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Abstract       The dry paprika fruits are generally used for pungent or non-
pungent red powder, and also as colorant, for flavoring and garnishing different 
food products. The biological material was composed from eight cultivars with 
different genetic origin, studied under four NPK treatments (90:50:40; 
120:70:60; 150:90:80; 200:110:100). The aim of this work was to evaluate the 
plant productivity of some paprika cultivars to identify the optimum levels of 
fertilization, allowing for increasing the efficiency of this crop. 
The fertilization treatment had the highest contribution of approximately 48% 
to the yield variability, while the cultivar contribution was only 7.5%. The 
differences between studied cultivars according to plant yield increased 
proportionally with the increasing of the applied fertilizers amount. For all 
cultivars, the supplementation of active substances from N90P50K40  to 
N120P70K60  has not caused a significant increase of yield. The hybrids Bolero 
and Slager, together with Favorit and Kalocsai M622 varieties, exhibit a 
similar reaction to applied fertilization treatments, thus in the case of these 
genotypes set the use of this combination N200P110K100 allow achievement of 
significant increases to other treatments.   
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Pepper (Capsicum spp.) is one of the most 

varied and widely used foods in the world [11]. It ranks 

third in importance among important vegetables after 

peas and tomatoes [8; 1] and is the world’s second 

most important Solanaceous vegetable, after tomatoes 

[12]. 

It is known that N applications to peppers 

showed a significant increase on plant growth 

characteristics, color and nutrient content of leaves and 

yield. Qawasmi et al. (1999) reported that increasing 

the rates of nitrogen applied in pepper plants increases 

the uptake of nitrogen by the plants and at the same 

time, stimulated the uptake of potassium and 

phosphorus through the synergistic effect of nitrogen 

on them.  

Phosphorus is essential for the normal 

development of the roots and reproductive organs 

(flowers, fruit, and seeds). Highly available 

phosphorous is needed for the establishment of the 

transplant. Phosphorus shortage in the soil will result in 

development of too small and short branches, many 

undeveloped buds and less fruit in general. Adequate 

phosphorus enhances early fruit ripening. 

Silber et al. (2005), find a significant linear 

regression between aboveground biomass, and leaf 

phosphorus concentration in the early vegetative stage. 

Based on the linear regression, 96% of the dry weight 

variations could be explained by differences in leaf 

phosphorus concentration, indicating that the main 

effect of fertilization frequency was related to 

improved phosphorus mobilization and uptake. 

Potassium plays a main role in plant 

metabolism such as photosynthesis, translocation of 

photosynthesis, water relation as well as enzyme 

activation [4]. In addition, it plays a very important 

role in plant tolerance of biotic and abiotic stresses [6]. 

Potassium is also known as the quality nutrient because 

of its important effects on quality factors [3,5]. 

Potassium deficiency slows down the growth rate of 

pepper plants. Severe potassium deficiency will retard 

the transportation of sugars within the plant, leading to 

starch accumulation in the lower leaves 

The application of mineral nitrogen, 

phosphorus and potassium fertilizers improves dry 

weight of marketable yield and yield contributors 

through better nutrient uptake, growth and 

development [7]. 

The aim of this work was to evaluate the plant 

productivity of some paprika cultivars to identify the 

optimum levels of fertilization, allowing for increasing 

the efficiency of this crop 

 
Material and Method 

 
The experiment was developed during 2012-

2014 at the Didactic and Research Base of the Faculty 

of Horticulture and Forestry, from BUASVM 

Timişoara. The biological material was composed from 
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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 fertilization 

treatments consist on four NPK combinations 

(90:50:40; 120:70:60; 150:90:80; 200:110:100), 

applied in two stages. At the technical maturity, there 

were made measurements on the fruit yield of each 

plant. 

The experiment was organized using two 

factors Split Plot Design (SPD) in three replications, 

with the four fertilization levels as first factor and the 

eight cultivars as the second factor. Means were 

compared using least significant difference test [2]. 

The significance of differences was expressed based on 

letters, being considered as significant the differences 

between variants marked with different letters. 

 

Results and Discussions 

 
Given the results of ANOVA (Table 1) it is 

noted that both studied factors have shown a real and 

significant influence on plant yield, under a significant 

influence of environmental conditions on this trait. The 

fertilization treatment had the highest contribution of 

approximately 48% to the yield variability, while the 

cultivar contribution was only 7.5%. The fertilization x 

cultivar interaction has also had a significant influence 

on plant yield. About 13% of the yield variability is 

due to other sources, not included in this experience.

 

Table 1 

Analysis of variance for the effect of fertilization treatments and cultivar on paprika yield/plant 

Source of variation SS DF MS F 

Total 6109048 95   

Replications 1079004 2 539502 58.34** 

Treatment 2497404 3 832468 90.02** 

Error treatment 55487 6 9247.833  

Cultivar 1228866 7 175552.3 14.10** 

Treatment x Cultivar 551267 21 26250.81 2.11* 

Error cultivar 697020 56 12446.79  

 
Regarding the unilateral effect of fertilization 

(Table 2), the yield has submitted a variation amplitude 

of 436,08 g, with values ranging from 518,24 under the 

fertilization with N90P50K40 and 954,32 g when 

applying the N200P110K100 variant, under a high 

variability of 25.96%.  The application of different 

NPK fertilization variants resulted in record some 

significant yield increases, proportional to the dose for 

each element. The values of these increases were 

comprised from 19,27 % between N120P70K60 and  

N150P90K80 combinations, up to 25,61 % for N150P90K80 

and N200P110K100 variants. In comparison with 

N90P50K40 variant, which contains the lowest amount of 

active substance, it was observed that in case of 

N200P110K100   variant, the dose increases by 

approximately 2.2% has been very effectively used by 

the paprika plants, which achieved average yield 

increases of about 84%.  

Table 2 
The effect of fertilization treatment on paprika yield/plant 

Fertilization treatments 

(NPK) 
Yield/plant (g) 

Relative 

value (%) 

Difference/ 

Significance 

120:70:60 – 90:50:40 636.96 518.24 122.91 118.72** 

150:90:80 – 90:50:40 759.73 518.24 146.60 241.49*** 

200:110:100 – 90:50:40 954.32 518.24 184.15 436.08*** 

150:90:80 – 120:70:60 759.73 636.96 119.27 122.77** 

200:110:100 – 120:70:60 954.32 636.96 149.82 317.36*** 

200:110:100 – 150:90:80 954.32 759.73 125.61 194.59*** 

LSD5%=67.90 g       LSD 1%=102.90 g      LSD 0,1%=165.40 g 
 

The studied cultivars showed a middle-high 

variability (19.41 %) for this trait to amplitude of 

427.89 g, ranging from 493.19 g in case of Kalocsai 

801 variety, up to 921.08 g for Slager hybrid. Across 

the entire experience, the hybrid Slager recorded a 

significantly higher yield than the most of other 

cultivars except for Favorit, associated with increases 

ranging from 20 to 46%. Also, the Favorit variety 

registered significant yield increases as compared with 

the other six cultivars. The variety Kalocsai 801 and 

Rubin achieved under these experimental conditions 

average yield/plant significantly lower to Bolero, 

Delibab, and Kalocsai M622, respectively.
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Table 3 
The effect of cultivar on paprika yield/plant 

Cultivars Yield/plant (g) 
Relative 

value (%) 

Difference/ 

Significance 

Delibab F1 – Bolero F1 720.55 725.02 99.38 -4.47 

Slager F1 – Bolero F1 921.08 725.02 127.04 196.06*** 

Favorit – Bolero F1 885.80 725.02 122.18 160.78*** 

Kalocsai V2 – Bolero F1 639.01 725.02 88.14 -86.01 

Kalocsai M622 – Bolero F1 732.31 725.02 101.01 7.29 

Kalocsai 801 – Bolero F1 493.19 725.02 68.02 -231.83
000 

Rubin – Bolero F1 621.53 725.02 85.73 -103.49
0 

Slager F1 – Delibab F1 921.08 720.55 127.83 200.53*** 

Favorit – Delibab F1 885.80 720.55 122.93 165.25*** 

Kalocsai V2 – Delibab F1 639.01 720.55 88.68 -81.54 

Kalocsai M622 – Delibab F1 732.31 720.55 101.63 11.76 

Kalocsai 801 – Delibab F1 493.19 720.55 68.45 -227.36
000 

Rubin – Delibab F1 621.53 720.55 86.26 -99.02
0 

Favorit – Slager F1 885.80 921.08 96.17 -35.28 

Kalocsai V2 – Slager F1 639.01 921.08 69.38 -282.07
000 

Kalocsai M622 – Slager F1 732.31 921.08 79.51 -188.77
000 

Kalocsai 801 – Slager F1 493.19 921.08 53.54 -427.89
000 

Rubin – Slager F1 621.53 921.08 67.48 -299.55
000 

Kalocsai V2 – Favorit 639.01 885.8 72.14 -246.79
000 

Kalocsai M622 – Favorit 732.31 885.8 82.67 -153.49
00 

Kalocsai 801 – Favorit 493.19 885.8 55.68 -392.61
000 

Rubin – Favorit 621.53 885.8 70.17 -264.27
000 

Kalocsai M622 – Kalocsai V2 732.31 639.01 114.60 93.30* 

Kalocsai 801 – Kalocsai V2 493.19 639.01 77.18 -145.82
00 

Rubin – Kalocsai V2 621.53 639.01 97.26 -17.48 

Kalocsai 801 – Kalocsai M622 493.19 732.31 67.35 -239.12
000 

Rubin – Kalocsai M622 621.53 732.31 84.87 -110.78
0 

Rubin – Kalocsai 801 621.53 493.19 126.02 128.34** 

LSD5%=91,20 g       LSD 1%=121.40 g      LSD 0,1%=158.20 g 
 

Regarding the combined effect of fertilization 

and cultivar (Table 4; Fig. 1), under N90P50K40 the 

studied cultivars have achieved yields between 364,63 

g in Kalocsai 801  and  653,69 g in Slager hybrid, with 

a variation amplitude de of 289,06 g. Given all these 

yield values, generally it can be noticed that the 

differences between cultivars are low and statistically 

uninsured. 

Table 4 

The effect of fertilization treatments and cultivar on paprika yield/plant 
Cultivars Fertilization treatments (NPK)   

 90:50:40 120:70:60 150:90:80 200:110:100 x
sx   S% 

Bolero F1 z514.56abc yz636.67ab y764.23bc x984.64bc 725.02+59.33 28.35 

Delibab F1 z532.71abc yz649.19ab xy767.96bc x932.32bc 720.55+75.66 36.37 

Slager F1 z653.69a yz808.83a y970.89a x1250.90a 921.08+96.50 36.29 

Favorit z628.65ab yz777.85a y933.71ab x1202.99a 885.80+86.81 33.95 

Kalocsai V2 z472.43abc yz575.72bc xy681.05cd x826.82bc 639.01+42.52 23.05 

Kalocsai M622 z519.72abc yz643.06ab y771.91bc x994.53b 732.31+54.72 25.89 

Kalocsai 801 y364.63c y444.35c xy525.64d x638.15d 493.19+34.89 24.51 

Rubin z459.51bc yz559.98bc xy662.43cd x804.21cd 621.53+42.76 23.83 

x
sx   518.24+27.09 636.96+33.80 759.73+40.91 954.32+54.71 717.31+25.88  

S% 25.80 26.17 26.55 28.22 35.35  

Treatments - LSD5%=179.10 g       LSD 1%=238.20 g      LSD 0,1%=309.60 g (x,y,z) 

Cultivars - LSD5%=182.50 g       LSD 1%=242.90 g      LSD 0,1%=316.40 g (a,b.c) 
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Under these conditions the hybrid Slager 

recorded a significant yield increase of 42-79 % to 

Rubin and Kalocsai 801 varieties. Also, the yields of 

the two varieties mentioned above were significantly 

lower than Favorit variety. 

As regards the N120P70K60 variant, the 

yield/plant registered values between 444.35 g in 

Kalocsai 801 and 808.83 g for Slager hybrid, with a 

range of 364.48 g. Also in this case it is noted that the 

hybrid Slager together with Favorite variety have used 

more effectively the applied fertilization, registering 

significant increases of over 35% compared to the 

varieties Kalocsai V2, Rubin and Kalocsai 801. The 

variety Kalocsai 801 achieved significantly lower yield 

and toward to Bolero and Delibab hybrids, and 

Kalocsai M622 variety, respectively.
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Fig. 1. Yield/plants for studied cultivars under different fertilization treatments 

 

Under the fertilization with N150P90K80 there 

has been a yield variation of 445.25 g, ranging from 

525,64 g in Kalocsai 801 up to 970,89 g for Slager 

hybrid. In these conditions, the hybrid Slager recorded 

significantly higher yields to other cultivars except for 

Favorit, who also harnessed more effectively this 

fertilization compared to varieties: Kalocsai V2, Rubin 

and Kalocsai 801. 

 In the case of  N200P110K100  variant, the 

highest amplitude among the eight cultivars was 

observed, ranging from 638,15 to 1250,90 g. Slager 

hybrid and Favorit variety were particularly 

highlighted, using at a high level the fertilization 

related to this variant, and achieving yields/plant over 

1.2 kg, significantly higher with more than 22 % to 

other six cultivars. In these conditions, the hybrids 

Delibab and Bolero, and Kalocsai M622 variety have 

recorded suitable yields of about 1 kg/plant. 

The hybrids Bolero and Slager, together with 

Favorit and Kalocsai M622 varieties, exhibit a similar 

reaction to applied fertilization treatments. Thus, in the 

case of this genotypes set the use of this combination 

N200P110K100 allow achievement of significant increases 

to other treatments. Supplementing the amount of 

active substances from N120P70K60 to N150P90K80  has 

not caused a significant increase of yield in mentioned 

above cultivars, but they have effectively used the 

increase of doses from N90P50K40 to N120P70K60 

evidenced by a significant  yield increase.  

In the case of Delibab hybrid and Rubin, 

Kalocsai V2 varieties, the effect of fertilization on 

yield/plant was lower than for previously presented 

varieties, under the conditions in which there have 

been found significant differences only between 

N90P50K40 - N150P90K80, N120P70K60 - N200P110K100 

combinations. 

The lowest effect of fertilization on yield was 

observed in Kalocsai 801 variety, which has used into a 

low extent the application of the various treatments. As 

such, for this variety the application of N200P110K100 

combination led to a significant yield increase 

compared to N90P50K40 and N120P70K60 variants. 

Otherwise the differences between the variants, the 

modification of applied doses respectively, have not 

generated significant increases of yield/plant. 

 
Conclusions 
 

1. The fertilization treatment had the highest 

contribution of approximately 48% to the yield 

variability, while the cultivar contribution was only 

7.5%. About 13% of the yield variability is due to other 

sources, not included in this experience; 

2. The differences between studied cultivars 

according to plant yield increased proportionally with 

the increasing of the applied fertilizers amount. For all 

cultivars, the supplementation of active substances 

from N90P50K40  to N120P70K60  has not caused a 

significant increase of yield;  

3. The hybrids Bolero and Slager, together 

with Favorit and Kalocsai M622 varieties, exhibit a 

similar reaction to applied fertilization treatments. 

Thus, in the case of these genotypes set the use of this 
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combination N200P110K100 allow achievement of 

significant increases to other treatments; 

4. In the case of Delibab hybrid and Rubin, 

Kalocsai V2 varieties, the effect of fertilization on 

yield/plant was lower than for previously presented 

varieties, under the conditions in which there have 

been found significant differences only between 

N90P50K40 - N150P90K80, N120P70K60 - N200P110K100 

combinations. 

5. The lowest effect of fertilization on yield 

was observed in Kalocsai 801 variety, which has used 

into a low extent the application of the various 

treatments. 
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