 

4. The differences between cultivars were in 

most cases statistically covered, indicating that they 

have shown a different ability to harness the nitrogen 

fertilization.  

5. Especially Slager hybrid and Favorit variety 

were emphasized, to which the application of different 

nitrogen doses generated a proportional increase of 

yield with gains of 5.17-5.60 g/kg N for Slager and 

4.97-5.39 g/kg N for Favorit, respectively. As such, 

these two cultivars harness on a higher level the 

nitrogen doses of 150-200 kg/ha. 
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