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ABSTRACT

This-research were carried out at the Experimentat Farm of EL-Kassassein
Hon. Station, |smailia Governorate, during the seasons of 2000 until 2003, to study
the best parent can be reliable for conducting local hybrid. Four exctic genotypes and
one Iocal variety were used in this investigation. All possible crosses were made with
out reciprocals lo raise Fy seeds in the green house condition, end Fi's selfed to
obtain F; seeds.

All the parental genotypes and lheir F1 and F: generations were sown in
open field and data were collected on fruits of individual plants. The obtained results
show, that variances due to specific combining ability were higher in magnitude than
the variances of general combining ability for all studied traits. Dominant gene effects
were controlling the economic characteristics of melon, except number of fruits/ plant.
This was governed by both dominant and additive gene effects. The general
combining ability effects of parents revealed that P; (Pl 183227} was good combiner
for yield components and its quality. The specific combined ability effects of hybrids
decleared Lhal lhe best specific cross combination for total yield/ fed., average fruit
weight and flesh thickness was Fi (P1x Ps) and the cross F (P2 x P3) was lhe best
combination for number of fruits/ plant and lotal soluble solids. Heritability estimates in
broad sense were found to be higher in magnitude inbreeding depression had a great
effect on yield on yield comporent and its quality, while vegetative growth was nol
affected by it,

INTRODUCTION

Melon, is one of the important vegetable crops for exportation and
consumption in Egypt. So, we try lo establishe some hybrids to minimize the
introducing of seed melon from foreign countries. For this reason, this
investigation was made o discover some genotypes that will used in raising a
new hybrid of melon for our country. Therefore, 1t is necessary to evaluate the
potentialities of the available germplasm for its ability tc throw out
transgressive segregates.

In order to achieve this goal, we must introduce some germplasm
from foreign gene banks of genetic resources and cultivate these materials
under climate of Egypt and select some of them to obtain hybrids,

Although several reporis on the extent of hetercsis and combining
ability are available in literature (Swamy, 1985, El-Doweny, 1985; Abd El-
Raheem ef af., {1986 a, b] Awny, 1392; Kim el a/., 1996 and Gurav et al.,
2000). but,the utilization of this information to raise local hybrid varieties is
still very limited in Egypt.

Application of mating design ke “Linex tester analysis” was found
suitable to select a desirable parents from considerable number of
germplasm.

In the present research “Linex tester analysis” was employed to
determine the extent of heterosis, dominance. gene effects and general
combining ability of parents and specific combining ability among crosses.
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MATERIALS AND METHODS

Five parental melon genolypes representing local and genetic
matenals which obtained from north central (NC7) regional plant introduction
station, lowa slate university Ames, lowa, USA. They are namely, Pl 124111
"P." and P.! 183227 "P," were used as testers {males) and other three
commercial ‘varieties were used as lines (females); hearts of gold "P," (USA),
honey dew orange flesh "P," (USA) and [smaliawi focal vanety "Ps", these
parental genotypes had a wide variation for the fruit characters and yield
component.

In 2000 season, the five parents were sown under green-house
condition, at El-Kassassein horticullure research slation, and all possible
crosses without reciprocal were made among these genotypes for raising F1's
seeds.

In the second season of 2001, seeds of six Fy hybrids were sown in
the green house to obtain F; seeds.

In the summer season of 2002, all the raised seeds of five parentai
genotypes and their Fy, F, generation were sown in the open field for
evalyation, in randomized complete biock design with three replicates. The
plot area was 20m? (10m. length x 2m. wiolth).

Seeds of all the genotypes were directly sown in hills 20cm. apart
respectively, two seeds per hill, for the parental genotypes and their F1
hybrids twenty hills were made, for each plot, while F2 generation sixty hills
were made for each plot.

Data were recorded on individual plants, for parents and their F1
hybrids five plants wete randomly chosen for gach plot, meanwhile, ten plants
were chosen for F2 generation at the same manner to collect data on the
following characters.

Plant height (cm.), number of internodes, on the main stem, plant
growth rate, (gn’ cm.2} number of fruits/ plants, fruit yield/ plant (kg.) total
fruit yield/ (ton/ fed.), average fruit weight (kg.), total soluble solids (%) and
flesh thickness (cm.).

Statistical analysls:

Heterosis for each ¢ross was caiculated as the percentage of
increase in F1 performance above the mid-parent and the better parent
values according lo the following formula as described by Bhatt (1971).

The mid-parent heterosis (M.P)=  Fgqp  x 100

MP

The better-parent heterosis (B.P) =—%§p— X 100

Meanwhile, the degree of dominance was calculated using the
formula adopted by Peter and Fery (1566}, for F1 as follow:

F: -MP
Degree of dominance (F1) =
BP-MP
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Data on the progenies of six top crosses and P1 and P2 as testers
(male parents) and each of P3, P4 and PS5 as lines {female partents), were
subjected to further male x female analysis for partilioning the genetic
variation due to male, female and male x female interaction to estimate
combining ability and gene effects as described by Kempthome (1857) and
adopted by Singh and Chaudhary {(1977).

For the F2 generation, inbreeding depression was calculated as
described by Liang et af., (1972) as follow:

1.0% =—t2F1__ x 100
Fy
Significance of means were tested using the "t" test at 5% and {LSD)
test criterion at (P < 0.05) to evaluate the difference between heterosis mean
values and other genetic parameters.

RESULTS AND DISCUSSION

Analysis of combining ability and gene effects for nine quantitative
characters:

The analysis of variances for combining ability {Table.1) revealed that
the estimates of variances due to specific combining ability (c’sca) were
positive and considerably higher in magnitude than the variances of general
combining ability {a® gca) for all characters. These results indicated that the
predominance of non-additive gene action is including dominance in
controlling the expression of these characters. Similar findings were reported
by Kalb and Davis (1984)., ij and Shu (1985}, Decgra et al., (1997) and
Matoria and Khandiwal (1999).

The estimates of genetic components of variance and their ratios are
also shown in (Table 1). The ratio of o* A/ 0¥ D which was less than unity for
all quantitative characters except number of fruits per plant implied that these
characters were predominantly under the centrol of the non additive gene
action; dominance or epistasis. (El- Mighawry 1998) in muskmelon. The
important role of the non-additive poerticn of genetic variance for these
characters was also observed through the average degree of dominance
which was in the range of over dominance (>1).

The ratic of 6®A/ 6°D which was more than unity for number of fruits
per plant, implied that this character was predominantly under the control of
additive gene action. The important role of additive portion of genetic
variance was observed for number of fruits per plant which assured through
the average degree of dominance which was in the range of partial
dominance {<1). The oA/ o’D ratio and the average degree of dominance
reveald that both additive and dominance gene effects were important in
governing the expression of number of fruits per piant.

Meanwhile, the results indicaled that, although most of the
differences noted among crosses for the majority of studied characters were
due to genes with primarily non - addilive effects, the relatively negligible
contributions of additive effects cannot be over looked.
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The gca effects of parents are presented in Table (2} which reaveled
that most of parents possessed significant gca effects for different
quantitative traits. However, estimates of gca effects recorded highest values
for three out of nine characters for "P3" i.e.. Plant height, total yield! (fed.) and
total soluble solids. Moreover, “P,” had the highest values for three
characters, number of fruits/ plant, fruit yield/ plant and flesh thickness. This
mean that, P, (P.1124111} and P, (P.)183227) combined well for most
marphological and some economic characters like total yield/ (fed.) and total
soluble solids.

Table {2): Estimates of general combining ability effects of five parental
cucumis melo genotypes for nine quantitative characters.
No. of Plant ‘ Fruit | Total | Averaye ] Felsh

Plant j. growth |No. of :
: internod/ so s yield yleld | Truit T.8.5 |thick-
Genotypes| height ™5 rate  [fruits/ plant {ton! weight % | ness

M} | giom !:?n?; plant kyg) | fed) | (kg.) {cm.)

Males ]
P: (1} 117 -0.56° [-0.23 [-0.06[-041-0.53_-0.03 [-0.52"]- 0.04"

2 (2) 111% ] B55" | 023" /006|041 [053*] Q03 [0.52* [C.04
Females
P2 (3) 370~ | 055" | 0.07 [0.12 |-0.03]0.38% -0.08 [0.37~ [ 0.01
Pa (4} ~3.27 -0.22° | -0.01 [0B2*[0.25]-0.06] -0.01° [-0.077[0.12"
Ps {(5) -044 | 077 ™ | -0.07 -0.74°-0.25- 0.31[ 0.05* [-0.29""|0.13™

SE Males | 2.37 8.70 009 (000 (0111 03T] €03 0.18 1 0.03
P ol | 194 | 057 | 007 [007 | 009 024 D02 | 0.14 002 |
*.* . Significant at the 0.05 and 0.01 Probability levels, respectively.

Moreover, P, (P.1183227) had the highest positive gca value for six
out of nine characteristics, plant height, number of interncdes, plant grouth
rate, totat vield/ (fed.), total soluble solids and flesh thickness. This indicated
that, these parents seem better suited for a breeding program concerned with
commercial production in muskmelon with recurrent selection for raising a
new hybrid. Similar these findings were found by (El-Mighawry, 1998) in
muskmelon.

The sca effects of the hybrids are presented in {Table 3). None of the
crosses exhibited significant desirable sca effects lor all characters. The best
specific cross combination, which exhibited significant desirable Sca effects
for total yied, was F, cross (P,x Ps). However, no one of these crosses can
be considered as the best combination for all characters simulataneously.
These crosses therefore, had polential to give desirable transgressive
segregates in subsequent generations if the addifive genetic system was
operating in good combining parent and the complementary epistatic effects
in F, acted in the same direction to maximize the desirable plant characters
(Andrus, 1963},

The sca analysis of the crosses revealed that none of the crosses
gave high sca effects for all studied characters. So the sca effects of different
crosses indicated that high gca effects of thei- parents can’t guarantee high
sca effects in different crosses. These findings were 10 agreement with those

* obtained by El-Mighawry (1998).
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Table (3): Estimates of specific combining ability effects of six F1
Cucumis melo hybrids in nine quantitative characters.

No. of.| Plant Fruit | Total | /Average Felsh

Plant | intern- (growth | No. of| . :
Geno- yield | yleld | fruit |[T.5.S
height | ode rate | fruits plant | (tor/ ight | % thickness

types

{em.) :1::: ‘(;?:;{ plant (kg.) | fod.) | (kg {em.)
P,xP; | -2.05 ) 0.55" | -0.14 |-028 ]| 017 |-0.18] -0.04 [-1.33] -0.21"
PxPs|-3.38*| 055 | 019 | 019 [-057(-0.36] -0.07 | 0.11 -0.02
PxPs | 544** | -4111 | -0.04 | 0.00 | 040 [0.55*] 0.11 1.22 0.23**
P-xPa | 2.05 |-055*"| 0.14 | 0.28 |-0.17] 019 0.04 1.33 0.21*
P.xP, | 3.38* |-0.55"| -0.19 |-0.19 | 0.57 | 0.38 007 |[-011 0.02
PoxPs [-5.44*] 1.11 004 !-0.09-040[-055] -0.11 [-1.22( -0.23"
S.E 3.36 .99 012 |' 013 | 0.16 | 0.43 0.04 0.25 (.04
* ** - Significant at the 0.05 and (.01 Probability levels, respectively.

The components of phenolypic variance and heritability estimates in
broad and narrow sense are presented in (Table 4). Data in this table showed
that genetic variances were considerably larger than those of environmental
ones for all studied characters. In addition, dominance variances were larger
than additive ones for all characters except No. of fruit per plant and average
fruit weight These findings are in agreement with Mohanty. Bk . &f ef (1999);
Gurav ef al. (2000);, and Mohanty Bk. (2000).

Table (4); Components of variance and heritability estimates for nine
* quantitative characters in cucumis mlo.

Plant .
No. of No. of| Fruit |Foral Average Felsh

Plant growt
Paramter |height lnt:‘r:i?‘de h rate | fruits ;:::.ﬁ y:::ﬂ Je'}"giht T.%S ":::’::"

©m.) | gtem (gn"lf plant| tya) }ed.] (kg.} (cm.)
at A 702 | 046 [0.02 1014 0.02 (608] 0.03 074 042
s D 3405 087 004011 ] 045 |028] 0.02 [323[ 0.10
o & 4157 103 |G.06 (025 051 [036] 0.04 307 [ 0.12
o' E 11281 098 002 [016 ]| 003 [g02] 002 [0C.0 0.01
P 5287 2.02 008|042 | 052 [0.37 0.07 402 ] 0.13
hb 79.15 | 51.48 |75.00|61.00( 0423 0459 7142 | 98.6 | 92.31
hn 14.24| 842 [25.00]35.71] 385 1892 4285 [18.16] 15.38

Heritability estimates in broad sense were found to be considerabiy
high for all characters and higher in magnitude than their estimates in narrow
sense for all studied traits. Similar results were obtained by Dhiya el al.,
{1990) and kosba and EL- Diasty (1991).

Data presented in Tabile (5) reaveled that, female parents recored the
highest values for plant growth rate, fruit yield/ plant, total yield/ fed. and totai
soluble solids. This.suggests that, the maternal effects had considerable role
in the expression of these characters. Meanwhile, the highest contribution of
combined male and female effects in crosses were observed in five out of
nine quantitative characlers. These results are in harmony with those
obtained by Kitroongruang el al (1992}, Guirgis &f &/ (1991) and Gurav ef 8/,
{2000).
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Table (5): Percentage of contribution of lines (L), tester(T)and LxT
combination In for quantitative characters in 3x2 line-tester

analysis.
Characters No. of| Plant .
PlantJinter- growth |No. of FI';'; Ti‘;';" A‘;i:?fe 1ss Felsh
height node| rate |fruits y y . ',/' thichkness
{cm.} /main| {gm/ |plant plant | (ton/ | weight y {cm.}
Contribution stem| cm?) (kg) | fed.) | (kg.)
(Flﬁ';)a('s 1 005|024| 070 [001|044 (054 | 010 04| 003
?r:]:ter)m 033026 005 | 086 013|016 190 (005 025
LXT} 061|049 | 024 | 011 | 043028 | Q.70 |0.75 0.71

Data in Table (6) illustrated that, most of F, hybrids tended to be
higher mean values than mid-parents or better parents for all crosses for all
studied traits. The F, hybried (P2xPs} showed piant height and number of
internodes maximum magnitude, while the cross (P.xP,) ranked first in the
plant growth rate (2.16}, at the same time the cross (P;xP,) surpassed the
other crosses in number of fruits/ plant and fruit yield! piant.

Moreover, the cross Fy (P;xPa} exhibited maximum values for total
yield (ton/ fed) and flesh thickness, while the highest vafues of average fruit
weight and total soluble solids was recorded by the Fy corss (P1xPs). This
clearly indicated that, there were a level of variability in the distribution of both
dominant and recessive genes in the five parents and comparable amount of
non-additive genes in most loci controlling these characters. These results
are inharmony with those obtained by Kalb and Davis (1984); Abd EL-
Raheem et al, (1986 a,h); Awny (1992) EL-AdI et a/. {1996}. in melan.

Concerning F, generation, data in Table {6} indicated that, there was
a reduction in Fp generation versus F, hybrids due to inbreeding depression
for most of studied traits. In spite of the ¢cross (P,x Ps) which gave the highest
plant growth rate. Meanwhile, the (P;x Ps) produced the highest values for
fruit yield/ plant total soluble solids and flesh thickness, respeclively. The F,
cross (P,xP,) ranked first in number of fruits/ plant and total fruit value of
average fruit weight. This indicated that, over domarnce were controlled these
characters and selection become necessary and useful took to improve these
traits. These results were in agreement with EL-Doweny (1989) Vijay (19886);
Awny (1992} they indicated that over dominance exists for flesh thickness,
total soluble solids and total yield.

Heterosis:

Heterosis over mid-parent was observed for most of the studied
characters (Table 6). Most of heterotic values, were positive but not
significant except the heterotic values of number of internodes belong cross
(P1xP,), total fruit yield! fed for cross (PoxPs) and (P.xP,), also, the cross of
(P2xP3) for flesh thickness. These results clearly indicated thai, these
character were goverened by dominant genes. Simular results were obtained
by Kalb and Davis (1984); Abd EI-Raheem e! af .(1886 a,b) and EL-Adl e! &/ .
(1996). -
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Table {6): Means, heterosls values, {M.P.) heterosis (B.P), degree of
dominance and inbreeding depression {1.D) for nine studied

traits. S C o
Plant Avarage
Plant | No. of 1 No.of | Frult Flash
[Gener| Crosseas | height| Inter- Etn m! fruhaf | yleld! T{‘:;ar:,}"i;;d wf":"':'t Tt‘;f thickness
{cm} | nodes |21 @™ pient |Plant kg, elg {em)

cm’} ikg.)
[ 144.16| 22.83 1.71 2.023 1.215 4,45 0.485 10,23 2.16

1] 14988 205 1.79 237 1.03 427 0.495 10.20 2.04
1] 150.66| 23.83 1.82 1.88 148 AN 0.652 40,45 247
/") 137.16| 2399 1.51 227 1.3355 4.99 0475 1111 250
Vi 138.5 | 2299 1.42 228 118 4,54 0.479 11.09 2.15
V 144 16| 22.83 1.71 2.03 122 4.44 0.435 11.33 2.16
| 4151 68| 23.00 1.41 200 147 5.45 0.683 9.42 263

i 150.66) 2233 185 23 1.08 4.83 0.557 10.43 290
e, 1] 145.68| 2288 1.34 1.8% 1.48 549 . 0,796 11.22 2.60
v 151 868| 23.00 z.18 240 1.86 8.90 0.686 1315 60

/") 146 23.33 1.74 275 3.03 .62 0.760 1125 287
Vi 153 | 26.00 1.90 223 1.52 5 48 0.639 9.93 248

MP

| 146.33| 24.86 1.89 2.06 1.38 463 D.457 11.96 2.50

€ 146.33| 21.00 1489 2.87 1.04 4.27 c.518 1.5 228

B P n 155.00| 26.08 1.88 2.08 1.88 a.35 0.8 12 313
' v 142 | 2468 1.53 2.55 1.39 514 0.497 11.56 250
v 142 | 2468 1.53 2.57 1.39 482 0.497 1.5 2.50

i 14633 24.86 1.69 2.08 1.39 4.63 0.497 12 2.50

1 519" | 0745 | 1754 |-1235| 20898 2261 40.82 -787 21.76

i I 4144 | 13.81" | -0.08 -1.48 2913 13.25 1241 115 4216

M.E m 133 | -4871 | -2817 |-0302 137 3.49 22.08 B.37 13.12
. v 10.56%( -4.35 43.05 573 4485 41.25* 44 42 18.38 | 20.00*

P WY} 542 | 1.48 22.53 | 2081 | 155.88¢ | a5.e7** 58 49 149 17.25
il 6.12° | 1388 [ 11.11 1012 | 25.103 22.84 3155 | 1236 | 13.89
[ 3ga*[.873] .2538 |-2913] 575 7.7 3742 |- 18.51 520
H | 208 | 11.08" | .0127 |-12734| 1923 1312 753 +938 | 28.32

(3.p) n ~409 [-15.004 -29.10 (-19.903| -21.27 -13.54 421 «588 | -10.54
%' v BBO™| -873 | 41.778 | -5388 41.01 A4.247 3803 |-1375| 20.00™
L 282" | -539 1173 7.004 | 117.98 | a298™ 52,92 -0.02 14.80
V1 455" | 543 0.53 8.25 9382 17.93 2837 | -1725 -1.6
f 1487 17.00 4.04 169 3.085 462 0499 9.00 2.00
] 140.00| 19.33 213 1.09 0.704 4.38 0.498 11.51 243
I 19633 28.88 5.22 PX: 1 0813 4.59 0.571" 9.50 2.00

Fz v [17800| 2833 | 306 | 217 | 173 | 428 | osis | 1288 | 287
W | 108 | 2633 | 444 | 275 | 125 | 480 | oS08 | 19.00 | 250
vi  |14887| 2532 | 226 | 108 | oeso | 450 | o498 | 950 | 200
| {ader | 0003 | -168 [-0714| 1457 | 540 | 1650 o603 | 13%
peq |30 | se6" | -1.628 |-0115| 300 | 11300 | 273 |oasy | 33
e | m | 048 |-0413[ -833 |.0012| 0048 | 018 | os0a | 0382 | oo
G | Vv |299™|-1498| 325 |oc4es | 1729 | 7ot | 9sa | asy | OO
| ™ |21a| o201 | 291 |1621 | 00 | 215 | 1803 | 039 | 228
i (40| 173 | oo | ses7 | 174 | ses | 1268 | 200 | 223
T 36367 |- 28.00%| 18652 | <155 | -27.55 | - 1533 | -26.93 | - 445 | 2395~
I [-7.08|-1714| 20008 | 5321 -32.58™ | -932 | -10.59 | 10.35 | - 1621
- M |34.47| 26.47* | 285.55* |48.867" - 45.06* | -1638 | -28.01 |- 1807 | .2857

v 2054™ 1448 | 4188 | -058 | 11.72% | -37A2 -2492 | 372 | -11.00"
N 34.24™ 1285 | 1724 }1345"| -5374 - 27.49 3342 | -222 | -1288
Vi <413 | -257 18.95 | 5156 -54.93™ | -1593 | -21.94 | -433 | . 1B69™

*, "*: Significant at the 0.05 and 0.01 Probability levels, respectively.

Significant positive heterosis cver better-pavent rajues was observed
for plant height, number of internodes, total fruit yield (ton/fed) and flesh
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thickness of the crosses (PxPj), (P xPjy), (PzxPy) (P;xPs). Similar results
were obtained by Dixit and Kalo (1983}, and Kosba and EL-Diasty (1991).

Degree of dominance estimates showed significant positive values
for four out of the six crosses for plant height, one out of the six crosses for
number of infernodes and twao out of the six crosses for total fruit yield {ton/
fed). this indicated that, over - dominance were controlled these traits.
Meanwhile partial dominance was gbserved for three oult of the six crosses
for flesh thickness, and four aut of the six crosses for total saluble solids and
number of fruits plant. These results were inharmony with those obtained by
Hatem et al, (1996) and Hatemn ef af. (1997} in meion.

inbreeding depression:

Data presented in Table (8) illustrated that, inbreeding depression
values were differed among morphelogical characters, yield components and
its guality.

For morphological characters, plant height, number of internodes and
plant growth rate, most of these crosses for these characters had significant
and positive values, while the yield traits and its quality had insignificant and
negative values. This indicated that, the morphological characters were not
affected by inbreeding, but yield and its quality had well affected by
inbreeding in melan. This indicates that, these economic traits of yield and its
guality were contralled by non-additive gene action.

Meanwhile, the greatest value of inbreeding depression was
observed for plant growth rate in the cross of (PxPs} followed by the cross
(PxP,}. These values were positive and significant indicating the presence of
additive gene action for this character.

Thése findings were in harmony with those obtained by EL-AdI et al.
(1981), Kosba et al. (1993) and EL-AdI et a/ {1996); Hatem ot al.(1996).

Generally, heterosis was cbserved in Fy generation in relation to
either mid or high parents in different melon characters, while negative
inbreeding depreesion values in F; populations were pronounced for yield
components: and its quality, indicating thai, both F, and F; individual plants
could be used commercially if hybrid could be realized. Furthermore,
selection may be useful tooi among segregating generations for high yielding
genotypes.
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