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ABSTRACT

This experiment was carried out at the special farm in El-maia, Dikirnis
District, Dakahlia Governorate, Egypt, during 2005 to 2008 seasons. The genetic
materials used in the present investigation included two cultivars (Fy hybrid). The two
hybrids belonging to (Capsicum annuum L.) which were selfed for five generations
during 2005 to 2007 in summer and winter of each season consecutive, to obtain six
inbred lines, these lines were called as P1, P2, P3, P4, P5 and P6 which were used in
half diallel cross mating design to obtain 15 Fq hybrids. The original populations,
inbred lines and their F1 hybrids were evaluated for some economic traits; vegetative
growth, flowering, fruit, yield and its component as well as quality traits in field trial
during summer 2008 season. The obtained results showed that the highest values
recoded in the F1 hybrids compare with original populations and inbred lines were; i.e.,
P1xP2 and P1xP6 for earliness; P2xP5 for fruit set percent; P2xP6 and P5xP6 for
early yield per plot; P3xP4 for total yield per plot; P2xP5 and P1xP2 for total fruit
number per plant. As well as, quality traits; i.e., P2xP3, P1xP2 and P1xP3 for total
soluble solid in green fruit, P1xP2 and P1xP4 in red fruit; P3xP4, P3xP6 and P4xP6
for ascorbic acid in green fruit, P3xP6 for ascorbic acid in red fruit; P2xP3 and P1xP3
for carotene content in green fruit. However, P1xP2 was the best in red fruit. These
crosses could be used in breeding program according to their objectives. Moreover,
some of these Fy hybrids can be used as commercial cuitivars which may competate
with imported hybrids.

INTRODUCTION

Hot pepper (Capsicum annuum L.} is considered one of the most
favorable and common vegetable crops grown in Egypt, as well as, in other
countries. It's cuitivated under open field and in greenhouses conditions.
Therefore, it's available in the market all the year around, Ibrahim (2007). Hot
pepper (Capsicum annuum L.} are valuable on account of their richness in
ascorbic acid, which is an important vitamin. The fruit color is due to the
presence of total carotenoids pigments. The extent of coloring matter is used
to impart colour to the other food products, kumar (2003). Hot pepper shows
a wide range of variation for growth characteristics Villalon, (1983); Crossman
et al. (2000), Kumar and Lal (2001), Elizabeth et al. (2003), Sreelathakumary
and Rajamony (2003), Qaryouti ef al. (2003), Manju and sreelathakumary
{(2004), Geleta et al. (2004), Khalaf-Allah et al. (2004), Nwachukwu et al.
(2007), Mahajan et al. (2007), Rodriguez et al.-(2008), for flowering traits,
Mohamed (2004), Legesse (2001), Elizabeth et al. (2003), Sreelathakumary
and Rajamony (2003), Cho et al. (2003), Geleta et al. (2004), Khalaf-Allah et
al. (2004), El-Gazzar et al. (2007) and Rodriguez et al. (2008), for fruit
characteristics, Elizabith et al. (2003), El-Gazzar et al. (2007), Rodriguez et
al. (2008), for yield and its components traits, Olufolaji and Makinde (1994),
Mohamed et al. (1995), Sabrina et al. (2003), Valsikova and Belko (2004), El-
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Gazzar et al. (2007), Rodriguez et al. (2008), As well as quality traits, Khalil et
al. (1988), Kumar et al. (2003), Hornero et al. (2004), Perucka and Materska
(2007). The objectives of this study was to characterize the efficiency of the
selection of hot pepper lines from two populations; Autlan and HP192. Also,
the objective of this study was to produce hot pepper inbred lines and -
crossing them to obtained F; hybrid which evaluated for some economic traits
to determine the best genotypes for commercial production. Also, to show the
best genotypes could be used in the program of hot pepper breeding to
improve hot pepper hybrids.

MATERIALS AND METHODS

In this investigation six lines which were desired from two different
populations and their 15 F, hybrids were used as genetic materials. The
experiment were designed in a randomized complete block design (R.C.B.D)
with three replicates. Each replicate consisted of 23 plots which included: two
original populations (Autlan, HP192), 6 inbred lines and their 15 F, hybrids.
Every plot consists of one ridge 10 m. long and 1 m. wide. In each replicate,
20 plants for each genotype were planted in a single row at spacing of 1 m.
between rows and 50 cm. between plants within the row. Seeds were sown in
mid February and forty five day old seedling was transplanted in the first
week of April with one seedling per hill. Data were recorded on five plants
within plot on the following traits: Vegetative traits; Plant height cm. (from the
crown to the top of the plant in the end of the season), Number of branches,
Internodes length (cm) and Leaf area (cmz) (Koller, 1972). Flowering traits;
Flowering date (number of days to flowering 50% of plants) and Fruit set
percent. Fruit characteristics were determined by measuring the following
traits on 5 randomly fruits per plot. Fruit length (cm). Fruit diameter (cm), Fruit
shape index, Fruit flesh thickness (mm) and average fruit weight (g), Yield
and its component traits were measured on five plants per plot and the
following traits were evaluated: fruits number per plant and fruits weight per
plot (Kg.). Also, Quality analysis were measured as; Dry weight of fruits (%)
at two stage — green (GF) and red fruit (RF)- Samples (100g) from fresh fruits
were oven dried at 70C° for 72 hours till a constant dry weight. Ascorbic acid
content (mg./ 100g. fresh weight) at two stages — green and red mature
fruits.( Rangana, 1979). Total soluble solid content (%) determine in green
and red fruit by Abbe hand refractometer ( Rick, 1974). Photosynthetic
pigments (Chlorophyll and carotene) for fruits and leaves, were
calorimetrically determined as described by (Mckinney, 1941). The means of
these observation were used to conduct the analysis of variance among
genotypes using LSD at 0.05 ( SAS program, V 9.1, 2005).

RESULTS AND DISCUSSION

Vegetative traits:

Data for vegetative growth traits represented in Table (1) show
significant differences among hot pepper genotypes for plant height, number
of branches, internode length, leaf area and chlorophyll leaves.

8936



J. Agric. Sci. Mansoura Univ., 34 (8), August, 2009

Concerning plant height, data of plant height showed that the values
were ranged from 56.10 to 100.53 cm. for P1 and cross P3xP5, respectively.
On the other hand, the crosses P2xP3, P2xP5, P3xP5 significantly exceeded
than all original populations. While, the crosses P2xP5, P3xP5 were
significantly exceeded than all the studied inbred lines. These results in
agreement with, Crossman ef al. (2000), Kumar and Lal (2001), Elizabeth et
al. (2003), Sreelathakumary and Rajamony (2003), Qaryouti et al. (2003),
Geleta et al. (2004), Khalaf-Allah et al. (2004), Nwachukwu et al. (2007),
Mahajan et al. (2007) and El-Gazzar et al. (2007).

Table (1): Means performance of hot pepper genotypes for vegetative

traits
aracters| Plant height | Number of Internode Leaf areazl Ch::;‘t:g: vi
IGenotyp: {cm) branches length {cr) | plant (cm®) (malg.)
Original populations
JAutlan 82,70ghij 9.87ij 3.30j 498 .4efg 0.408m
HP192 89.70cdef 8.47bcdef 7.00bc 535.2cde 0.928a
inbred lines
P1 56.10m 9.00ghij 3.07j 260.6k 0.655l
P2 84.50fghi 12.33a 4.63hi 473.7g 0.686ki
P3 91.70bc |  8.87hij 5.73ef §81.3¢ 0.812cde
P4 74.66ki 7.27k 5.07gh 271.7k 0.779efg
P5 89.76cdef 9.73cdefg 7.93a 685.6b 0.839bcd
P6 69.761 6.071 5.60efg 303.0jk 0.747fghi
Fy hybrids
P1x P2 73.70k 9.90bcde 4.10i 375.%h 0.713hijk
P1xP3 85.53efghi 9.97bcde 4.60hi 492 .9efg 0.738ghij
P1x P4 78.76jk 9.70cdefg 4.23i 287.5jk 0.763efgh
P1xP5 86.06defgh 9.30efgh 5.00gh 482.5fg 0.845bc
P1x P6 77.43ik 9.23efghi 4.60hi 298.4jk 0.716hijk
P2 x P3 95.90ab 10.63b 5.50efg 668.3b 0.748fghi
P2 x P4 90.73bcd 10.33bc 5.20fgh 310.5jk 0.699ijkl
P2 x P5 100.53a 10.17bed 6.63bcd 409.2h 0.784defg
P2 x P6 86.53cdefgh 9.50defgh 5.23fgh 374.5hi 0.780efg
IP3 x P4 87.00cdefg 9.43defgh 5.60efg 466.7g 0.894ab
IP3 x P5 98.60a 9.10fghij 7.03be 784.3a 0.879ab
P3 x P6 85.06efghi 8.33j 6.00de 572.2cd 0.799cdef
P4 x P5 90.26cde 9.27efgh 6.40cd 510.2efg 0.788defg
P4 x P& 80.16ij 8.87hij 5.73ef 323.6ij 0.767efgh
P5 x P6 81.43hij 9.07ghij 7.07b 527 .6def 0.673ki
LSD 0.05 | 54171 0.7748 0.6458 50.939 0.0555 |

Means with the same letter in the same column are not significantly different (L.S.D at 0.05
level of probability)

Concerning number of branches per plant, data for these trait
showed that there were significant differences among genotypes for number
of branches per plant. The greatest value (12.33) was obtained by P2. While,
the lowest value (6.07) was gained by the inbred line P8. As for Fy hybrids,
the crosses P2xP3, P2xP4 and P2xP5 were gave higher values compared
with all original populations and their inbred lines except P2. These results in
agreement with, Crossman et al. (2000), Kumar and Lal (2001) Elizabeth et
al. (2003), Kumar et al. (2003), Sidky (2003) and Mahajan et al. (2007).
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Regarding internode length, data listed in Table (1) indicated that
there were significant differences among hot pepper genotypes, while the
values ranged from 3.07 cm. to 7.93 cm. for P1 and PS5, respectively.
Concerning F, hybrids, the P3xP5 and P5xP6 were significant exceeded the
original populations and inbred lines except HP192 and P5 which recorded
7.00 and 7.93 cm, respectively. The similar results are reported by
Sreelathakumary and Rajamony (2003) and Rodriguez et al. (2008).

Also, the results of leaf area listed in Table (1) mentioned that there
were significant differences among genotypes the highest value was
obtained by the cross P3xP5 (784 3 cm?), On the contrast, the lowest leaf
area was gained by P1 (260.6 ¢m %), While, the crosses P3xP5 and P2xP3
were significant more than original populations. Although, the cross P3xP5
was greatest significant than all inbred lines. These observation were
recorded earlier by Uddin et al. (2003), Sreelathakumary and Rajamony
(2003), Khan et al. (2005).

Concerning chiorophyll leaves content, comparison among means of
various genotypes were arranged in Table (1). The results clearly show that
Autlan cultivar (0.408) had the least value. In contrast, the greatest value
obtained by the cultivar HP192 (0.928). However, some crosses were
intermediate, while others were significant exceeded than their some inbred
lines. As well as, the crosses P3xP4 and P3xP5 significantly exceeded than
all inbred lines except P5.

Flowering traits:

Data presented in Table (2) indicated that there were significant
differences among all studied genotypes for flowering traits.

Concerning flowering date, comparison among means of various
genotypes were arranged in Table (2) Data clearly show that P1xP2 (45.13
days) had the lowest number of days from transplanting to flowering 50% of
plants and as a result it's the earliest cross. On the other hand, the longest
period were obtained by P3 (61.17 days) and P4 (60.40 days) inbred lines.
However, some crosses were intermediate, while others were earlier in
flowering date than inbred lines such as P1xP2 (45.13 days) and P1xP6
(45.67 days). These results are in the same trend reported by Geleta (2001),
Elizabeth et al. 2003, Sreelathakumary and Rajamony (2003), Cho et al.
(2003), Geleta et al. (2004), Khalaf-Ailah et al. (2004), El-Gazzar et al. (2007)
and Rodriguez et al. (2008).

Regarding fruit set percent, data listed in Table (2) indicated that
there were significant differences among genotypes for fruit set percent. The
values ranged from 62.83% to 81.73% in P6 and P2xP5, respectively. While,
the cross P2xP5 was significant exceeded than the original populations and
inbred lines except P2 and P5. The similar results are reported by Mchamed
(2004).

Fruit characteristics:

Significant variation was detected among genotypes for fruit length,
fruit diameter, fruit shape index, fruit flesh thickness and average fruit weight.

8938



J. Agric. Sci. Mansoura Univ., 34 (8), August, 2009

Table (2): Means performance of hot pepper genotypes for flowering

traits :
Traits . o
enotypes Flowering date Fruit set %
Orlginal populations
lAutlan 51.40gh 65.47fgh
HP192 58.60bc 71.70cd
Inbred lines
P1 47.20kim 70.57cde
P2 54.33def 79.33ab
P3 61.17a 66.20efgh
P4 60.40ab 71.87cd
P5 54.93de 78.43ab
P6 50.80hi 62.83h
F; hybrids

P1 x P2 45.13m 73.10cd
P1 x P3 49.07ijk 65.73fgh
P1 x P4 47.30kim 72.73cd
P1 x P5 47.63k! 73.60cd
P1 x P6 45.67Im 64.70gh
P2 x P3 54.30def 69.50def
P2 x P4 53.20efg 75.20bc
P2 x P5 50.33hij 81.73a
P2 x P6 48.60ijk 66.40efgh
P3 x P4 58.50bc 66.37efgh
P3 x P5 56.37cd 69.0ndefg
P3 x P6 §2.33fgh 63.37h
P4 x P5 53.40def 70.93cde
P4 x P6 50.20hij 66.47efgh
P5 x P6 48.37ik 69.20defg
LSD 0.05 2.3055 4.7428 |

Means with the same letter in the same column are not significantly different (L.S.D, 0.05
level of probability)

Concerning fruit length, data presented in Table (3) show that the
mean values for fruit length. The P6 (14.26 cm) exhibited the highest mean,
while the P1 (3.84 cm) had the lowest ones. For the crosses P1xP6, P2xP5,
P2xP6, P3xP6, P4xP6 and P5xP6 were significant exceeded than original
populations and their inbred lines except P6. The similar results were
observed on pepper by Geleta (2000), Kumar and Lal (2001), Cho et al.
(2003), Kumar et al. (2003), Qaryouti et al. (2003), Sreelathakumary and
Rajamony (2003), Khalaf-Allah et al. (2004), Geleta et al. (2004), Nwachukwu
et al. (2007), El-Gazzar et al. (2007), Mahajan et al. (2007) and Rodriguez et
al. (2008).

Regarding fruit diameter, the results indicate that the cultivar HP192
recorded the widest fruit, On contrast, the thinnest fruit observed by the P6
inbred line. Although, the crosses P1xP3, P1xP4 and P3xP4 were significant
greater than all inbred lines except P1, P3 and P4. On the other hand, the
same crosses were significantly exceeded the original populations except
HP192 (2.61 cm). These findings were recorded on pepper by Geleta (2001),
Cho et al. (2003), Qaryouti et al. (2003), Kumar et al. (2003),
Sreelathakumary and Rajamony (2003), Geleta et al. (2004), Khalaf-Allah et
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al. (2004), El-Gazzar et al. (2007), Nwachukwu et al. (2007) and Rodriguez et
al. (2008).

The means of genotypes for fruit shape index are illustrated in Table
(3). Obiviously, data show that the P6 (9.47) and P2xP6 (9.22) exhibited the
bigest fruit shape index. While, the least value was obtained by P1 (1.77).
Since, the crosses P2xP6 and P5xP6 were greatest values more than original
populations and inbred lines except P6. These results are in agreement with
those reported by Qaryouti et al. (2003), Khalaf-Allah et al. (2004),
Nwachukwu et al. (2007) and El-Gazzar et al. (2007).

The data of fruit flesh thickness indicate that there were significant
differences among hot pepper genotypes, results in Table (3) showed that the
highest value were recorded by the cultivar HP192 (2.85 mm) while, the lower
value obtained by P2 (1.71 mm.). For F; hybrid, the crosses P1xP3 and
P1xP4 were significant exceeded for all inbred lines except P1. Similar
results were observed on pepper by Kumar and Lal (2001), Geleta et al.
(2004), Khalaf-Aliah et al. (2004) and El-Gazzar et al. (2007).

Table (3): Means performance of hot pepper genotypes for fruit
characteristics

pha tors Fruit length | Fruit diameter | Fruit shapoL :;;‘::(2::: Ave"rl:iggehirmt
Genotyp (cm) {cmj} index {mm) (9.)
Qriginal populations

utian 6.65Im 1.79fe 3.72hi 1.84mn 8.10j

HP192 9.00ef 2.61a __3.45i 2.85a 20.87a
Inbred lines
P1 3.84n 2.16b - 1.771 2.56cde 5.61m
P2 9.23e 1.39i 6.66¢cd 1.71n 7.10k)
P3 7.81hijj 2.06bcd 3.80hi 2.32igh 10.53fg
P4 7.18jki 2.26b 3.19jk 2.54ed 12.81d
P5 9.18e 1.66fg 5.53f 1.99jkim 9.24h
P6 14.26a 1.51ghi 9.47a 1.81mn 14.60b
F1 hybrids

P1 x P2 6.92kl 1.88de 3.72hi 2.15ghij 6.53
P1x P3 6.04m 2.19b 2.75k 2.73abc 8.29i
P1 x P4 7.14ikl 2.24h 3.205k 2.80ab 9.52h
P1 x P5 7.265k 1.92de 3.79hi 2.13hijk 7.65ik
P1x P8 10.17d 1.73ef 5.87ef 1.92Im 9.85gh
P2 x P3 8.22fghi 1.83ef 4.50g 1.92Im 8.50i
P2 x P4 8.12ghi 1.92de 4.24gh 2.33fg 10.58f
P2 x P5 10.13d 1.62fgh 6.25de 1.94kim 8.40i
P2 x P6 13.21b 1.43hi 9.22a 1.83mn 10.27fg
P3 x P4 7.63ijk 2.14bc 3.58ij 2.63bcd 11.34e
P3 x P5 8.91efg | 1.92de 4.66g 2.06ijkl 10.34fg
P3 x P6 11.33c 1.84ef 6.18de 2.20fghi 13.00¢d
P4 x P5 8.62efgh 1.93cde 4.47g 2.39ef 11.86e
P4 x P6 13.58ab 1.91de 7.13¢ 2.18ghij 13.55¢
PS5 x P6 13.12b 1.63fgh 8.04b L 1.92im 11.58e
[LSD 0.05 0.811 0.2171 05165 |  0.1913 0.7328

Means with the same letter in the same column are not significantly different {(L.S.D, 0.05
level of probability).

Regarding the average fruit weight, data listed in Table (3) illustrate
that there were significant differences among genotypes. The highest value
was obtained by HP192 (20.87 g.) while, the lowest value recorded by the P1
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inbred line (5.61 g.). In the other word, the cross P4xP6 (13.55 g.) were
significant exceeded than all inbred lines except P6. This observations agree
with the result obtained by Geleta (2001), Sreelathakumary and Rajamony
(2003), Qaryouti et al. (2003), Sidky (2003), Geleta ef al. (2004), Khalaf-Allah
et al. (2004), El-Gazzar et al. (2007), Mahajan et al. (2007) and Rodriguez et
al. (2008).

Yield and its component:
Early season crop:

The means of original populations, inbred lines and their Fy hybrids
for fruit number per plant and fruits weight per plot are presented in Table (4).
For the number of fruits per plant, data show that there were significant
differences among genotypes. The values ranged from 20.67 to 64.00 in P4
and P2xP5, respectively. As for F, hybrids, the crosses P2xP5, P2xP6,
P2xP4 and P1xP5 were significant exceeded than all original populations and
inbred lines. These results agree with lbrahim (2007). Concerning fruits
weight per plot, the crosses P2xP6 and P5xP6 obtained the highest values,
which significant exceeded than the original populations and inbred lines.
This observations in agreement with, Khalaf-Allah et al. (2004) and El-Gazzar
et al. (2007).

Mid season crop:

Data presented in Table (4) revealed that there were significant
differences among hot pepper genotypes for fruits number per plant and fruits
weight per plot. For number of fruits per plant, data show that there were
significant differences among genotypes. The values ranged from 55.67 to
128.33 in HP192 and Autlan, respectively. The crosses P1xP2, P2xP5 and
P1xP5 were significant exceeded than all.inbred lines_except P2. Concerning.
fruits weight per plot, the crosses P4xP5 and P3xP4 obtained the highest
values, which significant exceeded for all inbred lines. Whiie, the data show
that highest values obtained by the cultivar HP192 (23.431 kg).

Late season crop:

The means of genotypes for late fruits number per plant and fruits
weight per plot are presented in Table (4). Regarding number of fruits per
plant, data show that there were significant differences among genotypes. the
values ranged from 33.67 to 84.33 in P1xP6 and Autlan, respectively. In the
case of F; hybrids, the crosses P1xP2, P2xP3 and P2xP5 were significant
more than inbred lines except P2. Means of fruits weight per plot were
represented in Table (4) clear that there were significant differences among
genotypes, which cleared that the cross P3xP6 were exceeded than the
inbred lines except P4 and P6.

Total yield: i

The means of original populations, inbred lines and their F; hybrids
for fruits number per plant and fruits weight per plot are presented in Table
(4). For number of fruits per piant, data show that there were significant
differehces among genotypes. The values ranged from 117.33 to 265.33 in
HP192 and Autlan, respectively. As for F; hybrids, the crosses P2xP5,
P1xP2, P1xP5 and P2xP3 were significant greatest than all inbred lines
except P2 (261.00), On the other hand, ail F, hybrids significant exceed than
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the HP192 cultivar. Concerning fruits weight per plot, the highest value
obtained by the cultivar HP192. On the other hand, the least value recorded
by the P1 inbred line. The cross P3xP4 were significant exceeded than all
inbred lines. Meanwhile, the crosses P2xP4, P2xP5, P2xP6, P3xP6, P4xP5
and P4xP6 were significant highest than inbred lines except P6. This
observations ir agreement with, Crossman et al. (2000), Doshi et al. (2001),
Geleta (2001), Kumar and Lal {(2001), Cho et al. (2003), Qaryouti et al.
(2003), Sreelathakumary and Rajamony (2003), Sidky (2003), Geleta et al.
(2004), Khalaf-Allah et al. (2004), El-Gazzar et al. (2007), Mahajan et al.
(2007) and Rodriguez et al (2008).

Table (4): Means performance of hot pepper genotypes for yield and its
component

cters| Early season crop | Mid season crop | Late season crop Total yield
Genot F.N/P F.Wip F.N/P F.WiP F.N/P _ FWIP F.N/P F.W/P

Original populations

Autlan 52.67defg  9.342ef 128.33a  20.743bc 84.33a 12.429de | 265.33a  43.014bc
HP192 23.33mn  10.354cde| 55.67j 23.431a 38.67ki  14.901a | 117.33k 48.903a
Inbred lines
P1 30.00im 3.6561 |[87.67cdef 9.839i 56.00efg 5.735j 173.67h 19.481j
P2 53.67bcdef 8.328fgh | 127.00a 17.996defg | 80.33ab  10.353fg | 261.00a 37.040fg
P3 30.67kl 6.991hij 81.33fg  17.047fgh |61.67cde 11.924de | 175.33gh  36.895(g
P4 20.67n 5.686jk 66.67hi 17.004fgh | 59.33¢f 14.144abc| 14B6.67] 37.579%fg
P5 37.33ijk 7.523ghi | 94.33cd  17.376fgh | 66.00cd 11.118ef | 187.67def 36.516fg
P6 21.33n 6.683]] 62.00j  18.038defg | 55.33fgh  14.982a | 136.67j  39.887cdef
Fy hybrids

P1 x P2 33.33jkl 4.505k] 12467a 16.915fgh | 75.67b  8.965gh | 234.67b 30.664i
P1 xP3 43.33hi 7.909fghi | 96.67c 16.790gh | 56.00efg  8.547hi | 196.00def 32 541hi
P1 x P4 38.00jj 7.912fghi | 93.67cd 17.946defg | 49.00i 8.272hi |180.67fgh 34.366ghi

P1x P5 59.67abcd 9.920de | 111.00b 17.407fgh | 52.00ghi  7.114ij | 222.67bc  34.145ghi
P1xP6 49.67efgh 9.062efg | 94.00cd 20.280bcd | 33.67 6.478] 177.33gh  34.935gh
P2 x P3 55.33bcde  9.299ef 95.67¢ 16.703gh | 74.33b  12.460de | 222.00bc 37.693defg
P2 x P4 60.33abc  12.092b | 84.00ef 17.547efgh | 59.00ef 13.178bcd | 203.33de  42.892bc

P2 x P5 64.00a 12.271b | 113.00b 20.03%bcde | 75.00b 10.120fg | 252.00a 42.318bc
P2 x P6 60.67ab 13.979a 83.33f  17.375fgh | 67.67c 11.892de | 211.67cd 43.448bc
P3 x P4 46.00gh  11.080bcd | 93.00cde 21.482ab¢ | 56.33efg 11.845de | 195.33def  44.369b
P3 x PS5 53.33cdef 11.617bc | 96.00c  20.076bcde | 43.00k  8.308hi |192.33efg 39.760cdef
P3 x P6 33.67jki 9.336ef | 72.33gh 19.436cdef | 61.00def 14.348ab | 167.00hi 43.476bc
P4 x P5 33.67jkl  7.705ghi | 85.33def 22.371ab | 58.33ef 12.837cd | 177.33gh  42.051bc
P4 x P8 32.00/ki  9.070efg | 71.00hi 19.417cdef | 49.67hi 12.726cd | 152.67if 41.384bcd
PS5 x P6 48.00fgh  12.465ab | 71.00hi 15.058h | 58.00efg 12.946bcd | 177.33gh_41.072bcde

LSD 0.05 7.0599 1.5546 9.0478 2.5841 [iOQGS 1.4736 17.036 3.7904

Means with the same letter in the same column are not significantly different (L.S.D, 0.05
lavel of probabitity). F.N/P: fruits number per plant. F.WIP: fruits weight per plot.

Quality characteristics:

Significant variation was detected among genotypes for fruit dry
weight, total soluble solid , ascorbic acid content, chlorophyll content in green
fruit and caroten content in green and red fruit.

As for dry weight of fruits, data in Table (5) demonstrate the presence
of significant variation among genotypes for dry weight of green and red
fruits. concerning dry weight of green fruits, data show that the values ranged
from 7.67 to 13.40 in the P6 and P2 respectively. In the same time, the
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crosses P3xP5 and P2xP3 significantly exceeded than the original popultions
and inbred lines except the P2 inbred line. These results are in the same
trend reported by Uddin et al., (2003).

Regarding dry weight of red fruits, the results showed that the values
ranged from 8.91 to 18.92 in the inbred lines P6 and P2, respectively. As for
F4 hybrids, the cross P2xP3 exhibited highest value compared with originai
populations and all inbred lines except P2. This findings were recorded by
Uddin et al. (2003) and Perucka and Materska (2007).

Concerning total soluble solid, data presented in Table (5) show the
mean values for TSS in green fruit. The inbred line P2 and the cross P2xP3
(7.73) exhibited the highest mean value, while the P6 (5.20) had the lowest
ones. As for the crosses P2xP3, P1xP2 and P1xP3 were significant
exceeded than all original populations and inbred lines except P2 and P3.
These results in agreement with Geleta et al. (2004) and El-Gazzar et al.
(2007).

In respect with total soluble solid in red fruit, data presented show
that values ranged from 6.87 to 9.97 in P2 and P1xP2, respectively. As for
the crosses P1xP2 and P1xP4 were significant exceeded than all original
populations and inbred lines except P2 and P4. These results were similar
according to Khalil and Omran (1982) and Geleta et al. (2004).

Regarding ascorbic acid content in gréen fruit, the results arranged in
Table (5) indicate that there were significant “differences among-hot pepper
_genotypes. Data clear that, the crosses P3xP4, P3xP6, P4xP6. and P2xP6
recorded the highest values which significant exceeded the original
populations and inbred lines except HP192, P4 and P6 genotypes. while, the
values ranged from 90.0 in P1 inbred line to 114.0 in P3xP4, P3xP6, P4xP6
crosses. These results in agreement with Panchal et al. (2001); ‘Geleta et al.
(2004), El-Gazzar et al. (2007) and Kumar et al. (2003).

With respect to ascorbic acid content in red fruit, the results indicate
that the genotypes P3xP6 and P6 recorded the highest value (157.5). On
contrast, the lowest value (114.0) observed by the P1 inbred lines. Although,
the cross P3xP6 were significant greater than all inbred lines and original
populations except P6. These results in agreement with Perucka and
Materska (2007), Geleta et al. (2004), Kumar and Lal (2001), Kumar et al.
(2003) and Valsikova (1986), Kouser et al.,, (2003).

The data of carotene content indicate that there were significant
-differences among hot pepper genotypes for carotene of green and red fruits.
Concerning of green fruits, results listed in Table (5) demonstrate the
presence of significant variation among genotypes. Data show that the values
ranged from 0.007 to 0.134 mg/g. in the P6 and P2xP3, respectively. For F;
hybrids, the crosses P2xP3, P1xP3 and P1xP2 significantly exceeded than
the original populations and inbred lines except the P3 and P2 inbred lines.

Other investigators reported the similar results as Kumar et al. (2003),
Perucka and Materska (2007).

Regarding carotene content in red fruit, the means of genotypes for
carotene in red fruit are illustrated in Table (5). Obviously, data show that the
P2 (1.339) exhibited the highest value. While, the least value was obtained by
HP192 (0.445). Since, the crosses P1xP2. P1xP3, P2xP3, P2xP5 and P2xP6
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were greatest values more than original populations and inbred lines except
P2 and P1. These findings are agreement with those reported by Zaky ef al.
(2001), Kumar et al. (2003), Perucka and Materska (2007) and Hornero et al.
(2004).

Dealing with chlorophyll green fruit content, data listed in Table (5)
indicated that there were significant differences among genotypes for
chlorophyll content. The values ranged from 0.054 to 0.318 in P4 and P2xP3,
respectively. While, the crosses P2xP3 and P1xP3 was significant exceeded
the original populations and inbred lines except P4.

Table (5): Means performance of hot pepper genotypes for gauality

characteristics
Dry weight Total soluble Ascorbic acid Carotene Total
IChagacters of fruit solid content . CONtent Chiorophyil
o (%) {%) {mg/100g) {mg/g) {mg/g.)
SNOLYRES lgreen fruu{ red fruit | 90" red fruit|green fruit red fruit | N red frult| green fruit

Original populations
IAutlan 11.58cde‘ 16.44b [ 6.93def 8.80d | 105.0cdef 126.0ik | 0.079¢ 0.940de| 0.192¢c

P192 9.10jk 10.27i 5.27] 8.33e 111.0ab 150.0b | 0.010Im 0.445i 0.112efg
inbred lines

P1 9.87i 14.42de | 7.20c 9.13cd 90.0k 114.0m | 0.088d 1.278a 0.250b
P2 13.40a 18.92a | 7.73a 9.80ab 94.5ijk 121.5kl 10.107bc  1.339a 0.264b
°3 11.36cdef | 17.33b | 7.60ab 8.20ef | 108.0bcd 144.0bcd | 0.132a 0.877e 0.317a
P4 9.65ij 13.45f | 6.47gh 9.53bc | 111.0ab 135.0fgh | 0.0151 0.532h 0.054h
P5 10.75fgh | 12.32g | 6.27h  7.40hi | 93.0k  126.0ik | 0.031] 0.634g | 0.116efg
P6 7.671 8.91] 5.20 6.87j 111.0ab 157.5a | 0.007m 0.582gh 0.060h

Fy hybrids
P1xP2 11.55cde | 16.99b | 7.60ab 9.97a 94.5ijk 123.0jkl | 0.104c 1.333a 0.271b
P1xP3 10.60gh | 16.48b | 7.60ab 9.13cd | 106.5bcde 129.0hij | 0.113b  1.054c 0.301a
P1x P4 10.14hi | 14.53de | 7.03cde 9.63ab | 108.0bcd 120.0kim| 0.051h = 0.911e 0.133de
P1x PS5 10.78fgh | 12.93fg | 6.70fg 7.50ghi | 96.0hij 118.5lm | 0.057h 0.998cd 0.153d
P1xP6 8.98jk 11.09hi | 6.37h 7.13i) | 102.0efg 138.0def | 0.042i 0.920de 0.100g
P2 xP3 12.69ab | 18.61a | 7.73a 9.53bc | 100.5fgh 135.0fgh | 0.134a 1.170b 0.318a
P2 x P4 11.83cd | 14.97cd | 7.30bc  9.47bc | 109.5abc  130.5ghi | 0.068f 0.888e 0.143d
P2 x PS 12.07bc | 14.36de | 7.17¢cd  8.93d 99.0ghi 126.0ik | 0.069f 1.171b 0.212¢
P2 x P6 10.65fgh | 13.76ef | 5.73i 7.80fgh| 111.0ab 135.0fgh | 0.064fg 1.147b 0.128def
P3 x P4 11.21efg | 15.52¢ | 7.27c  8.83d 114.0a 148.5bc | 0.079e . 0.767f 0.194c
IP3 x PS5 12.76ab | 14.62de | 6.80ef 7.90fg | 103.5defg 136.5efg | 0.07%¢  0.780f 0.258b

P3xP6 9.09jk 13.30f | 6.27h  7.47hi 114.0a 157.5a (0.058gh 0.788f 0.262b
P4 x PS 10.93efg | 13.25f | 6.27h  8.33e | 102.0efg 142.5cde| 0.023k 0.580gh 0.097g
P4 x P 8.47k 11.18h | 620h 7.77gh | 114.0a  147.0bc | 0.011Im 0.618gh 0.0969

5 x P6 9.15k | 10.65hi | 5.80i 7.30i 99.0ghi  144.0bcd | 0.024fk _0.836g 0.105fg

SD 0.05 0.7479 0.898 | 0.3324  0.4071 5.6604 6.243 | 0.0073 0.0869 0.0265
Means with the same letter in the same column are not significantly different (L.S.D, 0.05
level of probability).

From the previous results its concluded that, the obtained results
showed that the highest values recoded in the F, hybrids compare with
original populations and inbred lines were; i.e., P1xP2 and P1xP6 for
earliness; P2xP5 for fruit set percent; P2xP6 and P5xP6 for early vield per
plot; P3xP4 for total yield per plot. As well as, red fruit was greatest values
than green fruit for quality traits except chiorophyil content; i.e., P2xP3,
P1xP2 and P1xP3 for total soluble solid in green fruit, P1xP2 and P1xP4 in
red fruit; P3xP4, P3xP6 and P4xP6 for ascorbic acid in green fruit, P3xP6 for
ascorbhic acid in red fruit; P2xP3 and P1xP3 for carotene content in green
fruit. However, P1xP2 was the best in red fruit. These crosses could be used
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in breeding program according to their objectives. Moreover, some of these
Fy hybrids could be used as commercial cultivars which may competate with
imported hybrids.
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