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ABSTRACT

Selection is the first step in a successful pepper breeding program of parents and genetic diversity is one of
the criteria for selection of parents in hybrid production. Six successive seasons (2019 early spring and autumn and
the winter season of 2020, 2021, 2022 and 2023) field experiments on pepper were carried out at Experimental
Farm, Fac. Agric., Zagazig Univ., Egypt to improve superior dolma pepper genotypes that are highly adaptive to
the local environment, high-yielding, and high-quality. Results indicated that there were three genotypes showed
high coefficient of variation (CVV%) for yield/ plant. Fourteen genotypes recorded low CV% (Less than 10%) and
showed values nearly similar that of the check hybrid (Control). The mean performance of total yield per plant
showing that the new selected genotype (BS-5-2) widely varied in this trait. Estimated genetic parameters of the
new selected genotypes showed a noticeable amount of environmental effect for total yield per plant. The
heritability in broad sense (h%bs) represents the proportion of genotypic variations that is passed from parent to
progeny, it was 0.91, 0.92 and 0.95% for average fruit weight, total yield per plant and fruit diameter, respectively.
The genotypes (BS-5-2, M-19-4, TOP-4-2 and 90-17-3) were considered the best genotype for yield per plant and
could be used in breeding program to develop new local F1 hybrids of dolma pepper.
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INTRODUCTION

In Egypt, sweet pepper (Capsicum annuum L.) is a
valuable vegetable crop. There are species in the Capsicum
genus with n=12 chromosomes. The fruit has glands next to
the veins that contain capsaicin, a strong alkaloid. Most of the
species C. annuum, which is farmed throughout the globe in
greatest quantities and is eaten as ground spices or fresh
veggies, has a bland flavor (Madosa et al., 2022). Capsicum
fruits have high nutritional value and higher export prospects.
Bell pepper or so-called dolma type pepper is rich in vitamins
(A, C, and E). Capsicum fruits also contain antimicrobial and
anti-inflammatory substances which have very much health
benefits. Although Egypt's cultivated area, productivity, and
consumption are rising, the current output of the available
types is insufficient to satisfy the rising demand in both the
local and foreign markets. Sweet pepper cultivators in Egypt
are cultivating varieties that are imported from other
countries. The only way to meet the local and international
markets' demand is to develop local sweet pepper genotypes
that yield more and are of higher quality than the imported
genotypes (Erika et al., 1998).

The main classical methods utilized in pepper
breeding are; Mass selection, Pedigree method (or
Genealogical method), Single Seed Descent - SSD method,
Backcross, Recurrent Selection and Hybridization are those
more (Henrique and Barbieri, 2016). Pedigree method:
Keeping records of mattings and their progeny. This includes
making single plant selections and self-pollination.

Selection is the first step in a successful plant breeding
program of parents and genetic diversity is one of the criteria
for selection of parents in hybrid production. One of the ways
to evaluate the magnitude and nature of the gene effects
controlling a certain quantitative trait is through generation
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analysis, which allows for simultaneous evaluation of several
generations or populations, including parents, hybrids (F1)
and segregating populations like the F, and those originating
from backcrosses (Said 2014).

Assessing the extent of genetic variability and the
relationship between different characteristics is crucial for
breeders to plan an effective breeding program. This
assessment will assist breeders in successfully planning their
breeding program by understanding the nature of character
association with respect to various traits. Determining if
morphological and genetic variances exist among the
population individuals in a breeding program is important.
This is figuring out the variables that affect genetic and
phenotypic variability. Previous pepper populations have
exhibited genetic diversity. It is possible to have genetic and
environmental variants that form the total phenotypic
variations. It is possible to distinguish between the overall
phenotypic variation and genetic variation using the
coefficient of heritability. Furthermore, the correlation
coefficient analysis is a valuable tool for assessing the relative
impact of different factors on yield, but it does not offer a
precise indication of the specific importance of each factor in
relation to yield. The number of effective factors determining
the inheritance of characters can be inferred, at least relatively,
from the broad sense heritability estimations. Reports have
been made regarding the estimated values of broad sense
heritability for several pepper characters (Naves et al.,
2022).To explore genetic variability, interrelationships
among crucial factors, and their direct and indirect effects on
fruit yield, a study was conducted using 20 bell pepper
genotypes resulted from the current selection program.
Therefore, the objective of this study is to improve superior
dol ma pepper genotypes (Capsicum annum L.) that are
highly adaptive to the local environment, high-yielding, and
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high-quality. Furthermore, determines the genetic traits that
affect pepper yield and its components. Gene-environment
interactions, genetic variance, heritability, and expected
genetic advancement were all assessed using the combined
analysis of variance over years technique. These parameters
are essential for selecting superior genotypes that are highly
adaptive to the local environment and can serve as parents for
hybridization, resulting in the production of superior hybrids
that can compete with imported hybrids.

MATERIALS AND METHODS

This experiment was carried out during the six
successive seasons 2019 (early spring and autumn), and the
winter season of 2020, 2021, 2022 and 2023 on pepper were
carried out at Experimental farm, Agriculture Faculty,
Zagazig University, Egypt to improve superior sweet pepper
genotypes (dolma type) that are highly adaptive to the local
environment, high-yielding, and high-quality. The source of
these six F, hybrids was selected from the best commercial
dolma pepper hybrids in the Egyptian market including 9016,
Top Star, Al-Kapeer, Madrid, Espirina and Belly Star is
presented in Table 1.

Table 2. Pedigree of the selected lines

The selection program started in early spring season
0f2019 with seeds of six F, populations of sweet pepper came
from F; hybrids self-pollinated. Selection criteria depend on
visual observation of fruit characters and yield traits from F»
to F7, selection and self-pollination ended by 20 stable
populations (Fy) as final selection program in winter season of
2022 as presented in Table 2. All these 20 populations (F7) and
Top Star F; hybrids as check commercial cultivar evaluated in
a randomized complete block design with three replicates
during winter season of 2023.

Table 1. Source and characteristics of the used hybrids in
the selection program
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1 90 9016 USA Dolma 54 12 7
2 Top TopStar Japan Dolma 49 10 6
3 AL Al-Kapeer USA Dolma 45 13 6
4 M Madrid  Spain Dolma 40 9 6
5 ESP Espirina India Dolma 39 10 5
6 BS BellyStar Turkey Dolma 39 8 5

2019Early spring season  2019Autumn season 2020Winter season 2021Winter season 2022Winter season 2023Winter season
(6F2) (33F3) (26 F4) (21 Fs) (20 Fo) (20 Fy)
90 90-1 90-1-20 90-1-20-5 90-1-20-5-3 90-1-20-5-3-10
90-10 90-10-8 90-10-8-4 90-10-8-4-4 90-10-8-4-4-2
90-11 e s s e
90-12 90-12-2 90-12-2-9 90-12-2-9-3 90-12-2-9-3-3
90-17 90-17-3 90-17-3-6 90-17-3-6-2 90-17-3-6-2-9
90-19  ———— e s e
90-21 90-214 e e e
90-22 90-22-10 90-22-10-1 90-22-10-1-4 90-22-10-1-4-8
Top Top-4 Top-4-2 Top-4-2-1 Top-4-2-1-2 Top-4-2-1-2-6
Top-6 Top-6-17 Top-6-17-6 Top-6-17-6-4 Top-6-17-6-4
Top-7 Top-7-19 e e
Top-9 Top-9-12 Top-9-12-8 Top-9-12-8-7 Top-9-12-8-7-3
Top-14 Top-14-11 Top-14-11-5 Top-14-11-5-3 Top-14-11-5-3-2
Top-16 e e e e
Top-20 Top-20-4 Top-20-4-7 Top-20-4-7-4 Top-20-4-7-4-2
AL AL-1 AL-1-5 AL-1-5-6 AL-1-5-6-2 AL-1-5-6-2-1
AL-6 AL-6-9 AL-6-94 AL-6-9-4-3 AL-6-9-4-3-2
AL-9 AL-9-15 AL-9-15-3 AL-9-15-3-9 AL-9-15-3-9-1
AL-15 AL-154 e e
AL-19 e s e s
M M-5 M-5-7 M-5-74-8 M-5-7-4-8-3
M-7 M-7-3 M732 e e
M-13 M-139 e e
M-18 M-18-6 e s e
M-19 M-194 M-19-4-1-8 M-19-4-1-8-2
ESP ESP4 e e s
ESP-8 ESP-8-3 ESP-8-3-8 ESP-8-3-8-2 ESP-8-3-8-2
ESP-14 ESP-14-2 ESP-14-2-6 ESP-14-2-6-4 ESP-14-2-6-4-3
BS BS-5 BS-5-2 BS-5-2-5 BS-5-2-5-3 BS-5-2-5-3-1
BS8  ——— e e
BS-12 - e e
BS-17 BS-17-1 BS-17-1-6 BS-17-1-6-7 BS-17-1-6-7-2
BS-19 BS-19-7 BS-19-7-3 BS-19-7-34 BS-19-7-3-4-2

The plot area was 7.5 m? (7.5 m long x 1.0 m width).
Drip irrigation system was used with a distance of 1 m
between each two dripper lines and 25 cm between plants in
the same line. Routine agricultural practices for pepper

production were done according to the ministry of agriculture
recommendations.
Data recorded:

Phenotypic selection based on the morphological
characters was used in the best plants growing in winter
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conditions were labeled from each population. The best plants
from the labeled ones in each population was selected to
obtain seeds of the next generation during the successive
seasons of 2019-2022. At the winter season of 2023, F;
populations, the following parameters were determined.

The selected F7 genotypes with the controls were
evaluated concerning some traits including total yield per
plant (g), total yield per fed. (ton), early yield per plant (g)
(calculated as the first harvest), early yield to total yield ratio
(%), total number of fruits per plant, average fruit weight (g),
fruit length (cm), and fruit diameter (cm).

Degree of homogeneity:

In the F7 season coefficient of variation (CV%) as an
indicator of homogeneity was calculated for all populations as
individual plants for each genotype related to each character
studied as following:

Vs?
CV.%= 5 x 100

Where,
S?is the variance
52 = X2 -C0%/m)
n-1
Xx? is total square of values
Ix? =Y (23 +x + x5+ -+ x2)
(Zx)? is square of total values
(Zx)% = (x1 + x5 + x3 + - +x,)?
n is number of observations, and X is the grand mean
Coefficient variation (C.V.%) was classified as
suggested by Sivasubramanian and Menon (1973) as follows:
Low; 0-10%, Moderate; 10-20% and High; above or equal to
20%.
Genetic parameters:
Variability in 20 different genotypes was measured in
terms of mean, range, genotypic coefficient of variation

(GCYV), phenotypic coefficient of variation (PCV), heritability
(h?), expected genetic advance, and genetic advance as a
percentage of the mean (GAM). The genotypic and
phenotypic variances were calculated as suggested by Singh
and Chuadhary (1995). The genotypic and phenotypic
coefficient of variation were calculated by formula suggested
by Burton and Devane (1953).

Heritability in broad sense (h%s) estimates were
obtained as described by Burton and Devane (1953),
heritability in broad sense was determined as follow:

02 02 62
h%(b.s.) = ,,z—,f,, x 100 = %xlﬂﬂ
RESULTS AND DISCUSSION

Degree of homogeneity:

Degree of homogeneity is expressed as the coefficient
of variation (CV%). It is very often used to describe
variability in a population of study. CV% is classified as
suggested by Sivasubramanian and Menon (1973) which
indicated high homogeneity when the CV% is lower than
10%, moderate homogeneity when the CV% ranged between
10-20% and low homogeneity when its value more than 20%.

In the current study estimated CV% values for yield
per plant and yield ton per fed. (Table 3) ranged from 0.41%
(genotype Top-20-4) to 113.03% (ESP-14-2) with a mean of
14.69% in the selected genotypes. Among the 20 selected
genotypes, fourteen ones recorded low CV% (Less than 10%)
and showed values nearly similar that of the check hybrid
(Control) indicating high homogeneity. In addition, three
genotypes showed moderate coefficient variance.
Meanwhile, there were three genotypes showed high
coefficient variance indicating lower homogeneity. The
results were consistent with previous studies by Tripodi ef al.
(2020) and Anilkumar e? al. (2021).

Table 3. Estimated coefficient of variation (CV %) values for six studied traits in the selected genotypes (season 2023)

Lines Yield/  VYield/ Early yield/ Early to Total number Average fruit  Fruit  Fruit diameter Mean
plant (g) fed. (Ton) plant (g) total yield ratio of fruits/plant  weight (g) length (cm) (cm)

90-1-20-5 346 L 346 L 555L 594 L 285L 224 L 210L 3.76 L 3.67
90-10-8 405L 405L 1050 M 712L 244 L 189L 7.03L 5.06 L 5.27
90-12-2 442 L 442 L 9.38L 574 L 5.06 L 165L 1745M 275L 6.36
90-17-3 568 L 568 L 18.86 M 18.02M 401L 189L 750L 8.73L 8.79
90-22-10 1.60 L 1.60 L 6.98 L 544 L 0.70L 221L 890L 1158 M 4.88
Top-6-17 2320M 23.20H 9.89L 27.39H 6.21L 17.23M 322L 39.23H 18.70
Top-4-2 523L 523L 6.25L 793L 518L 104L 30.30H 9.94L 8.89
Top-9-12 211L 211L 1197 M 1274 M 0.82L 214 L 1597 M 239L 6.28
Top-14-11 363L 363L 445L 381L 215L 3.04L 291L 819L 3.98
Top-20-4 041L 041L 571L 593L 150L 142L 6.75L 3.03L 314
AL-1-5 741L 741L 13.90M 1489 M 430L 436 L 3.68L 12.06 M 8.50
AL-6-9 16.39M 16.39M 1533 M 511L 531L 11.33M 795L 10.02 M 10.98
AL-9-15 2827TH 28.27H 21.74H 11.28M 13.13 M 16.76 M 35.90H 142L 19.60
M-5-7 3438H 34.38H 32.38H 524 L 14.08 M 2295H 448 L 5.08L 19.12
M-19-4 6.12 L 6.12 L 11.66 M 16.18 M 0.88L 595L 6.54 L 356 L 712
ESP-14-2 113.03H 113.03H 8291 H 2953 H 4161 H 7760 H 18.87 M 525L 60.23
ESP-8-3 584 L 584 L 0.23L 6.08 L 369L 3.66 L 1317M 264 L 514
BS-5-2 1649M 1649M 556 L 1557 M 8.04L 8.48 L 7.00L 18.77M 12.05
BS-17-1 585L 585L 9.39L 528 L 247L 3.36L 17.72M 1845 M 8.55
BS-19-7 6.31L 6.31L 771L 419 L 352L 3.36L 549 L 8.23L 5.64
Mean 14.69 14.69 14.52 10.67 6.40 9.63 11.15 9.01

Check (Top Star) 543 L 543 L 12.36 M 8.04 L 400 L 1.73L 457 L 11.25M 6.60

L; low coefficient of variation (>10%), M; medium coefficient of variation (10-20%), H; high coefficient of variation (>20%)

For early yield for the selected populations, a number
of eleven genotypes showed high homogeneity and lower
CV%. A number of six genotypes showed moderate

homogeneity with percent ranged from 10-20% CV. On the
other hand, a number of three genotypes including (AL-9-15,
M-57 and ESP-14-2). According to Table 3 there are twelve
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genotypes out of the selected twenty showed high
homogeneity with low CV% for early to total yield ratio.
Meanwhile, there were six genotypes showed moderate
homogeneity and two genotypes shower lower homogeneity
(TOP-6-17 and ESP-14-2) as compared to control.

For total number of fruits per plant the degree of
homogeneity was high for 17 genotypes. In addition, there
were two genotypes showed moderate homogeneity (AL-9-
15 and M-5-7) and one genotype showed low homogeneity
(ESP-14-2). A number of fifteen genotypes showed high
homogeneity for average fruit weight character. While, three
genotypes with moderate homogeneity and two with low
homogeneity.

Concerning fruit length and diameter, there were
thirteen and fourteen genotypes showed lower CV%,
respectively indicating high homogeneity. In addition, five
genotypes showed moderate homogeneity with CV% ranged
between 10-20% in both traits. Meanwhile, there were two
genotypes (TOP-6-17 and AL-9-15) and one genotype (TOP-
6-17) showed CV% higher than 20% indicating low
homogeneity for fruit length and diameter characters,
respectively.

In the current results, out of the selected genotypes,
ESP-14-2 genotype showed high coefficient of variation
among all traits, except for fruit length and fruit diameter.
Furthermore, the high genetic variance for all traits in this
genotype indicates high heterogeneity. In addition, there were

two other genotypes (AL-9-15 and M-5-7) showed high
coefficient of variation in three different characters including
yield per plant, yield per fed. and early yield per plant while
in the other characters their coefficient of variation ranged
between moderate to low which indicates heterogeneity
among these three characters for these two genotypes. For
these three genotypes, the variance analysis showed
significant variations between the genotypes in particular
characteristics, demonstrating a wide range of diversity in
these genotypes that can be utilized through selection. These
results are consistent with previous findings reported by
Suwor et al. (2017).

Mean Performance:

The mean performance of total yield per plant and per
feddan is presented in Table 4, showing that the new selected
genotype widely varied in this trait. The best genotypes for
yield amount included BS-5-2, M-19-4, TOP-4-2 and 90-17-
3 with values ranged between 2032 and 2342 g per plant.
These superior lines produced total yield with a percentage
(78-90%) out of the control yield amount (Top Star).
However, it is very good that some of the new selected lines
produced about 80-90% of total yield out of the total yield of
the commercial F; hybrid (Top Star). For early yield trait a
number of four of selected genotypes showed early yield
higher than the control (TOP-4-2, 90-12-2, M-19-4 and TOP-
9-12) which considered as a good indicator for highly
improving this trait in the selected populations.

Table 4. Mean performance of evaluated the selected new lines for some plant and fruit characters (season 2023)

Lines Yield/ Yield/  Earlyyield/ Early to total yield Total number Average fruit Fruit Fruit
plant (g) fed.(Ton) plant (g) ratio (%) of fruits/plant  weight (g)  length (cm) diameter (cm)
90-1-20-5 1006.89 16.11 13.46 1.34 28.51 3532 8.06 3.58
90-10-8 125010  20.00 18.10 145 30.83 4054 10.85 437
90-12-2 1659.70 26.56 3154 1.90 36.20 45.87 12.22 347
90-17-3 2032.81 3253 27.76 1.36 37.42 54.30 10.96 461
90-22-10 1091.54 17.46 20.47 1.87 30.15 36.21 10.30 452
Top-6-17 692.05 11.07 15.53 2.34 25.50 26.96 6.49 415
Top-4-2 2257.12 36.11 32.88 1.46 39.71 56.84 7.94 5.28
Top-9-12 185724  29.72 31.09 1.68 36.57 50.79 10.98 9.14
Top-14-11 1237.83 19.81 13.04 1.05 29.99 41.28 10.25 452
Top-20-4 714.69 11.44 15.86 222 25.69 27.83 10.58 7.19
AL-1-5 915.70 14.65 16.72 1.83 2791 32.79 9.39 3.63
AL-6-9 1671.82 26.75 28.32 1.70 34.40 4841 9.56 5.36
AL-9-15 1143.54 18.30 19.49 1.73 28.11 40.10 9.95 461
M-5-7 682.85 10.93 13.62 201 24.37 27.44 8.90 3.36
M-19-4 2263.30 36.21 31.18 1.39 38.81 58.32 9.06 441
ESP-14-2 907.61 1452 16.54 2.34 26.38 28.34 12.92 241
ESP-8-3 656.00 10.50 15.05 230 24.60 26.66 344 4.56
BS-5-2 234235 3748 28.80 1.25 38.88 59.98 9.69 5.03
BS-17-1 1484.85 23.76 26.18 1.76 32,57 45.57 10.54 5.78
BS-19-7 1871.78 29.95 27.83 149 36.26 51.59 9.94 5.55
Check (Top Star)  2598.50 41.58 30.48 117 40.62 35.32 9.02 2.38
LSD (0.05) 469.85 7.52 6.95 043 5.03 9.82 16.74 0.95
LSD (0.01) 629.34 10.07 9.31 0.58 6.74 13.15 22.42 1.27

Furthermore, for early to total yield ratio the genotypes (ESP-14-2, TOP-6-17, ESP-8-3, TOP-20-4 and M-5-7) recorded higher values 2.34, 2.34, 2.30,

2.22 and 2.01 % as compared to control which gave 1.17%.

For total number of fruits per plant, the control (F; Top
Star hybrid) was the superior followed by seven genotypes
having 90-95% out of the control in this trait. The control
recorded 40.62 fruits per plant followed by the seven superior
genotypes giving a number of 36 - 39 fruits per plant.
However, the control showed higher number of fruits it
showed lower average fruit weight. On the other hand, the
same seven genotypes showed higher average fruit weight
with lower number of fruits per plant as compared to control.

In concern to fruit length, there were two genotypes
showed 12 cm fruit length which is not desired for the
Egyptian customers. The desired fruit length should be ranged
between 8-10 ¢cm similar to control. in this connection, all of
the selected lines were at this range of fruit length, except for
three genotypes (ESP-14-2, 90-12-2 and ESP-8-3). The
selected genotypes showed a great variation in fruit diameter
which consume in having a wide range of genotypes that can
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be used for hybridization for producing different shape of
pepper hybrid fruit.
Genetic parameters:

Estimated genetic parameters of the new selected
genotypes for some yield and fruit characters are shown in
Table 5. The current results showed a noticeable amount of
environmental effect for total yield per plant and total yield
per fed. Low difference between genotypic and phonotypic
variance value (0.97 and 1.05) was observed for total yield per
plant. Since the phonotypic variance (6°P) due to genotypic
variance (6°g) by 92.34%, while 7.7% due to environmental
effect (c%). The estimate broad sense heritability (h%b) was
high (0.92); while, expected genetic advance as a percent of
mean (GAM%) was high (143.19%). Furthermore, total yield
per plant and per fed. under this study showed high GCV and
PCV% values. Moderate genotypic and phenotypic
coefficient of variance was observed for early yield per plant
and early to total yield ratio. Furthermore, the phonotypic

variance (o?P) due to genotypic variance (6°g) by 89.57%,
while 10.5% due to environmental effect (%) for early yield
trait. For early yield GCV%, PCV%, h2bs and GAM%
recorded values of 56.30, 59.49, 090 and 109.77,
respectively. For early to total yield ratio, high ratio values
were observed of 6°g/ o%p (86.08%), GCV (37.65%), PCV
(40.58%) and h’bs (0.86) which suggested low environmental
effect for this trait.

The heritability represents the proportion of
phenotypic variation that is passed from parent to progeny.
The greater the heritable variation, the higher the potential for
fixing the traits through selection (Jang et al., 2017). The
current results indicating the role of additive and non-additive
gene action in the expression of these characters and further
improvement of these characters would be easier through
mass selection, progeny selection or any modified selection
procedure aiming to exploit the additive gene effects rather
than simple selection.

Table 5. Estimated genetic parameters of the evaluation of the selected new lines for some yield and fruit characters

Genetic Yield/ Yield/ fed. Early Early to total yield Total number Average fruit Fruit length Fruit
Parameters plant (g) (Ton) yield/plant (g) ratio (%) of fruits/plant  weight (g) (cm) diameter (cm)
CV% 20.84H 20.88H 1921M 1514 M 9.70 L 1440 M 1317 M 1202 M
c’e 0.08 20.68 17.66 0.07 9.28 35.28 2.18 0.33
c%g 0.97 248.14 151.70 043 80.22 375.92 6.12 5.87
op 1.05 268.83 169.37 0.50 89.49 411.20 831 6.20
o’g/o?p 92.34 92.31 89.57 86.08 89.64 9142 73.74 94.67
GCV% 72.34H 72.31H 56.30H 37.65H 2852H 47.02H 2207H 50.65H
PCV% 75.28H 75.27H 59.49H 4058 H 30.13H 49.17H 25.70H 52.06 H
GCV/PCV 93.75 5.86 7.27 131.70 10.01 4.72 29.80 39.06
hs 092H 0.92H 0.90H 0.86H 0.90H 091H 0.74H 095H
GA 1.95 31.18 24.01 125 17.47 38.19 438 4.86
GAM% 143.19H 143.12H 109.77H 71.96 H 55.63 H 92.60 H 39.05H 101.53 H

H, High; M, Moderate; and L, Low

The heritability in broad sense, which refers to the
ratio of genotypic variance to total variance, was described by
Yunandra et al., (2018). Characteristics with high heritability
in broad sense demonstrate that a significant portion of the
phenotypic variance is attributable to genotypic variance and
is less affected by the environment. Consequently, selection
can lead to substantial improvements in those characteristics
(Xiao et al., 2016). While heritability estimates may not offer
precise predictability of the breeding value, genetic advance
is considered to be more beneficial measure. As a result, the
estimation of heritability along with genetic advance is
typically more practical than heritability alone in projecting
the resulting impact when selecting the best individuals
(Hasanuzzaman and Golam, 2011).

The total number of fruits per plant showed lower
coefficient of variance with values of o’g and o*p 80.22,
89.49%, respectively. Furthermore, it showed high GCV %,
PCV%, h2bs and GAM% with values 28.52, 30.13, 0.90 and
55.63%, respectively. The average fruit weight, fruit length
and fruit diameter all followed the same trend for genetic
parameters giving moderate coefficient of variance and high
GCV%, PCV%, h2bs and GAM% values.

The broad sense heritability shows how effectively
genotypes can be selected based on their phenotypic
performance (Belay et al., 2020). In the current results, all of
the characters showed high heritability estimates. The high
heritability estimates suggest that the population could
undergo mass selection or a modified selection process to take
advantage of any additive effect (Solomon ez al., 2019).

Moreira et al. (2018) demonstrated that using
heritability estimates in conjunction with genetic advance and
genetic advance in percent of mean is more effective in
predicting the outcome of selecting the best individuals within
a population compared to relying solely on heritability
estimates. Additionally, Sewore and Abe (2024) stated that
when heritability is predominantly attributed to additive gene
effects, the expected genetic advance will be high.

Kadium and Svyantek (2023) suggested that broad
sense heritability estimates should be considered together for
effective selection purposes. Traits such as yield per plant,
early yield per plant, average fruit weight and number of fruits
per plant, which have high heritability estimates and genetic
gain, could be improved through selection.

CONCLUSION

Selection is the first step in a successful plant breeding
program of parents and genetic diversity. In the current study,
six F» hybrids was selected from the best commercial dolma
pepper hybrids in the Egyptian market including 9016, Top
Star, Al-Kapeer, Madrid, Espirina and Belly Star. Out of the
selected genotypes, the best genotypes for yield amount were
BS-5-2, M-19-4, TOP-4-2 and 90-17-3. These superior lines
produced higher total yield. So, this study recommends these
genotypes can be used as a superior parent for a hybridization
program. In addition, the genotypes BS-5-2, M-19-4, TOP-4-
2 and 90-17-3 can be used as good material or genotypes after
conducting stability and disease resistance.
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