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Summary: In different regions of Serbia people consume pepper fruits with various shapes, sizes and colors. In
southern Serbia consumers prefer longer fruits, while in the northern part shorter fruits are more preferred. The aim
of this paper was to evaluate four pepper genotypes (355, 356, 357, and 358) with shorter fruits originating from open
pollination. These genotypes were compared with the parental line 354 with longer fruits. The fruits were harvested in
technological maturity. Fruit (length, width, weight, and index), locule number, pericarp thickness, total soluble solids
and fruit yield per plant were evaluated. The line 354 had the longest fruits (14.46 cm). Genotype 358 had the highest
pericarp thickness (5.8 mm), while the genotype 357 had the highest fruit weight (105 g). Based on the evaluated traits,
genotype 357 will be used for further selection because of higher fruit weight, and genotype 358 because of a thicker

pericarp.
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Introduction

In most cultivated species, the loss of genetic
variability began with the process of domestication
(Tang et al., 2010). In contrast, thousands of years of
human selection in different conditions and growing
methods resulted in the development of new mutations
and gene combinations that are of agricultural
importance, with low probability to occur under the
pressure of natural selection. Lefebvre et al. (1993)
noted that the species C. annuunm is very variable in
relation to other self-pollinated crops.

Although the pepper is self-pollinated, previous
studies showed cross-pollination performed by bees
(Cruz et al., 2005; Greco et al,, 2011). According to
Serrano & Guerra-Sanz (2000), plants use various
mechanisms to promote cross pollination. While in
pepper flowers insects are not necessary for pollination,
plants have developed different traits that have enabled
maximized yields and quality.

The differences in quantitative traits are useful for
the development of descriptors and the identification of
variety. Since the quantitative traits have great
agricultural importance, they are also significant in
breeding programs (Panther et al., 2004). Geleta et al.
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(2005) found that the morphological fruit traits and
AFLP markers lead to separation of pepper genotypes.
Significant  positive correlation between the
morphological traits and AFLP markers indicated that
the difference in AFLP distances tend to reflect the
morphological differences. Lefebvre et al. (2001) suggest
that the relationship between molecular distance and
phenotypic traits in inbred lines with different phenotypes
could also distinguished by their AFLP markers. Therefore,
the genotypes can easily be distinguished using only
phenotypic traits (Geleta et al., 2005).

Smith & Basavaraja (2005) and Bharadwaj et al.
(2007) found that during selection of peppers very
important traits are: fruit weight, fruit length, and fruit
diameter, because they affect the yield directly. The
pericarp thickness and total soluble solids content are
important characteristics essential for fruit quality for
fresh consumption and for processing.

Pepper (C. annunm) is one of the major vegetable
crops in Serbia. In different regions of Serbia people
consume pepper fruits with various shapes, sizes and
colors. In southern Serbia consumers prefer longer
fruits, while in the northern part shorter fruits are more
preferred. In the assortment of Institute of Field and
Vegetable Crops, Novi Sad (IFVCNS) there is no
pepper variety with conic and hanging fruits. The aim of
this paper was to evaluate some important fruit traits in
four pepper genotypes with shorter fruits-conic type
(355, 356, 357, and 358) originating from open
pollination. These genotypes were compared with the
parental line 354 with longer fruits of kapia type.
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Materials and Methods

Genotypes 355, 356, 357, and 358 originated from
the parental line 354 (Figure 1). The inbred line 354 (S-
46/04 in IFVCNS collection) is a high yielding, light
green, sweet kapia pepper. Fruit length is about 15 cm
and fruit width is about 5 cm. In 2012 and 2013 we
noticed four plants with different fruit length and width.
Other plant traits such as plant height, leaf and fruit
color were the same. Because of high yield potential of line
354 we took seeds from open pollinated plants for further
evaluation. The seedlings were produced in a greenhouse
without heating. Plants were transplanted on 30 May 2014
in the open field of Institute of Field and Vegetable Crops
Novi Sad (Rimski Sancevi) Serbia, with three replications
(20 plants in each repetition). The distances between plants
were 70 cm X 25 cm. Common agricultural practices for
peppers were applied and plants were irrigated by
sprinkling. The fruits were harvested in technological
maturity three times. Fifteen fruits (five per replication) per
genotype were analyzed from the second harvest. Fruit
(length, width, weight, and index), locule number, pericarp
thickness, soluble solids and yield per plant were evaluated.
Data were collected according to Descriptor for Capsicum
(IPGRI, AVRDC & CATIE, 1995). Total soluble solids -
Brix (TSS) were measured from each separate fruit by
Digital Refractometer. Data were processed in software
Statistica 12.0 (StatSoft, Dell Inc., USA) using one-
factorial analysis of variance, with Duncan's multiple
test interval at a significance level of 0.05. Pearson

correlation  coefficients were determined at the
significance level of 0.05 and 0.01 probability.
Coefficient of variation (CV) was also calculated.

Results and Discussion

The maternal line 354 had the longest fruit (14.46
cm), while the length of other genotypes ranged from
10.54 cm to 11.56 ecm (Figure 2). Genotypes 354 and
355 had the narrowest fruit, while genotype 357 had
the widest fruit (5.96 cm), which resulted in the
smallest fruit index (1.94). Genotype 358 had the
highest pericarp thickness (5.8 mm). Genotype 357 had
the highest fruit weight (105 g), followed by maternal
line 354, while the other three genotypes had the lowest
fruit weight. TSS varied slightly among the genotypes.
Genotype 355 had the lowest TSS content, except in
comparison to the genotype 356. Among the genotypes
there was no significant difference in the fruit yield, so
these data were not shown. This could be explained by
the strong influence of the maternal line.

To determine the degree of relationship between
the evaluated traits, researchers usually use a simple
correlation analysis (Cankaya & Kayaalp, 2007). In our
study we found a positive correlation between fruit
weight and pericarp thickness (Table 1). The same
results were reported by Lannes et al. (2007) in the
species C. chinense. Fruits with thicker pericarp are less
susceptible to injuries during postharvest manipulation
in transport and selling.

Figure 1. Evaluated pepper genotypes

Table 1. Coefficient of correlation between evaluated pepper fruit traits

Trait Fruit width Pericarp thickness ~ Locule number Fruit weight TSS
Fruit length -0.18 -0.09 -0.12 0.43%* 0.19
Fruit width 0.42%* 0.00 0.60%* 0.40%*
Pericarp thickness -0.21 0.30** 0.25*%
Locule number 0.29*% 0.10
Fruit weight 0.51%*

* and ** significant at 0.05 and 0.01 probability level, respectively
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Figure 2. Fruit characteristics of the evaluated genotypes
* different letters show significant differences between genotypes (P < 0.05) according to Duncan's test.
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Table 2. Coefficient of variation (%) for the evaluated traits in pepper genotypes

Genotype  Fruit weight  Fruitlength ~ Fruit width  Fruitindex = Locule number  Pericarp thickness TSS
354 17.40 13.07 6.88 14.99 20.02 15.08 17.40
355 13.49 5.71 7.20 8.88 20.94 8.07 2.68
356 18.80 6.19 7.61 7.55 17.82 13.69 22.05
357 13.22 6.94 5.49 7.68 21.72 11.22 20.38
358 11.24 9.33 4.84 9.51 18.82 13.28 16.90

Positive correlation was recorded between fruit
weight and TSS, while Lannes et al. (2007) showed the
negative correlation. Although there was no difference
in yield among the genotypes in our study, some
evaluated traits could be very important in relation to
yield. According to Cankaya et al. (2010), fruit wall
thickness and fruit width should be used as traits of
increasing yield per plant. Vani et al. (2007) found that
the number of fruits per plant and fruit diameter are
major contributors to pepper yield. In our study,
positive correlation was found between fruit weight and
all other tested traits of the fruit. Therefore, further
increase of these traits will probably lead to increased
yield. According to the results of Régo et al. (2011), fruit
width, fruit weight and dry matter content were
positively correlated with the yield.

Fruit width was the trait which had the lowest CV
and it ranged from 4.84 to 7.6 (Table 2). Similar results
were reported by Todorova (2007), because between
fruit length, weight, width and pericarp thickness, the
lowest CV was found in fruit width. Higher CV for all
traits was found in parental line 354 especially for fruit
length, fruit index and pericarp thickness. This high CV
might indicate possibilities that this parent line could
develop more progenies with different fruits
characteristic. Genotypes 356 and 357 had the highest
CV for TSS (22.05% and 20.38%, respectively), which
could be used for improving this trait to higher level in
the following generations.

Conclusion

According to this study, pepper plants originating
from open pollination could be an interesting source of
new variability. Based on the evaluated traits, genotype
357 will be used for further selection because of higher
fruit weight, and genotype 358 because of a thicker
pericarp.
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Karakteristike plodova paprika poreklom iz slobodne oplodnje
Dario Danojevi¢ - Sladana Medi¢-Pap - Aleksandra Savi¢ - Janko Cervenski

SaZetak: Paprika je jedna od znacajnijih povrtarskih vrsta u Srbiji. U pojedinim regionima nase zemlje potrosaci su
navikli da konzumiraju plodove razli¢itog oblika, velicine i boje. Cilj ovog rada je da se ispitaju 4 genotipa paprike
(355, 356, 357 i 358) krac¢ih plodova poreklom iz slobodne oplodnje, porededi ih sa ishodnom majc¢inskom linjjom
354 duzih plodova. Na plodovima iz druge berbe izmerena su sledeca svojstva: duzina, $irina i masa ploda, broj
komora, debljina perikarpa, sadrzaj suve materije i prinos plodova po biljci. Indeks ploda je izracunat na osnovu
odnosa duzine i Sirine ploda. Podaci su obradeni u programu Statistica 12, metodom analize varijanse, koristeci
Dankanov visestruki test intervala na nivou znacajnosti 0,05. Izmedu ispitivanih genotipova nije bilo znacajnih
razliku u prinosu plodova po biljci. Na osnovu izmerenih svojstava, genotip 357 ¢e biti koristen za dalji selekcioni rad
zbog vece mase ploda, a genotip 358 zbog debljeg perikarpa.

Kljucne reci: debljina perikarpa, duzina ploda, genotipovi, karakteristike plod, paprika, slobodna oplodnja
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