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ABSTRACT: A breeding program was carried out at Sabahya horticultural research
station, Alexandria, Egypt, during the period fringe in the autumn season 2011 till the late
summer season 2013. The first part of the study aimed to measure the magnitude of
development after two cycles of selfing with selection using selection index method, for two
locally lines produced (lin1 orange flesh @Nd line 2sangara), Selfing with selection technique was done
in the autumn season of 2011 and the summer season of 2012, and the evaluation of the two
selection generations was carried out in early and late summer seasons of 2013. The second
part of the study aimed to produce all possible crosses (a complete diallel) between five locally
produced lines (with a high degree of homogeneity to be considered approximately pure lines).
Crossing among the five lines (Line 1 kyz-gi-asai LINE 2charantaiss LING 3green fiesh, LiN€ 4yapun @and Line
S5pimar) Was done in the autumn season of 2011, and the hybrids were evaluated in the summer
seasons of 2012 and 2013. Selection index of five important characters had a big role in
increased the mean values for these traits. Range values declared that the homogeneity
became more within individual for most of traits in second selection generation and check
variety compared with original population. Most important significant positive correlation
relationships were detected among average fruit number / plant and total yield / plant, net
weight with each of the flesh thickness, placenta hardness and netting, flesh thickness with
each of the placenta hardness and netting, placenta hardness and netting. In conclusion it could
be reported that the hybrids and check variety (Ananas Monanasa) scored the highest values in
most characters under studies. Heterosis values were significant and positive over mid-parent
and better parents in most crosses for all characters under studies, and most of dominance
degrees had appeared.

Keywords: Cucumis melo, mass selection, selection index, correlation coefficient and
heterosis.

INTRODUCTION

Melon (Cucumis melo L.) is an, economically, important cross pollinated
vegetable species of the family Cucurbitaceae (Claude, 2001). Melon is
available all the year-round but the main picking season is June through
August. The strategy for breeding F1 hybrids is to develop parental lines
through self-pollination and selection (Robinson and Decker Walter, 1999).
Twenty years ago depression, in the important quality traits of sweet melon was
noticed to be pronounced, especially in sweetness trait; therefore, total
production and cultivated area of sweet melon decreased, compared with
cantaloupe cultivars. Accordingly appropriate breeding programs as mass
selection with selfing pollination appeared to be useful in improvement of
important quality traits in melon (Abd-El-Salam and Marie, 2002). In plant and
animal breeding, the best individuals are those selected for the next breeding
cycle on the basis of observed phenotypic values for several traits in each
candidate individuals. The point is to choose candidate individuals with high
genotypic value (s) for various traits. Also selection index (SI) help to select the
best individuals which are not directly observed (Jesus et al., 2006). The
utilization of hybrid vigor in the breeding of various crops has a great practical
importance. It is very important to increase melon yield per unit area as well as
the importance of improving the fruit traits (Hatem et al., 2009).
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The current investigation was measured the magnitude of development in
quality traits after two cycles of selection generations (using selection index
method) from two local lines of melon, and to determine the extent of heterosis,
to produce improved locally hybrids.

MATERIALS AND METHODS

The present investigation was carried out in the three successive years
2011, 2012 and 2013 and included two separate experiments; in the green
house and in the open field at Sabahya horticulture research station, Alex,

Egypt.

1- Selfing and selection experiment

This experiment was conducted to study some genetic parameters
related to the improvement progress of the melon in breeding program.

1.1.Plant materials

- Line 1 orange flesh; this genotype was selected for orange flesh as a result in the
sixth inbreeding generation. of the cross between " Charantaise cultivar (orange
flesh) and a land race from Matroh governorate (green flesh).

- Line 2 sandata: A Selected line from Sandafa cultivar (a local cultivar, grown in
Upper Egypt, Beni Suif governorate) through selfing and selection for twelve
generations).

- Shahd EI-Doki a local improved cultivar; introduced by Vegetables Research
Department, Horticulture Research Institute, to be used as a standard (check)
cultivar.

1.2.0riginal population (S0) (fifty seeds) of the two parental lines were seeds
planted in a green house on the end of August 2011 in foam trays (84 eyes) and
transplanted, after one month, on ridges 80 cm wide and 30 cm between plants.
Selfing technique was performed for all plants at the proper tune.

1.3.Ten percent of the fruits of each genotype were selected, according to
selection index values, and their seeds were mixed (mass selection) to get the
first selected generation (S1), the same practices were done to obtain the
second selected generation (S2) in mid - February 2012. The Characters which
had a great consideration in selection included; netting degree, placenta
hardness, flesh thickness; net weight and T.S.S.

1.4.Original populations and selection generations (SO, S1 and S2) and Shahd
Eldoki (as a check cultivar) were sown in evaluation experiments, in early
summer season (in the first of March 2013) and late summer season (in the first
of June 2013) to test the achieved progress in the selected traits in a factorial
experiment with two factors (genotypes and seasons) in a randomized complete
blocks design (RCBD) with three replicates. Each replicate contained 16 rows
(where 4 rows were allocated for each of the genotypes SO, S1, S2 and Shahd
El-Doki. Each rows was 5 m long and 130 cm width, and the hills were thinned
out to one plant each with 35 cm apart at the age of three weeks.

Recorded data

Normal agriculture practices used for commercial sweet melon production
were practiced as used in the area. Data were recorded on 5 random plants per
plot as follows:-
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1- Vegetative measurements

- Plant height (cm): measured from soil surface to the terminal buds of the

main stem.

- Branches number: Number of branches at the end of fruit picking.

2- Yield and its components

- Average fruit number/plants.

- Average fruit weight(kg)

- Total yield/plant(kg)

3- Fruit characteristics

- Net weight%: According Mohamed et al (2011) by the following equation:
[(Fruit weight — Placenta weight) / Fruit weight] *100

- Flesh thickness%: A ratio between flesh thickness and fruit diameter

- Placenta hardness: was rating from 1t010, 1 denoted the juicy placenta

tissues and 10 is the hard placenta.

- Netting degree: was rating from 1 to 10, 1 denoted the extreme smooth fruit

skin and 10 the heavily rough fruit.

- Total soluble solids (TSS)%: Determined using the Zeiss hand refractometer.

- Fruit moisture content: Determined by weighting 100 gm of fruit flesh then

chopped and dried at 70 ¢ for 5 days until constant weight.

2. Hybridization experiment

This experiment was carried out to study the heterosis over mid-and
better-parents for several interested characters on developed melon hybrids

2.1. Plant materials (five parental lines and a check cultivar)

- Line 1 kuzerasa; Was originated as a result of planting Kuz El-asal (a local
cultivar) grown in Assut governorate and selfed for 20 successive generations.

- Line 2charantais; Charantaise (European cultivar) a pure line.

- Line 3geen flesh: oOriginated as a result of the hybridization between
Charantaise and one of the landraces, cultivated in Matruh governorate, F1
plants were individually selfed for six generations, then only one line was
selected and selfed for successive fourteen generations until arrived to
homogeneity.

- Line 4yarun: Was originated after applying the selfing technique on local
landraces from Matruh governorate for twenty generations and arrived to
homogeneity.

- Line 5pima: oOriginated from the primal F1 hybrid, by selfing program for
twenty generations, till the selected individual line arrived to homogeneity.

- Ananas Monanasa (a commercial cultivar) was used as a check cultivar.
2.2.Parental genotypes were planted in a green house on the end of August
2011 in foam trays (84 eyes) and transplanted, after one month, on ridges 80
cm wide and at 30 cm between plants. Crossing technique was performed, a
day before anthesis among the five parents in the two direction.

2.3. The tested 5 parents, 10 hybrids, 10 reciprocals and Ananas Monanasa (26
genotypes) were sown in two experiments for evaluation, during the two
successive summer seasons of 2012 and 2013, on the first of March. The
experimental design used was a randomized complete blocks design (RCBD)
with three replicates. Each replicate contained 52 rows, 2 rows for each
genotype. The rows were 5m long and 130 cm wide, the hills were thinned out
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to one plant each, at 35 cm a part, three weeks later. Recorded data in the
second experiment included vegetative measurements, yield and its
components and total soluble solids (TSS) as mentioned in the first experiment.

All used parental lines in this study were provided by "The Project of
development of main vegetable crops" Horticulture Research Institute,
Agriculture Research Center, Ministry of Agriculture, Egypt.

Statistical analysis

All the collected data were statistically analyzed according to the
following:
1- Selection indices:_Classical selection index was performed according to
Smith (1936) and as illustrated by Singh and Chaudhary (1985):
2- Analysis of variance (ANOVA) was achieved as suggested by Snedecor and
Cochran (1980).
3- Coefficient of variation:_Genotypic and phenotypic coefficient of variation
were computed according to Burton (1952) by the follow equations:
Genotypic coefficient of variance (GCV) = (WG /X)* 100
Phenotypic coefficient of variance (PCV) = (WP / X) *100

Where; VG = Genotypic variance, VP = Phenotypic variance and X = General
mean of the trait

4-Heritability; broad sense heritability calculated according to (Hanson et al.,
1956) by the following formula: Heritability = (VG / VP) *100

5-Genetic advance (GA): Was calculated according to Johanson et al (1955), by

the following formula: GA=h?*i*dp
Where; h? = broad sense heritability, i = selection differential (1.76 at 10
selection

Intensity) and dp = Phenotypic standard deviation.

6- Genetic advance as percent of mean (GAM): for SO, S1 and S2
GAM = (GA /X)) *100
Where; GA = Genetic advance and X = Mean of population
7- Correlation coefficient: Coefficient of correlation between various pairs of
characters (calculated over two evaluated seasons in the second selective
generation) was worked out to determine the degree of association among the
characters, as shown by Dospekhove (1984), by the following equation.
R = ¥X1Xo /Y (TX1)* (IX2)?

Where; X1 = Character number 1 and X2 = Character number 2
8-Heterosis; heterosis for each cross was calculated according to Bhatt (1971)
-Per cent heterosis over mid parent (MP)= [(F1 — MP) / MP] *100
-Per cent heterosis over better parent (BP) % = [(F1 — BP) / BP] *100
-Potence ratio was calculated by the equation, adopted by Peter and Frey
(1966), as follows: - -
_ PR = (F1-MP)/ (BP - MP)
Where; F1 = Mean of the F1 hybrid, MP = Mean of the parents of that particular
F1 cross

and BP = Mean of the better parent of that particular cross
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RESULTS AND DISCUSSION

Regarding the first experiment (Selfing and selection), data in Tables (1)
and (2) showed the mean performances of the selected genotypes in the first
selection generation and the second selection generation, respectively, of five
interested traits used for selection. The individuals "lines" of each population
were arranged descendingly in order to calculate select the index value.

Table 1. Mean performances and selection index values of the genotypes were
selected to get the first selection generation, of the two melon lines
under studies (autumn season of 2011).

Line lOranqe flesh

Genotypes Netting E;?gﬁgg Flesh Net TSS Selection
number (1-10) (1-10) thickness%  weight% index values
3 8.5 6.5 56.5 92.5 12.1 367.47
20 9.5 7.5 51.5 93.5 12.5 366.28
30 9.5 7 54.5 94 9.5 366.21
45 6.5 8 57.5 94 111 364.45
32 8.5 8 58 92.5 11.9 363.88
Line 2Sandafa

4 6.5 7.5 54 92.615 9.5 454.38
13 7 8.5 57 94.4 9.5 434.28
20 6.5 7 56 93.5 7.6 394
42 6.5 8 54 93.43 7 373.33
3 6 7.5 52.5 92.745 7.5 348.75

Table 2. Mean performances and selection index values of the genotypes,
selected, to get the second selection generation, of the two melon
lines under studies (summer season of 2012).

Line 1Oranqe flesh

Genotypes Netting E;?gﬁg;i Flesh Net TSS Selection
number (1-10) (1-10) thickness%  weight% index values
17 10 10 59 94.5 13 196.46
14 10 9.5 60.5 94 12.7 187.27
32 9 8.5 61 93.5 9.1 183.21
1 10 9.5 55 95.5 13.9 182.72
26 10 9 57.5 94 12.6 181.23
Line 2Sandafa
1 7.5 6 58.5 94.31 9 119.04
22 7 8.5 56 92.865 8.5 115.05
12 6.5 7 59.5 93.735 9.5 113.93
49 6 8 56.5 92.47 7.1 112.71
8 5.5 6.5 59 91.025 9 112.44

From the previous results it can be concluded that the average values for all
characters under selection became higher in the second selection generation
than those of first selection generation. Indicating that the mass selection using
selection index method are useful in improving all studied characters, upon
which selection was practiced. Similar trends as these results were reported by
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Abd-El-Salam and Marie (2002), EI-Shimi et al. (2003), on melon, and Antonio
(2004), on squash who stated that the self-pollination with selection would be
useful in improving of the important quality traits. Mohamed et al. (2011)
reported also that the high values of selection index, mean that the studied
genotypes had a strong correlation between genetic worth and phenotypic
performances.

With respect to the mean performances of selected lines, mean
performance, values of vegetative measurements, and yield and its components
are shown in Table (3), the data illustrated that plant length and average fruit
weight decreased due to inbreeding, reflecting some inbreeding depression in
the successive generations. These results seemed to have a general
agreement with those found by Antonio (2004), on summer squash, EI-Shimi et
al. (2003) and Mohamed et al. (2011), on melon, who stated that the noticed
reduction in plant length be related to inbreeding depression effects. The check
cultivar (shahd EI-Doki) scored the highest values for plant length, branches
number, average fruit number, average fruit weight and total yield / plant;
compared to both lines under investigation. Range values decreased generally
in the second selected generation, and in check cultivar (shahd el-doki), of most
vegetative measurements and yield components characters. These results
agreed with those reported by Mohamed et al. (2011) who stated that the
inbreeding program and mass selection made the population to be more
homogenous, from generation to another, and reached a certain degree of
uniformity, with less amount of variation, due to successive inbreeding e.

Mean performance values of fruit characters are presented in Table (4)
reflected observed increases on their magnitudes of the selection of the second
generation S,, and of the check cultivar (shahd Eldoki), for all studied
characters of both studied lines. Ranges values for all fruit characters
decreased, in the second generation of the various selection and the check
cultivar (shahd el-doki). These results might be due to the effects of inbreeding
and selection which lead to increased homogeneity within lines. Moisture
content% also decreased also in the second selected generation as a result of
selection for hard placenta and a high netting, which agreed with the results
stated by Mohamed et al. (2011) who found a highly significant negative
correlation between moisture content% and each of netting degree and
placenta hardness and add that the selection for high netting and hard placenta
had a great effect on decreased moisture content.
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Table 3. Mean performances and ranges for original population (S0), selection
generations (S1 and S2) and Shahd-EI-Doki (a check cultivar) of both
lines of melon (Line lorange flesh and Line 2sandata), fOr vegetative
characters and yield components, over two seasons of the study
(early and late summer seasons of 2013).

Line 10ranqe flesh

Vegetative measurements Yield and its components
G Plant Branches Fruit number Average Total yield
length(cm) number / plant fruit weight (kg) /plant (kg)

Mean Range Mean Range Mean Range Mean Range Mean Range
SO 188, 175-210 3.06, 2-4 289, 2-4 090, 0.63-1.00 2.30. 1.95-2.57
S1 171, 150-198 3.33, 24 328, 27-4 0.77, 0.63-0.92 257, 2.31-3.07
S2 162, 149-191 356, 34 333, 34 077, 0.67-093 3.13. 1.86-2.27
Control 188, 185-192 333, 34 3.03, 332 126, 1.19-1.30 3.68, 3.59-3.72

Line 2Sandafa

SO 228, 204-254 233, 23 283, 23 122, 1.01-155 3.1, 2.23-4.230
S1 232, 207-254 267, 2-3 233, 23 119, 0.84-1.60 227, 1.60-3.00
S2 214, 191-250 267, 2-3 297, 2.83 116, 0.9-1.35 323, 1.75-3.59

Control 188, 185-192 3.33, 3-4 3.03, 3-32 1.26, 1.19-1.30 3.68, 3.51-3.72

Means with the same alphabetical litter in the column are not significantly
different from each other using Duncan's Multiple Range Test at 5% probability.
G ; genotypes, Control ; Shahd EI-Doki (check cultivar).

It could be concluded from both Tables (3) and (4), that the data of mean
performances of the five characters used in selection, that the recorded
increments, after two cycles of inbreeding and selection; were 1.08% and
3.19%, 3.39% and 5.26%, 22.22% and 25%, 28% and 29%, 10% and 21%; for
net weight, flesh thickness, placenta hardness, netting and TSS; in line lorange
fesh and line 2sangata, respectively; relative to those of their two original
populations. These results appeared generally, in agreement with these
obtained by Abd-El-Salam and Marie (2002) on Ismaellawy sweet melon, and
by Priva et al. (2006) and Mohamed et al. (2011), on melon; who demonstrated
that selection cycles possessed differences in flesh color, total soluble solids
(TSS), B-carotene and flesh firmness among the selective generation cycles.

With regard to variability, heritability and genetic advance, data of
genotypic and phenotypic variances, genotypic and phenotypic coefficient of
variances, heritability and genetic advance values are presented in Table (5).
Relatively high values for genotypic variance for plant length, flesh thickness
and netting, were noticed among . The data of line 2sandata, Showed slight
differences between GCV and PCV values for the characters, average fruit
number / plant, total yield / plant (kg), net weight, placenta hardness, netting,
TSS%, and moisture content; whereas, the differences between GCV and PCV
values were larger for the other remained studied characters of the two studied
lines suggesting that these characters were more affected by the environmental
conditions Rasoul et al. (2014). Similar trends to that of these results were
reported by Abd El-Salam and Marie (2002) on melon, who found that the
values of (GCV) and (PCV) were nearly equal for fruit diameter and flesh
thickness traits. Mohamed et al. (2011) reported that the selection for
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guantitative characters was more effective in the characters which have a
narrow range between Genotypic and phenotypic coefficients of variance.

As for heritability percentages in the broad sense, which specifies the
proportion of the total variability that is due to genetic variance, were found high
in plant length and netting, and moderate value for total yield / plant, flesh
thickness and placenta hardness; and low for the remain characters in the line
Lorange flesh. High heritability values in line 2sandata Were found within the average
fruit number / plant, net weight, placenta hardness, netting, TSS, and moisture
content %; moderate for plant length, branches number and total yield / plant.
Similar results were reported by El-shimi et al. (2003), Rakhi and Rajamony
(2005), and Mohamed et al. (2011), who reported high heritability values for
fruit- number and -weight, total yield / plant and total soluble solids. Hatem et al.
(1997) reported that the low broad-sense heritability seemed be reflect high
effects of the environmental conditions. Genetic advance values for line 1orange
flesh Were in the favorable direction and larger in the second selective generation
than in the first one for plant length, average fruit weight and total yield / plant,
and identical for moisture content. In line 2sandata, g€NEtic advance values were
larger in the second selected generation than in the first one for plant length,
average fruit weight, total yield / plant, netting, moisture content, and identical
for branches number. So, it might be concluded that the characters which
possessed high broad sense heritability combined with relatively high ratio for
genetic coefficient of variability and high genetic advance, might be rapidly
improved through selection.
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Table 4. Mean performances and ranges for original population (S0), selection generations (S1 and S2) and Shahd-EI-Doki (a
check cultivar) of both lines of melon (Line lorange flesh and Line 2sandata), fOr fruit characteristics over two seasons of the
study (early and late summer seasons of 2013).

Line Lorange flesh

Fruit characters

G Placenta Netting Moisture
Net weight Flesh thickness hardness (1-10) TSS Content
% (2-10) % %
Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range
SO 92, 90-95 574 50-62 b 6-9 I 5-9 11.70a 9.0-14.0 93b 92-95
S1 93a 92-94 58a 53-62 9. 7-10 8b 7-9 11.60a 9.8-14.2 92b 91-93
S2 93, 92-94 59, 56-62 9a 7-10 9.7, 9-10 1299a 11-14.6 92b 91.6-91
Control 92, 92-93 60, 60-61 8ab 7-8 8b 7-8 12.63a 12.2-12.8 95a  94-95
Line 2Sandafa
SO 91, 90-91 54, 45-61 6p 5-8 5p 4-7 6.13c 5-7 95a  93-97
S1 93ab 91-95 56an 48-61 7 ab 6-8 7a 6-9 6.97bc 5-8 94ab  93-96
S2 94, 93-95 57 49-61 8a 7-9 7a 5-8 7.83b 7-12.8 94b 92-95
Control 92y 92-93 60, 60-61 8a 7-8 8a 7-8 12.63a 12.2-12.8 95ab  94-95

Means with the same alphabetical litter in the column are not significantly different from each other using Duncan's Multiple
Range Test at 5% probability.
G ; genotypes, Control ; Shahd EIODoki (check cultivar)
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Table 5. Estimated values of studied genetic parameters of 11 characters in line lorange fiesh and line 2sandara Of melon (combined
analysis of the early and late summer seasons of 2013).
Line 1Orange flesh

Variance Coefficient of variability  Heritability Genetic Genetic advance over mean(%)
Traits % Advance

GV PV GCV PCV S1 S2
Plant length(cm) 167.27 324.16 7.45 10.37 51.6 16.35 9.58 10.10
Branches number 0.02 0.44 411 20.04 4.2 0.05 1.47 1.38
Average Fruit number / 0.06 0.44 7.44 20.92 12.66 0.15 45 4.43
Average fruit weight (kg) 0.003 0.02 6.4 16.39 15.26 0.036 4.63 4.66
Total yield / plant (kg) 0.024 0.085 6.64 12.51 28.13 0.14 5.63 6.77
Net weight % 0.16 2.51 0.44 1.71 6.56 0.18 0.197 0.196
Flesh thickness % 1.24 3.81 1.91 3.36 32.53 1.12 1.92 1.89
Placenta hardness (1-10) 0.77 2.45 10.65 19.01 31.37 0.86 9.85 9.79
Netting (1-10) 1.56 3.16 15.34 21.86 49.28 1.54 19.67 15.94
TSS% 0.55 3.38 6.11 15.22 16.12 0.52 45 4.02
Moisture content% 0.35 1.89 0.65 1.49 18.71 0.45 0.49 0.49

Line 2Sandafa

Plant length(cm) 79.78  309.27 3.98 7.83 25.8 7.98 3.45 3.73
Branches number 0.037 0.16 7.53 15.796 22.73 0.16 6.06 6.06
Average Fruit number / 0.1 0.23 11.66 17.59 43.97 0.37 15.82 12.44
Average fruit weight (kg) 0.0004 0.044 1.67 17.62 0.90 0.003 0.279 0.288
Total yield / plant (kg) 0.197 0.54 17.42 28.71 36.84 0.47 20.92 21.31
Net weight % 2.73 4.21 1.78 2.22 64.72 2.34 2.51 2.49
Flesh thickness % 2.198 18.68 2.67 7.77 11.77 0.89 1.59 1.57
Placenta hardness (1-10) 0.69 1.27 11.55 15.75 53.78 1.07 14.91 13.35
Netting (1-10) 0.83 1.97 14.17 21.76 42.37 1.05 14.59 15.31
TSS% 0.69 1.35 11.89 16.63 51.18 1.05 15.00 13.34
Moisture content% 0.63 1.21 0.84 1.17 51.8 1.003 1.06 1.07
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Respecting correlation coefficients values, are presented in Table (6).
Estimated values were found positive and significant or highly significant for the
following pairs of characters as plant length and average fruit weight / plant,
branches number and total soluble solids (TSS), average fruit number / plant and
total yield / plant, total yield / plant (kg) and total soluble solids, net weight with
each of flesh thickness, placenta hardness and netting, and flesh thickness with
each of placenta hardness and netting. Negative and significant or highly
significant correlation values were found for the pairs of the characters plant
length with each of branches number, average fruit number / plant, total yield /
plant and TSS%; branches number and average fruit weight / plant; average fruit
number and average fruit weight / plant, average fruit weight / plant with each of
total yield / plant and TSS%; and moisture content with each of net weight, flesh
thickness, placenta hardness and netting.

Similar trends, more or less, of these results were shown by Reddy et al.
(2007), who found a high positive correlation between total yield / plant and fruit
weight, a negative significant correlation between average fruit number and
average fruit weight. Feyzian et al. (2009) found a significant negative correlation
between average fruit number and average fruit weight. Mohamed et al., (2011)
estimated highly positive correlations between net weight (%) and each of
placenta hardness, flesh thickness and total sugars; between placenta hardness
and each of flesh thickness and TSS (%); between netting degree and each of
TSS (%) and total sugars; between TSS and total sugars content; and a highly
significant negative correlation was estimated between net weight% and placenta
weight.

Table 6. Correlation coefficients estimates between various pairs among 11
studied traits under of melon(combined analysis of the early and late
summer seasons of 2013).

Traits  PL BN AFN/ AFW/ TY/P NW% FTH% PH N TSS

BN -0.96**

AFN/P -0.77* 0.7

AFW/P 0.99** -0.96** -0.81*

TY/P  -0.86** 0.87  0.89* -0.86**

NW% -0.63 054 0.08 -049 0.29

FTH -071 063 019 -06 041 0.99%

PH -065 067 013 -057 048 0.86** 0.86*

N -0.62 058 0.08 -049 0.38 0.96** 0.97* 0.89*

TSS  -0.97* 0.96* 0.74 -0.98* 0.81* 055 0.63 054 053

MC% 062  -053 -011 049 -0.36 -0.98** -0.98* -0.87** -0.98** -051

* ** Significant at 5% and 1% levels of probability, respectively.

PL; plant length (cm), BN; Branches number, AFN; Average fruit number, AFW;
Average fruit weight (kg), TY; Total yield / plant (kg), NW%; Net weight, F TH% ; Flesh
thickness. PH; Placenta hardness(1-10), N ; Netting degree (1-10), TSS% ; Total soluble
solids and MC ; Moisture content%.
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With respect to Hybridization experiment mean performances of the studied
genotypes (5 parents, 10 hybrids, 10 reciprocals and Ananas monanasa, as a
check cultivar), of the vegetative measurements, yield and its components and
total soluble content (TSS) are presented in Table (7). Values of plant length and
branches number were higher in most of hybrids and reciprocals than those of the
parents. The highest values of plant length was that of hybrid (L5%L3), followed by
that of (L5xL4). The highest value for branches number appeared to be that of
(L1xL5), followed by that of (L2xL3). Total yield (kg) values were generally large in
magnitude for hybrids and reciprocals than for their parents. Similar results, more
or less, were reported by Feyzian et al. (2009). The highest average fruit number
of the hybrid (L5%L3) was followed by those of (L1xL3), (L3%L5) and (L5xL4),
respectively. The highest genotype in average fruit weight was the parental line
(L1) followed by the parental line (L2). The highest total yield was found be that of
the hybrid (L2xL5) followed by hybrid (L2xL4). The hybrids gave generally higher
values for TSS, than their parental lines. Similar results were reported by Reddy
et al. (2007) and Mohamed et al. (2011). The highest genotype as for TSS (%)
was the hybrid (L3xL2), followed by (L2xL5), (L3xL5) and (L5xL2) respectively.

Likewise, heterosis % over the mid-parental value and the better parent and
potence ratio were computed for vegetative measurements, yield and its
components and total soluble solids (TSS) are presented in Table (8). The data
showed significant positive heterosis over mid-parent and better parents for plant
length in all hybrids with the exception of (L2xL4), (L2xL3) and (L4%L3). The high
obtained potence ratio values, noticed in most of hybrids were in accordance with
the hybrid vigor. These results might be referring to the presence of over
dominance towards the high plant length in most of the hybrids. Hybrids (L1xL5),
(L2xL3) and (L2xL4) had significant positive heterosis over mid-parents, and
hybrid ((L2xL1) had significant positive heterosis over both med-parents and high
parent, for the trait high branches number. Similar results, more or less, were
obtained by Abd EI-Rahman et al. (2011), on melon, who detected over
dominance toward high plant length and branches number. Heterosis values for
average fruit number / plant were found positive in most of crosses, over mid-
parents and better parent, and significant in (L1xL2), (L5xL3) and (L5xL4) over
med-parents and better parent, and in (L1xL3), (L3%L4), (L3%L5) and (L4xL2) over
mid-parent only. As for, the average fruit weight; the heterosis values were found
negative and significant in most of the crosses these results suggested the
presence of that the hybrid vigor for high fruit number and low average fruit weight.
The same trend was in heterosis values for total yield / plant; which, presented
high positive significant values for heterosis in most of the crosses over mid-
parents and better parent. Potence ratios were, in accordance, with the hybrid
vigor hypothesis. These results indicated that high total yield is more controlled by
average fruit number. A similar result as reported by El- Shimi et al. (2003), which
disagreed with that found by Abd-EI-Rahman et al. (2011), who reported that the
average fruit weight had a great positive effect on total yield.

Heterosis values for TSS (%) were found significant and positive for hybrid
(L1xL2) over med-parents and better parent, and in the crosses (L1xL5), (L2xL5),
(L3x%L5), (L2xL1), (L3xL1), (L4xL1), (L3xL2) and (L5%L2) over med-parents.
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Potence ratios appeared to be positive in most of crosses, which pointed out to the
presence of hybrid vigor towards the high TSS value in most of hybrids. Partial
dominance for high TSS values appeared in the crosses (L1xL3), (L1xL4),
(L2xL4), (L5xL1) and (L4xL2). Complete dominance for low TSS value seemed to
be reflected on the hybrid (L4%L5).

Table 7. Mean performances of the 5 parents, 10 hybrids and 10 reciprocals and

Ananas monanasa (a check variety) of the studied characters of melon
over the tow summer seasons of 2012 and 2013.

Vegetative
measurements Yield and its components
Average  Average Total
G Plant Branches Fruit fruit Yield / TSS
length(cm) number number weight plant
/ plant (kg) (kg)
L1 164.56 2.94 ge 2.67, 1.565, 2.770gnia  11.27i
L2 171; 3.11pcqe 2.834e 1.306; 2.784ghik 12.57 cdetgn
L3 215.83gni 2.89¢e 3.33abcde 0.941¢5n  2.864ghik  13.37ancde
L4  183.28 3.17pcde 3cde 1.080cqef  2.242mn 11.03¢
L5 160.5 3.3%cde 3.03cqe 0.861ghii  2.550m 12.37 efghi
L1xL2 252.39gef 3.28abcde = 3.5abcd 0.826hijk  2.776ghiki  13.47 apcd
L1xL3 289.94,,c 3.28apcde = 3.83ap 0.704y 2.687hiju 13.13pcdef
L1xL4 249.17get 3.61apcd 3.17bcde 1.133cge  3.1954efq 11.17¢
L1XL5 223.39%fgn  4a 3.17bcde 1070gef 3.033¢ighi 12.83apcdefq
L2xL3 267.39%cqe 3.72a 3.17bcde 0.8964hj 2.673hi 13.55,n¢
L2xL4 194.33gpij 3.78ap 3.33abcde 1.217pc 3.7864p 12.47 cgetghi
L2xL5 248.44 et 3.5abcde 3.33abcde 0.993¢tq  3.8004 13.734
L3xL4 27417204  3.28apcde 3.67anc 1.278, 3.981, 11.43
L3xL5 239.94etq 3.61abcd 3.834 0.813ij 3.008ghij 13.734
L4xL5 247.83gef 3.5abcde 3.33abcde 1.119.4e 3.451pcge  11.03¢
L2xL1 257.22cgef 3.78ap 3.17bede 1012¢¢4 3.177 getq 12.67pcdefgh
L3xL1 238.444efq 3.28abcde = 3.5abcd 0.966¢5n  3.481pcq 13.420cde
L4xL1 311.89, 3.3%bcde  3.67anc 1.003erg  3.627apc 12.33efghi
L5%L1 270.67apcde  3.67anc 3.52bcd 0.879gnij  3.103gergh  12.33ghij
L3xL2 201.33ghij 3.56a0cde  3.17bcde 0.750 2.367mn 13.93,
LAxL2 233.28gefq 3.67 anc 3.33abcde 0.819jk  2.585jkim 124pijk
L5xL2 271.94apcd  3.61apcd 3.17bcde 0.797ix 2.090, 13.73a
L4xL3 195.83y 3.61apcd 2.834e 0.948i4ni  2.648i 11.23j
L5xL3 316.33, 2.83¢ 4, 0.709 3.290¢gef 13.554c
L5xL4 306.334 3.67anc 3.83a 0.888gnij  3.499cq 11.6nijk
Control 3044, 2.83¢ 3.17bcde 1.191¢q 3.406pcqef 12.4defghi

Means with the same alphabetical litter in the column are not significantly different
from each other using Duncan's Multiple Range Test at 5% probability.

G ; Genotypes, L1 ; Line lkoze _asas L2 ; Line 2charantais, L3 ; Lin€ 3green fiesh, L4 ;
Line 4maton, L5 ; Line 5prima @and Control ; Ananas monanasa (a check cultivar)

422

Vol. 19 (3), 2014



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Table 8. Heterosis (ADH%) over mid and better parents (MP and BP) and potence ratio (PR) for 10 hybrids and their reciprocals
of all studied characters of melon in second experiment, over tow summer seasons of 2012 and 2013.
Vegetative measurements Yield and its components
G Plant length Branches Average Average Total yield / plant TSS%
(cm) Number fruit number / plant fruit weight(kg) (kg)
MP BP PR MP BP PR MP BP PR _MP BP PR MP BP PR MP BP PR

L1xL2 50.43**  47.59** 2626 826 536 3 27.27* 2353* 9  -42.42** -47.18* -471 -003 -0.29 -0.13 13.01** 7.16* 2.38
L1xL3 52.45%  34.34* 389 1238 11.32 13  27.78* 15 25 -43.81* -5500** -1.76 -46  -6.17 -2.76 6.63* -1.75 0.78
L1xL4 43.27** 3595 8.04 1818 14.04 5 1126 556 2  -14.32* -27.50** -0.78 27.48* 1532* 261 015 -0.89 0.14
L1xL5 37.45% 3575 30.01 26.32* 18.03 3.75 11.11  4.39 173 11.74* -31.58* -0.4 14.01* 949* 339 86* 377 185
L2xL3 38.45%  23.89* 3.29  24.07* 19.64 65 2.7 -5 0.33 -20.27 -31.41  -1.25 -536 -6.68 -3.79 449 137 146
L2xL4 9.71 6.03 28 20.35* 19.29 23 1429 1111 5 2 -6.32 0.21 50.65* 35.98* 469 565 -0.79 0.87
L2xL5 49.89*  4529* 1575 7.69 328 18 1364 989 4  -839 24+ -0.41 42.45* 36.46** 9.67 10.16* 9.28  12.67
L3xL4 37.39* 27.03* 458 826 351 18 1579* 10 3 2647 1835 3.86 55.91* 38.98* 4.59 -6.28* -14.46** -0.66
L3xL5 27.52%* 1117 187 1504 656 1.89 20* 15 4.33 -9.76 -13.61  -2.19 1112 503 192 6.74* 274 173
L4xL5 44.18** 3522 667 678 328 2 1049 989 19 1527 3.58 1.35 44.02 35.31* 6.84 -5.69* -10.78* -1
L2xL1 53.31%*  50.42* 27.76 24.77* 21.42* 9 1515  11.76 5  -29.47** -3520% -3.27 14.39* 14.10* 56.44 6.29* 079  1.15
L3xL1 2537* 1048 1.88  12.38 11.32 13 16.67* 5 1.5 -22.89* -38.25% -0.92 23.55* 21.52* 1412 879 0.25  1.03
L4xL1 79.33**  70.17** 14.74 1091 7.02 3 29.41% 2222 5 -24.15% -3580% -1.32 44.74* 30.84* 4.24 10.61* 947  10.14
L5xL1 66.54**  64.48* 53.33 1579 819 225 22.81* 1538 3.55 -27.55% -43.84** -0.95 16.64** 12* 402 353 -1.08 0.76
L3xL2 4.09 -6.72 035 1852 1429 5 2.7 5 0.33 -33.22% -42.54* -2.05 -16.17* -17.37* -11.44 7.46* 424  2.42
L4xL2 31.69** 27.28* 9.14  16.81 1579 19 14.29* 1111 5  -31.37** -37.31* -331 287 -7.15 027 169 -451 026
L5xL2 64.07** 59.03** 20.23 11.11 6.56 2.6  7.95 439 233 -26.43* -38.97* -1.29 -21.63 -24.93** -4.93 10.16* 9.28  12.67
L4xL3 -1.87 927 -023 19.27 1404 42  -1053 -15 -2 -6.18 -12.2 -0.89 3.74 -753 0.31 -7.92* -15.96* -0.83
L5xL3 68.11*  46.56** 4.63 -9.73 -16.39 -1.22 2565* 20* 5.44 -21.35  -24.7*  -4.79 21.55* 14.88* 3.72 531 137  1.37
L5xL4 78.22%*  67.14* 118 11.86 819 3.5 27.07** 26.37* 49 -8.49 -17.77**  -0.75 46.03* 37.20 7.5 -0.85 -6.19* -0.15

*, ** Significant and highly significant at the 0.05 and 0.01 level of probability, respectively.

G ; genotypes, L1 ; Line lkoz-El Asal, L2 ; Lin€ 2charantais: L3 ; LiN€ 3Green flesh: L4 ; LiN€ 4patron, L5 ; Line Spyima.
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