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Abstract         Most researchers consider the origin of the common pepper as 
Central America. There are about 50 species of perennial pepper, grown in 
tropical America.  
      After the discovery of America, pepper was brought to Europe (1493) and 
spread to the southern (Italy, France) in the XVI -th century and in the Balkan 
Peninsula in the XVII -th century. In Romania has grown from XIX -th century.  
The first crops of paprika pepeprs were established in Timişoara region 
(Cenadul Mare, Tomantic, Lovrin), around the year 1923. 
      The experiment developed at the Didactic and Research Base of the 
Faculty of Horticulture and Forestry, from B.U.A.S.V.M. Timisoara, in a 
solarium of 400 mp, constructed and equipped with automatic control systems 
of the microclimate factors. 
      The biological material used in the trials was represented by 5 cultivars: 
Délibáb F1, Sláger F1, Bolero F1, SJN 5 and SJD 5. Experimentation had 
polifactorial character, the variants were set up after randomized block 
method, with three repetitions specific to experiences set up in protected 
spaces for vegetable growing. 
      It was noted that fruit length varied between 16,78 cm (Bolero F1) and 
18.40 cm (SJD 5) and under the aspect of fruit diameter this morphological 
character ranged from 20.23 mm at hybrid Délibáb F1 to 26.45 mm at Bolero 
F1. Also, genotypes Bolero F1, and SJN 5 registered a significantly higher pulp 
weight, compared to other cultivars taken in experimentation. 
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Pepper is native to Central and South 

America, where he was known and cultivated since 

ancient times and is considered as one of the oldest 

plants taken in culture. After the discovery of America, 

pepper was brought to Europe (1493) and spread to the 

southern (Italy, France) in the XVI -th century, and in 

the Balkan Peninsula in the XVII -th century. In 

Romania has grown from XIX-th century [8].  

In our country first cultures of  paprika were 

set up in Timisoara region (Cenadul Mare, Tomnatic, 

Lovrin) around year 1923. Installations for drying and 

manufacturing paprika were rudimentary, drying was 

made in spaces heated with wood, and grinding was 

done using four  pairs of stones [3, 6]. 

Until now, there is a growing trend of local 

varieties, which are important genetic sources used in 

 work, to improve pepper [4]. 

Regarding the content in vitamin C, pepper 

occupies first place between the cultivated vegetables. 

The high content in vitamin C was demonstrated at the 

early 1930, by doctor and biochemist Szent-Györgyi 

Adalbert, which after analysis performed to paprika, 

discovers ascorbic acid. He mentions that paprika 

pepper has the highest content in C vitamin at the end 

of ripening [9]. 

From the fruits of the pepper varieties created for the 

productoin of paprika, paprika is obtained, which is 

part of the most widespread and popular spices, being 

used in a wide range of dishes. Some varieties of 

peppers with small, sharp and erect fruits are used as 

ornamental plants [2, 5]. 

 

Biological Material and Method 
 

The experiment was performed during the 

year 2011 at the Didactic and Research Base of the 

Faculty of Horticulture and Forestry, from 

B.U.A.S.V.M. Timisoara. The biological material used 

in the experiment was represented by Délibáb F1, 

Sláger F1, Bolero F1, SJD 5 and SJN 5 hungarian 

paprika varieties. 

The location of the experiment has been set up 

after the model of polifactorial experiences, with three 

repetitions, namely: 

 

- factor A (cultivar) with 5 graduations: 
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a1 – Délibáb F1; 

  a2 – Sláger F1;          

  a3 – Bolero F1; 

  a4 – SJD 5; 

  a5 – SJN 5. 

- factor B (planting scheme) with 4 

graduations: 

b1 – 80+40×20 cm → 8,33 plants/m
2
; 

  b2 – 80+40×30 cm → 5,55 plants/m
2
; 

  b3 – 80+40×40 cm → 4,16 plants/m
2
; 

  b4 – 80+40×50 cm → 3,33 plants/m
2
. 

The observations have been made using the current 

observation techniques, experimental data processing 

has been performed using statistical and mathematical 

methods and those data regarding the production were 

calculated and interpreted on the basis of analysis of 

variance [7]. 

 

Results and Discussions 
 

Productivity or production potential as fundamental 

trait of every plant – seen not only in terms of biology 

but also in economic way – should be analyzed and 

known thoroughly in all its aspects [3]. 

Genotypes taken in study presented a low  

variability (4.47%) of this character, at an amplitude of 

1.62 cm (table 1) with limits from 16.78 cm for hybrid 

Bolero, up to 18.40 cm at SJD 5. Therefore, genotypes 

SJD 5, Délibáb F1 and Sláger F1 showed a significantly 

higher fruit length to Bolero and SJN 5.

 

Table 1 

The effect of genotype on fruit length in paprika pepper 

(Didactic Base Timişoara – 2011)  

Genotype Fruit lenght (cm) Relative values (%) Diference / Significance 

Sláger - Délibáb 18.07 18.34 98.53 -0.27 

Bolero - Délibáb 16.78 18.34 91.49 -1.56
000 

SJD 5 - Délibáb 18.40 18.34 100.33 0.06 

SJN 5 - Délibáb 16.91 18.34 92.20 -1.43
000 

Bolero - Sláger 16.78 18.07 92.86 -1.29
000 

SJD 5 - Sláger 18.40 18.07 101.83 0.33 

SJN 5 - Sláger 16.91 18.07 93.58 -1.16
000 

SJD 5 - Bolero 18.40 16.78 109.65 1.62*** 

SJN 5 - Bolero 16.91 16.78 100.77 0.13 

SJN 5 - SJD 5 16.91 18.40 91.90 -1.49
000 

LSD5% = 0.55 cm  LSD1% = 0.78 cm  LSD 0,1% = 1.10 cm 

 

In table 2 are presented the experimental 

results regarding the influence of planting density on 

paprika pepper fruit length, for cultivars experimented 

in conditions of solar type cultivation at the Didactic 

and Research Base of the Faculty of Horticulture and 

Forestry, from B.U.A.S.V.M. Timisoara.

 

Table 2 

The effect of density on fruit length in paprika pepper 

(Didactic Base Timişoara – 2011) 

Planting scheme (cm) Fruit lenght (cm) Relative values (%) Diference / Significance 

80/40x30 - 80/40x20 17.79 17.45 101.95 0.34 

80/40x40 - 80/40x20 17.15 17.45 98.28 -0.30 

80/40x50 - 80/40x20 18.41 17.45 105.50 0.96** 

80/40x40 - 80/40x30 17.15 17.79 96.40 -0.64
0 

80/40x50 - 80/40x30 18.41 17.79 103.49 0.62* 

80/40x50 - 80/40x40 18.41 17.15 107.35 1.26*** 

LSD5% = 0.59 cm  LSD1% = 0.79 cm  LSD 0,1% = 1.04 cm 

 

Regarding the effect of plant density at the 

surface unit on fruit length at studied genotypes we can 

notice an amplitude of 1,26 cm due to a variability of 

3,06%. Fruit length for the first three planting schemes, 

generally do not presented significant deviations, 

observing only a significant reduction in fruit length in 

case of increasing the distance between plants in the 

row from 30 to 40 cm. In conditions of a plant density 

reduction, by using the planting scheme of  80/40x50 

cm, fruit length registered significantly higher values 

compared to other experimental planting schemes with 

increases of 3,5-7,4%.  

In order to highlight the interaction between 

the experimental factors (genetic and technological) we 

calculated trough modern statistical and mathematical 

methods the effect on paprika pepper fruit length, the 

experimental obtained results being presented in table 

3.
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Table 3 

The effect of genotype and density on fruit length in paprika pepper 

(Didactic Base Timişoara – 2011)

Genotype 
Planting scheme 

x
sx  S% 

80/40x20 cm 80/40x30 cm 80/40x40 cm 80/40x50 cm 

Délibáb x18.13a x18.56a x17.83a x18.82a 18.34 ± 0.22 4.78 

Sláger x18.24a x17.72a x18.24a x18.06ab 18.07 ± 0.18 3.89 

Bolero x17.22a y15.70b x17.27a xy16.93b 16.78 ± 0.30 7.22 

SJD 5 x18.05a x18.53a x18.28a x18.74a 18.40 ± 0.23 4.93 

SJN 5 y15.60b x18.44a z14.15b x19.47a 16.91 ± 0.58 13.71 

x
sx  17.45 ± 0.31 17.79 ± 0.30 17.15 ± 0.40 18.41 ± 0.25 17.70 ± 0.17  

S% 8.05 7.59 10.47 5.97 8.38  

-Genotypes LSD 5% = 1.25 cm LSD 1% = 1.66 cm  LSD 0,1% = 2.17 cm (a,b,c) 

-Densities LSD 5% = 1.33 cm LSD 1% = 1.77 cm  LSD 0,1% = 2.32 cm (x,y,z) 

 

Reducing plant density at the surface unit 

caused a significant change on fruit length only for 

hybrid Bolero and variety SJN 5 (table 3; figure 1). For 

the other genotypes, reducing plant density caused 

sporadic changes, irregular and statistically uninsured 

on fruit length. 
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Fig. 1. Fruit length for different genotypes and densities in paprika pepper 

 

Experimental results obtained regarding the 

comparison of the experimented paprika pepper 

cultivars, under the aspect of fruit diameter are 

presented in table 4. 

 

Table 4 

The effect of genotype on fruit diameter in paprika pepper 

(Didactic Base Timişoara – 2011) 

Genotype Fruit diameter (mm) Relative values (%) Diference / Significance 

Sláger - Délibáb 20.61 20.26 101.73 0.35 

Bolero - Délibáb 26.45 20.26 130.55 6.19*** 

SJD 5 - Délibáb 22.28 20.26 109.97 2.02* 

SJN 5 - Délibáb 24.60 20.26 121.42 4.34*** 

Bolero - Sláger 26.45 20.61 128.34 5.84*** 

SJD 5 - Sláger 22.28 20.61 108.10 1.67* 

SJN 5 - Sláger 24.60 20.61 119.36 3.99*** 

SJD 5 - Bolero 22.28 26.45 84.23 -4.17
000 

SJN 5 - Bolero 24.60 26.45 93.01 -1.85
0 

SJN 5 - SJD 5 24.60 22.28 110.41 2.32** 

LSD5% = 1.63 mm  LSD1% = 2.28 mm  LSD 0,1% = 3.23 mm 
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Average values of fruit diameter registered by 

the studied genotypes showed an amplitude of 6.19 

mm, with limits from 20.26 mm for hybrid Délibáb to 

26.45 mm at hybrid Bolero, due to a mean 

interpopulational variability (11.60%). Hybrid Bolero 

manifested a fruit diameter higher than the other 

genotypes achieving statistically assured increases of 

7-30%. Also SJD 5 and SJN 5 varieties manifested 

values of this character significantly higher to hybrids 

Sláger and Délibáb. 

Regarding the unilateral effect of studied 

densities on paprika pepper fruit diameter, the 

experimental obtained results are presented in table 5.

Table 5 

The effect of density on fruit diameter in paprika pepper 

(Didactic Base Timişoara – 2011) 

Planting scheme (cm) Fruit diameter (mm) Relative values (%) Diference / Significance 

80/40x30 - 80/40x20  22.11 22.37 98.84 -0.26 

80/40x40 - 80/40x20  23.15 22.37 103.49 0.78 

80/40x50 - 80/40x20  23.73 22.37 106.08 1.36* 

80/40x40 - 80/40x30  23.15 22.11 104.70 1.04* 

80/40x50 - 80/40x30  23.73 22.11 107.33 1.62** 

80/40x50 - 80/40x40  23.73 23.15 102.51 0.58 

LSD5% = 1.04 mm  LSD1% = 1.39 mm  LSD 0,1% = 1.82 mm 

 

Unilateral effect of studied densities on fruit 

diameter at different genotypes registered an amplitude 

of 1.62 mm, having values between 22.11 mm at 

planting scheme 80/40x30 cm and 23,73 mm at 

80/40x50 cm, due to a very low variability (3.24%). 

Therefore it is seen that by increasing the distance per 

row from 20 to 30 or 50 cm determined a significant 

increase by 6-7% of this character values. Also, 

modifying the nutrition space from 80/40x30 cm to 

80/40x40 cm caused a significant modification by 

approximately 5% of fruit diameter.

 Table 6 

The effect of density on fruit diameter in paprika pepper 

(Didactic Base Timişoara – 2011) 

Genotype 
Planting scheme 

x
sx  S% 

80/40x20 cm 80/40x30 cm 80/40x40 cm 80/40x50 cm 

Délibáb x19.00c x20.49b x20.87c x20.66c 20.26 ± 0.36 7.14 

Sláger x20.10c x19.98b x20.77c x21.61c 20.61 ± 0.23 4.42 

Bolero x27.71a y25.33a xy26.09a xy26.67a 26.45 ± 0.35 5.32 

SJD 5 y20.21c y19.91b x25.01ab x24.00b 22.28 ± 0.69 12.48 

SJN 5 xy24.84b xy24.86a y23.03bc x25.70ab 24.60 ± 0.33 5.34 

x
sx  22.37 + 0.80 22.11 ± 0.58 23.15 ± 0.54 23.73 ± 0.64 22.84 ± 0.32  

S% 15.93 11.66 10.45 11.98 12.70  

-Genotypes LSD 5% = 2.51 mm LSD 1% = 3.35 mm LSD 0,1% = 4.37 mm (a,b,c) 

 -Densities LSD 5% = 2.33 mm LSD 1% = 3.12 mm LSD 0,1% = 4.08 mm (x,y,z) 
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Fig. 2 Fruit diameter for different genotypes and densities in paprika pepper 
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Amid the influence of different planting 

schemes on fruit diameter for each genotype (table 6; 

fig. 2) is noted that the highest amplitudes of variation 

(5.10 mm) registered at variety SJD 5, while in case of 

hybrid Sláger the amplitude was considerably lower 

(1.63 mm). 

Regarding the effect of genotype on fruit 

weight, from table 7 is noted that hybrids and varieties 

studied registered mean values of this caracter ranged 

between 19.05 g at Sláger and 30.04 g at Bolero, with a 

variation amplitude of 10,99 g, due to a mean 

variability of 18.80%. Thus hybrid Bolero and variety 

SJN 5 achieved the highest values of fruit weight and 

significant increases of 21-57% compared to the other 

genotypes. Fruit weight at hybrid Sláger was 

significantly inferior to the other genotypes.

 

Table 7 

The effect of genotype on fruit weight in paprika pepper 

(Didactic Base Timişoara – 2011) 

Genotype Fruit weight (g) Relative values (%) Diference / Significance 

Sláger - Délibáb 19.05 21.82 87.31 -2.77
00 

Bolero - Délibáb 30.04 21.82 137.67 8.22*** 

SJD 5 - Délibáb 23.61 21.82 108.20 1.79* 

SJN 5 - Délibáb 28.70 21.82 131.53 6.88*** 

Bolero - Sláger 30.04 19.05 157.69 10.99*** 

SJD 5 - Sláger 23.61 19.05 123.94 4.56*** 

SJN 5 - Sláger 28.70 19.05 150.66 9.65*** 

SJD 5 – Bolero 23.61 30.04 78.60 -6.43
000 

SJN 5 - Bolero 28.70 30.04 95.54 -1.34 

SJN 5 - SJD 5 28.70 23.61 121.56 5.09*** 

LSD 5% = 1.46 g LSD 1% = 2.05 g LSD 0,1% = 2.89 g 
Regarding the effect of planting schemes, fruit 

weight presented an amplitude variation of 4.91 g with 

values between 22.22 g at planting scheme 80/40x30 cm 

and 27.13 g at 80/40x50 cm under conditions of  low 

variability 8.47%. Using the scheme 80/40x50 cm 

determined significant increases of 7-22% in fruit weight 

compared with the other planting schemes. Studied 

genotypes achieved in conditions of planting scheme 

80/40x40 cm a mean fruit weight significantly higher 

compared to planting schemes to lower densities.

 

Table 8 

The effect of density on fruit weight in paprika pepper 

(Didactic Base Timişoara – 2011) 

Planting scheme (cm) Fruit weight (g) Valori relative (%) Diferenţa/ Semnificaţia 

80/40x30 – 80/40x20  22.22 23.90 92.97 -1.68
0 

80/40x40 – 80/40x20  25.32 23.90 105.94 1.42* 

80/40x50 – 80/40x20  27.13 23.90 113.51 3.23*** 

80/40x40 – 80/40x30  25.32 22.22 113.95 3.10*** 

80/40x50 – 80/40x30  27.13 22.22 122.10 4.91*** 

80/40x50 – 80/40x40  27.13 25.32 107.15 1.81* 

LSD 5% = 1.40 g LSD 1% = 1.87 g LSD 0,1% = 2.45 g 

From point of view of the influene of different 

densities on the average weight of fruit for each 

genotype (table 9, fig. 3) is noted that the highest 

amplitude variation registered at hybrid Bolero (9.97 g) 

and variety SJD 5 (8.52 g), while in the case of hybrid 

Délibáb, amplitude was considerably reduced (2.45 g).

Table 9 

The effect of genotype and density on fruit weight in paprika pepper 

(Didactic Base Timişoara – 2011) 

Genotype 
Planting scheme 

x
sx  S% 

80/40x20 cm 80/40x30 cm 80/40x40 cm 80/40x50 cm 

Délibáb x20.77b x21.45bc x23.22c x21.83c 21.82 ± 0.30 5.53 

Sláger xy18.33b y17.11d xy19.37d x21.39c 19.05 ± 0.45 9.46 

Bolero x31.11a y23.90b x31.32a x33.83a 30.04 ± 1.02 13.64 

SJD 5 y20.28b y19.74cd x26.17bc x28.26b 23.61 ± 1.02 17.25 

SJN 5 xy29.01a xy28.90a y26.54b x30.36b 28.70 ± 0.48 6.62 

x
sx  23.90 ± 1.20 22.22 ± 0.94 25.32 ± 0.94 27.13 ± 1.17 24.64 ± 0.56  

S% 22.42 18.98 16.57 19.28 20.42  

-Genotypes LSD 5% = 3.01 g LSD 1% = 4.01 g  LSD 0,1% = 5.22 g (a,b,c) 

 -Densities LSD 5% = 3.13 g  LSD 1% = 4.18 g  LSD 0,1% = 5.48 g (x,y,z) 
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Fig. 3 Fruit weight for different genotypes and densities in paprika pepper 

 

Conclusions 
 

According to the experimental obtained results 

concerning the genotype and density effects on some 

morphological characters to some paprika pepper 

varieties cultivated in solarium type, can be drawn the 

following conclusions:  

1. Fruit lenght varied between 16.78 cm 

(Bolero F1) and 18.40 cm (SJD 5); 

2. We notice the fact that the following 

paprika pepper cultivars, namely: Délibáb F1, Sláger F1 

and SJN 5 have fruits with length over 18 cm ; 

 3. Under the aspect of fruit diameter, this 

morphological character varied between 20.23 mm at 

hybrid Délibáb and 26.45 mm at hybrid Bolero F1; 

 4. From the point of view of fruit diameter, 

cultivars Bolero F1 (26.45 mm) and SJN 5 (24.60 mm) 

stands out trough mean values obtained in case of the 

four planting densities; 

5. Mean values of fruit weight  varied between 

19.05 g (Sláger F1) and 30.04 g (Bolero F1); 

6. Should be noted that  in case of planting 

paprika pepper in solarium at densities between 3.33 – 

4.16 plants/m
2
 is registered a fruit weight over 25 g; 

7. Cultivars Bolero F1 (30.04 g) and SJN 5 (28.70 g) 

stands out from the other paprika pepper cultivars 

experimented under the aspect of fruit weight, 

considering also the pericarp thickness. 
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