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ABSTRACT

Six new promising lines of melon (Cucumis melo L.)Were
evaluated under six environmental conditions (three sowing dates in two
seasons of 2019 and 2020). A randomized complete block design
(RCBD) with three replicates was used for each sowing date at Kaha
Vegetable Research Farm, Qalubia Governorate, Horticulture Research
Institute (HRI), Agricultural Research Center (ARC), Egypt. Data were
recorded for some traits i.e., average fruit weight, fruit length, fruit
diameter, flesh thickness, fruit cavity, total soluble solids (TSS) and total
yield. The significant mean squares due to environment (years x sowing
dates) suggested that environment (years) considerably influenced on the
genotypic performance. The interactions between genotypes and
environments for traits were significant indicating that genotypes
behaved differently under different years, significant mean square due to
environments (linear) for traits indicating the differences between years
(environment) and their considerable influence on these traits. Results
showed that for fruit weight L-5 had a regression coefficient (bi) near one
and deviation from regression 1 (S%) not differant from zero. For flesh
thickness results showed that L-1, L-3, L-5 had (bi) near solidarity and
deviation from relapse, close to 1 (S%d) not significantly different from
zero. For total soluble solids (TSS) results showed that L-1, L-4 had (bi)
close to 1 and (S°d) not significantly different from zero. Concerning
total yield results showed that L-1 and L-5 had significantly different
(bi) near unity and deviation from the regression line, close (S%d) not
significantly different from zero.
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INTRODUCTION

Melon (Cucumis melo L.) is a plant that is widely grown in Egypt.
Melon is rich in nutrients, every 100 grams of fresh fruit meat contains
92.1% water, 0.5% protein, 0.3% fat, 6.2% carbohydrate, 0.5% fiber, and
350 IU vitamin A. Besides that, the economic value and promising
prospects, both in the marketing of frui and seeds, make melon as one of the
fruit commodities which is a priority in the agricultural sector Daryono and
Maryanto (2017). This plant originated from the Mediterranean region
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which is the area adjacent to West Asia, Europe, and Africa. Nevertheless,
DNA sequences study showed that the melon’s wild progenitor appeared in
India . Melon plants then spread to the Middle East, Europe, and at 14th
century was introduced in America . At the end of that, this plant was spread
throughout the world, especially in tropical and subtropical regions. Seed
companies have continuously developed various Cantaloupe cultivars to
supply farms so that the demands of the growing markets can be met.
However, the adoption of any of hybrids requires a prior evaluation of fruit
yield and quality in order to ensure greater safety in the recommendation of
hybrids for the wvarious cultivation conditions Nunes et al.,
(2005).Traditionally, the methods used to study adaptability and stability
considers the effects of genotypes as fixed. However, in recent years, the
number of studies that consider the effect of genotypes as random has
increased. Assuming the effects of genotypes as random allows for the
obtainment of best linear unbiased predictions (BLUP) of the effects of
genotypes and G x E .Studies on genotypes and their interactions with
different environments are key as they make possible the identification of
cultivars with high adaptability and stability, thus aiding researchers in
recommending the most appropriate genotypes for a given region Yan and
Cereal (2011).Now, a lot of hybrid melon cultivars have been produced as a
result of seed technology development. Assembly of local melon seeds need
to be conducted to meet the demand for high quality local seeds. Seeds can
be assembled conventionally by crossing a parent who has the desired
properties Aristya and Daryono (2013). Even so, in releasing new cultivars
to market, it is necessary to have assurance that character of these cultivars
have stable. Characters stability that required to be recognized especially is
fruit characters. It is because of fruit is one of agricultural products which
are bought and sold on the market. The stability characters should be tested
on various types of location to ensure that the characters do not change in
different types of location (Daryono et al. 2015).Daryono et al. (2019)
found that phenotypic character of melon Meloni within 4th generation in
the green house, 4th generation and 5th generation in field was stable, those
characters are vertical around and thick of rind. Due to the different
environmental conditions under which the hybrids are evaluated, an
accentuated genotype-environmental interaction is expected to become
apparent and likewise play important role in manifestation of phenotypic
traits. Daryono et al. (2019) revealed that ISSR markers are helpful for
evaluating genetic stability of new cultivars as well as for evaluating intra-
species genetic variations. Oliveira et al. (2019).Plant breeding is an effort
to develop improved plant cultivars suited to the needs of consumer or
farmers by creating and selecting superior plant phenotypes. The aim of this
work was to evaluate the performance of melon inbred lines to determine the
stability of them characters based on three different dates of planting.
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MATERIALS AND METHODS

Six new promising lines of melon were evaluated under six
environments. These environments resulted from combinations of two years
with three sowing dates. Field experiments were conducted at Agricultural
Research Center (ARC), Kaha Vegetable Research Farm, Qalyubia
Governorate Egypt, during the growing seasons of 2019 and 2020 with three
sowing dates (last week of February, first week of April and August) to
study the genotypic and phenotypic stability of six melon genotypes. The
soil of the experiment was clay loam. The recommended agricultural
practices were done as for commercial melon productions. Lines L1 (H12),
L2(G10), L3(A8), L4(H7), L5(H3), L6(A4) were produced by author of the
present study from previous melon breeding program by selfing and
selection during 6 generations and hybrid galia. The genotypes were
arranged in a randomized complete block design with three replicates. Seeds
were planted in the nursery before transplanting; when the seedlings were 21
days old they were transplanted. Each plot consisted of two rows with 5 m
long and 1.75 m width. Seedlings were sown in hills at 50 cm apart. The
following data were recorded: average fruit weight (kg), fruit height (cm),
fruit diameter (cm), flesh thickness (cm), fruit cavity (cm), and were
determined as the mean of 10 fruits randomly chosen from each EP. Total
soluble solids (TSS) was determined of 5 yellow-ripe fruits / picking of each
EP using a hand refractometer., and total yield was measured as weight of
all harvested fruits at the yellow-netted ripe.

Pooled analysis of variance (ANOVA) was performed over
environments. The genotypes were considered as the fixed factor and
appropriate error terms were used to test the significance among environments,
genotypes and the interactions between genotypes and environments as
illustrated by Gomez and Gomez (1984). The phenotypic stability of the
genotypes was measured using, the mean performance across the six
environments, the linear regression (bi), the deviation from regression function
Eberhart and Russell (1966) the data of each trait were statistically analyzed
for stability according to Eberhart and Russell (1966).

The combined analysis:

The data were subjected to statistical analysis to study the genotype x
environment interaction, and to find out the implications of the confounding
of 8% x y and 8%g x d effects on variance components by three separately
ways: (1) Dates effect on the variance components, using separate analysis
of variance for each year over the found planting dates (2) Yearly effect
using a separate analysis of variance for each date overall years. (3) The
three factors combined analysis (G x D x Y). The combined (three factors)
analyses of variances were calculated as outlined by Little and Hills (1975).
Estimates of the variance components were obtained from the mean squares
of the analysis of variance.
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Statistical analysis: Data collected were subjected to statistical analysis
using the normal (F, test). Means were compared using Least Significant
Difference (LSD) according to the method described by Gomez and
Gomez (1984).Coefficient of variability values were estimated depends
on phenotypic (P.C.V) and genotypic (G.C.V) variances using the
following formula as suggested by Burton (1952).

\/V_p x100

- 1/V
PCV.%= X G.C.V. % = Y= %100
X

Where, \/V_p = phenotypic standard deviation, \/E = genotypic standard

deviation and X = genotypes means.

Vg = MSG — MSE Vp=Vg+ Ve

Vg = Genotypic variance, MSG = Mean square due to germplasm, MSE
= Error mean square, Vp = Phenotypic variance, Vg= Genotypic
variance, Ve = Error variance, i.e. MSE.

RESULTS AND DISCUSSION

Analysis of variance components

Differences among genotypes were significant for all the traits,
indicating the presence of considerable genotypic variation in the
germplasm material for these traits (Table 1). The significant mean
squares due to environment (years x sowing dates) for all suggested that
environments differ from one to another. The interactions between
genotypes and environments for traits were significant indicating that
genotypes behaved differently under different combined year x planting
dates, Significant mean square due to environments (linear) for traits
indicating the differences among (environments) and their considerable
influence on these traits. These results are in line with those obtained by
Abd El-Salam et al. (2009) and Oliveira et al. (2019).
Table (1) Estimations of mean squares of seven traits in melon.

fruit fruit fruit flesh fruit Total
S0V DF weight | length | diameter |thickness| cavity TSS yield
Environments 5 0.17 3.96 297 0.16 1.20 3.75 8.70
(years x dates)
Genotypes 6 2.53 77.88 40.90 11.79 | 10.54 7| 12.65 52.28
Genotypes 30 0.03 0.75 0.04 2.39 0.01 | 0.19 0.29
x Environments
Environment + (G x E) 35 0.06 1.28 0.53 2.02 0.21 0.79 1.69
Environmental (linear) 1 0917 [ 1107 [ 1.007 [ 0.887 | 1.017 | 1.00” | 1.01”
Genotype 6 0.02 0.22 0.59 0.04 | 0.13 0.38 0.70
x Environmental (linear)
Pooled deviation 24 0.03 0.09 0.02 0.006 | 0.002 [ 0.04 0.03
Pooled error 60 0.22 1.52 0.46 1.09 0.11 0.01 0.03

P*<0.05, P**<0.01
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Performance of genotypes under different environments:

The combined analysis of variance between three dates for
individual years (Table 2) indicates significant differences between the
dates for all studied characters at both years. Significant differences
among all the genotype x date interaction effect were found for all
characters in both years, reflecting the drastic effect of varying dates
between years besides the differential response of genotypes. The mean
performance for some financial characters of seven of melon genotypes
under 6 conditions is given in Table (2). Information demonstrated that
every single considered quality was fundamentally influenced by years,
sowing dates, genotypes and their connections. These outcomes showed
that wide decent variety existed among all melon genotypes concerning
their execution as influenced by different examined factors. With respect
to the effect of years, it was observed that a significant increase was
found in the second year than in the first one for all studied characters
except for total yield. Regarding to the sowing dates, the obtained results
indicated that there are different significant among traits except for fruit
length, fruit cavity and TSS were the first sowing date (last week of
February) gave the highest value for all studied traits. Results in Table
(3) demonstrated that there were wide contrasts among the melon
genotypes by and large situations for every single contemplated
character. For fruit weight which reflected great variations among the
genotypes were L-3gave the heaviest fruit weight (1.55kg) meanwhile;
the L-6gave the lights fruit weight (0.60kg).concerning fruit height, L-4
gave the highest fruit (15.09cm)while, the lowest fruit length was recorded
in L-6(10.17 cm).Fruit diameter was ranged from (13.00 to 9.08 cm )L-4
gave the highest fruit diameter (13.00cm)while, the lowest fruit diameter
was recorded in L-6(9.08cm ).Fruit cavity was ranged from (5.66t0
3.81cm) were L-6 gave the lowest value (3.81 cm) on the contrary L-3
gave the highest value (5.66cm). Regarding flesh thickness was ranged
from (2.62 to 4.98cm)L-4gave the highest value (4.98) on the other way
L-1 gave the lowest value (2.62cm).with respect Total soluble
solids(TSS) was very important for breeders and growers, wide range
was observed among genotypes for this trait, were L-1 and L4 gave the
highest value (10.5) while L-2 gave the lowest value(8.55).The total yield
trait was very important for breeders and growers, L-3gave the greatest
value over all evaluated genotypes(13.00 ton/fed.), on the contrary L-
6gave the smallest value for this trait(8.33 ton/fed.). These results are in
line with those obtained by Oliveira et al. (2019)



Table (2) Mean performance of the studied melon genotypes combined across three planting dates in the
1st and 2nd years

characters fruit weight kg fruit height fruit diameter flesh thickness fruit cavity TSS Total yield
ear(Y) 1 4 2nu 1 4 2nu l 4 2nu l 4 Znu 1 4 Znu 1 4 Znu 1 4 2!10

Geno. year year year year year year year year | year | year | year year year year
L-1 0.70 0.74 10.78 10.83 9.67 9.75 2.59 264 | 491 | 4.98 10.41 10.60 11.87 11.27
L-2 0.77 0.79 10.27 10.33 10.40 10.50 3.47 3.52 451 | 459 8.29 8.81 12.30 12.00
L-3 1.52 1.59 13.95 14.06 12.23 12.30 3.96 401 [561 [571 [9.35 9.53 13.20 12.73
L-4 1.40 142 15.03 15.14 12.97 13.07 4.95 5.01 5.49 5.63 10.38 10.63 12.90 12.50
L-5 0.86 0.88 11.33 11.40 10.60 10.63 3.20 323 [ 568 [5.81 [8.90 9.06 10.87 10.71
L-6 0.59 0.60 10.06 10.28 9.06 9.11 3.25 331 | 375 [ 3.87 | 8.88 9.02 8.33 8.33
Galia 0.75 0.87 12.31 12.43 10.67 10.74 3.05 3.07 5.22 5.31 9.79 9.85 11.21 11.37
Mean 0.94 0.98 11.96 12.07 10.80 10.87 3.50 354 [ 502 [513 [9.43 9.64 1153 11.27
LSDO0.05

Date (D) 0.31 0.31 1.85 1.63 1.54 1.50 0.33 0.39 | 098 | 0.90 | 1.98 2.12 1.16 1.54
Geno. (G) 0.38 0.42 1.44 147 0.72 0.74 0.20 021 | 029 | 034 | 051 0.71 0.84 1.02
GxD 0.69 0.74 2.93 2.84 1.90 1.89 0.45 0.51 1.07 1.05 2.13 2.38 1.46 2.22

Table (3) Mean performance of the studied melon genotypes at 1st, 2"
years as well as combined over both dates and years.

and3rd planting date over two

characters fruit weight (Kg) fruit height(cm) fruit diameter(cm)

te(D) D1 D2 D3 comb D1 D2 D3 comb D1 D2 D3 comb
Geno.
L-1 0.75 0.72 0.68 0.72 11.15 10.77 10.50 10.8 10.05 9.78 9.3 9.71
L-2 0.87 0.77 0.70 0.78 10.63 10.27 10.00 10.3 10.75 10.45 10.1 10.5
L-3 1.71 1.64 1.32 1.55 15.65 13.32 13.06 14.01 12.75 12.25 11.8 12.3
L-4 1.68 1.40 1.16 141 15.61 15.62 14.03 15.09 13.45 13.15 124 13.00
L-5 1.01 0.85 0.77 0.88 11.49 11.43 11.16 11.36 11.00 10.60 10.2 10.6
L-6 0.70 0.61 0.50 0.60 10.41 10.10 10.00 10.17 9.72 9.10 8.43 9.08
Galia 0.77 0.72 0.68 0.72 12.75 12.7 11.66 12.37 10.85 10.71 10.56 10.7
Mean 1.07 0.96 0.83 0.95 12.53 12.03 11.48 12.01 11.22 10.86 10.42 10.8
LSD0.05
Year (Y) 0.05 2.03 1.76
Date (D) 0.35 2.04 0.12
DxY 0.36 1.38 0.47
Geno. (G) 0.30 2.57 1.90
GxY 0.39 1.34 0.62
GxD 0.58 2.33 1.16
GxDxY 0.75 3.04 1.08

N
w
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Table 3: Cont.
characters | fruit cavity(cm) flesh thickness(cm) TSS Total yield(ton/fed)
Date(D)| D1 D2 D3 comb |D1 D2 D3 comb |D1 D2 D3 comb |D1 D2 D3 comb
Geno.
L-1 5.16/ 5.00| 4.66] 4.94| 271 2.6 253] 2.62 11.0 10.6/ 9.92| 105 12.35 115 109 116
L-2 475 4.56| 4.33| 455 358 3.46] 3.44 3.5 9.0 8.28| 8.37| 8.55 12.55 1225 117 122
L-3 6.01f 5.63| 5.33] 566/ 4.08 4.00 3.86 3.98 10.2 9.25| 887 944 13.9 13.2| 118/ 13.0
L-4 5.93| 545 530f 556 5.06| 493 4.94| 498 1095 10.65] 9.92] 105 13.6 129 116| 127
L-5 6.08 5.73| 5.42| 575/ 331 3.18| 3.15 3.22 9.2 8.93 8.8 8.98| 1155 109 9.92| 108
L-6 4.03| 3.82| 356| 381 343 328/ 312 3.28 9.61 8.96| 8.27| 8.95 8.66 8.41| 792 8.33
Galia 5.56| 5.28 495 527/ 3.17 3.10f 290f 3.06] 10.25 9.85| 9.35/ 9.82] 1221 11.81] 9.85 113
Mean 5.36| 5.07 4.79] 508 3.62| 351 342 352 10.03 9.50| 9.07| 9.54| 1211 11.56| 10.5| 114
LSDO0.05
Year (Y) 1.10 0.19 0.35 0.68
Date (D) 0.15 0.38 2.35 1.30
DxY 0.14 0.39 2.39 154
Geno.(G) 1.11 0.13 0.34 0.68
GxY 112 0.33 0.55 111
GxD 1.14 0.33 241 1.93
GxDxY 1.16 0.43 2.50 2.16

2202 (2-1) L€ “19S "|ddy jo ¢ 1dABg
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Estimates of stability parameters

Stability parameters which calculated from the total 6 environments using
Eberhart and Russell (1966) model are given in Table (4). It could be
mentioned that the performance of a genotype which had non-significant
regression coefficients (b=1) may be predicted and said to be stable (Eberhart
and Russell 1966). The genotypes with the lowest insignificant deviation from
regression are most phenotypically stable and vice versa. According to
Eberhart and Russell (1966), genotypes with "b" esteem less than 1.0 and
higher S%; than zero are said to be explicitly adjusted to poor or negative
situations, while, genotypes having high "b" esteem are explicitly adjusted to
ideal or high yielding conditions. They got outcomes in Table (4) showed that
estimations of deviation from relapse (S%) were non-huge in most utilized
genotypes, demonstrating the solidness of these genotypes with respect to this
characteristic. A few genotypes displayed wide adjustment, while others
demonstrated explicit adjustment either to positive or negative situations.
Regarding fruit weight Results showed that L-5 had relapse coefficient (bi) near
solidarity and deviation from relapse, not significant than 1 (S%) not altogether
from zero. For fruit diameter results showed that L-1, L-3, L-4 had relapse
coefficient (bi) near solidarity and deviation from relapse, close to 1 (S%) not
altogether from zero. For flesh thickness results showed that L-1, L-3, L-5 had
relapse coefficient (bi) near solidarity and deviation from relapse, close to 1
(Sd) not altogether from zero. For fruit cavity results showed that L-1, L-4, L-5
and L-6 had relapse coefficient (bi) near solidarity and deviation from relapse,
not significant than 1 (S?d) not altogether from zero. For total soluble solids
(TSS) results showed that L-1, L-4 had relapse coefficient (bi) close to 1 and
(S%d) not altogether from zero. Concerning total yield results showed that L-1
and L-5 had relapse coefficient (bi) near solidarity and deviation from relapse,
close to 1 (S%d) not altogether from zero. These results are in partial agreements
with Oliveira et al. (2019) and Daryono et al. (2019).

Table (5) presents coefficient of variability (C.V.) environmental,
Genotypic and phenotypic variance (c%, o’g and 6°p) respectively, genotypic
and phenotypic coefficient of variance (G.C.V. % and P.C.V. %) data showed
that, the highest value of CV observed with fruit weight (44.09 %) on the
contrary flesh thickness gave the lowest value (5.74%). The genotypic
coefficient of variance was ranged from 72.6% (fruit weight) to 21.6% (TSS).
Phenotypic coefficient of variation ranged from 82.2% to 21.7% and the
maximum phenotypic coefficient of the variation was observed for fruit weight
on the other hand TSS was the lowest. The genotypic and phenotypic estimated
variance appeared large, in comparison with the estimated values of error
variance, such a result seemed to indicate that the number of replicates used in
the evaluation experiment of these genotypes were adequate to give a better
estimation for the error variance. These results are in partial agreements with
Oliveiraet al. (2019)



Table (4) Estimation of stability parameters for seven traits of seven melon genotypes.
G.
2 s 5 & > o
2 = g % S ]
E s s 2 g # 3
Z Z 5 % = 5
bi s%d X bi s%d X bi s bi s%d X bi s X bi 5 X bi sd
L-1 072 [ 035 | -0.02 | 1081 063 [ -025| 972 [ 0.86 | 0.04 | 262 [ 095 | -0.04 | 494 | 0.87 | -0.01| 1051 [ 1.05" | 0.02 | 11.6 | 1.04" | 0.05
L-2 0.78 | 0777 [ -0.02 | 10.30] 0.61 | -0.25 | 1044 | 073" | 0.04 | 3.49 | 0.82" | -0.04 | 455 | 0.74™] -0.02| 855 | 0.84™ | 0.15 | 12.2 | 0.65" | 0.02
L-3 155 [ 1757 ] -0.01 [ 14.01[ 2537 | 0.03 | 12.28 | 1.06" | 0.04 | 3.98 | 1.06" | -0.04 | 5.66 | 1.20" | -0.02 | 9.44 [ 1.34" [ 0.03 [ 12.9 | 1.40” | 0.06
L-4 140 [2.247] -0.02 | 15.09] 1.45~ | 0.01 | 13.02 [ 1.117 | 0.04 | 498 [ 0.78" | -0.04 | 556 | 1.15" | -0.01 | 10.51 | 1.04" | 0.03 | 12.7 | 1.35" | 0.03
L-5 0.88 [1.14™| 0021137 032 [ -0.25 | 10.62 [ 0.83° [ 0.04 | 322 [ 0.85" | -0.04 | 574 | 1.197 | -0.02| 8.98 | 0.43" | 0.00 | 10.8 [ 1.09” | 0.03
L-6 0.69 | 025" | 0011017 045 | -023 | 9.08 [1.41™[ 0.04 | 328 [ 154" | 0.04 | 381 | 085" | -0.02| 895 | 1.31" | 002 | 83 [ 048" | 0.03
Galia 0.81 [1.08"| -0.02 | 12.37| 0.88 | -0.02 | 10.71 | 0.85 | 0.04 | 3.06 | 1.02" [ -0.04 | 526 | 1.12" | -0.02 | 9.82 [10.54" | 0.03 | 11.29 | 1.08" | 0.08
LSD 0.08 0.43 0.06 0.04 0.07 0.29 0.24
0.05
LSD 0.11 0.63 0.09 0.05 0.10 0.42 0.36
0.01
P*<0.05, P**<0.01
Table (5): Analysis of variance for agronomic traits in melon.
Compqnents of fr_U|t fruit length fruit diameter flesh thickness fruit cavity TSS Total yield
variance weight
CV% 44,09 12.97 6.59 5.74 4.44 5.37 9.05
o’e 0.22 1.52 0.46 1.09 0.11 0.01 0.03
2
°g 0.77 255 135 3.57 3.48 4.21 1451
2
op 0.99 27 13.9 4.66 3.58 4.23 14,54
G.C.V.% 72.6 42.2 33.8 525 37 216 33.4
P.C.V.% 82.2 43.4 34.4 60 376 21.7 33.4

CV= coefficient of variability,c’e = Error variance,s°g = Genotypic variance, ¢°p =Phenotypic variance,

G.C.V =genotypiccoefficient of variance and P.C.V. =phenotypic coefficient of variance

220z (2-1) L€ “10S "|ddy Jo ¢ "1dAB3
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CONCLUSION
On the basis of present results of the experiment, it was concluded
that L-1and L-4 genotype could be considered most stable for most of
studied traits.
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