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ABSTRACT: The genetic materials used in the present
investigation included five parental varieties of squash. These five
varieties were crossed according to a complete diallel crosses mating
design to produce 20 F; . hybrids and their 20 F, 2, generations. All
genotypes were evaluated in a randomized complete blocks design.
The obtained results could be summarized as follows:

Tests of significance of the mean squares of all 45 genotypes
showed highly significance for all studied traits. The parental variety
Eskandarani (P;) showed the highest mean for number of fruits/plot,
fruits yield/plot (kg) and fruits yield/plant (kg), whereas Zucchino
striato d’Italia (P3) was the highest parent for first picking date, fruit
length (cm) and fruit shape index. The performances of the F, and
Fi, hybrids were variable and there was no hybrid that gave the best
performance for all studied traits. However, most F, hybrids
exceeded their parental varieties.

The estimated values of heterosis over the mid-parents
(Hwm.p.%) showed highly significance for all studied traits and ranged
in F; hybrids from - 9.43 to 19.2% for fruit diameter (cm) and fruits
yield/plot (kg), respectively. In the case of heterosis over mid-parents
versus F; ;. hybrids the estimated values ranged from - 6.74 to
19.4% for fruit diameter (cm) and fruits yield/plot (kg), respectively.
Whereas, the estimates of heterosis versus the better parent (Hpgp %)
were highly significance for miost studied traits. Concerning heterosis
(Hgp. ¢1,15), the obtain values ranged from - 21.36 for fruit diameter
(em) to 7.38% for first picking date. On the other hand, the results
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also indicated the presence of inbreeding depression for most studied

traits. '
' Estimates of GCA and SCA showed significance for all studied
traits in the F; hybrids and F, generations. The results also showed
that the magnitudes of GCA values were larger than their
corresponding values of SCA for all studied traits at both F,,
hybrids and F; ;. generations. Reciprocal effects (r) were significant
for most studied traits.

The estimated values of h%, % ranged in F; hybrids from 0.00 %
for first picking date to 60.38 % for fruit shape index and ranged
from 0.00 to 67.5 % for first picking date and fruit length (cm) for F;
generations, respectively. The highest estimated values of h%, % were
94.8 % in the F, hybrids for fruits yield/plant (kg) and 98.8 % in the
F; generations for fruits yield/plot (kg).

INTRODUCTION to increase yield and quality traits.
Heterosis over both mid- In this respect, El-Adl e al. (1988)

parents and  better parent, obtained heterosis values ranged

heritability, nature of geneaction from 11.23 to 83.41% for total
and genetic parameters give useful Wweight of fruits per plot and total
informations regarding the choice number of fruits per plot,
of the parents which develop respcctively. In cucumber, Farid
superior F; hybrids through (1990) showed that the estimated
suitable breeding programs. GCA  values of heterosis for yield traits
is an indication for additive genetic ~were 31 and 1.4% versus the mid-
variance, while SCA is an parents and the better parent,
indication for non-additive genetic  respectively. '
variance inciuding dominance. The In agoor, El-Adl et al. (1996)
complete diallel crosses mating showed that heterosis values
design ~ give useful information Vversus the mid-parents were 4.78
concerning the relative importance and 50.02% for taste and yield per
of  genetic parameter which enable plant, respectively. They also
vegetable breeders to start a useful ~reported  that heterosis  values
squash breeding program. versus the better parent were 26.40
In squashand other cucurbits, and- 11.76% for yield per plant
heterosis was investigated aiming and fruit weight, respectively. El-
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Gendy -~ (1999)  cleared that
heterosis values versus the mid-
parents were 9.79, 17.88, 17.18,
12.98 and 11.76% for number of
fruits per plant, fruits weight per
plant, fruit length, fruit diameter
and fruit shape index, respectively.
She also added that, estimates of
heterosis versus the better parent
were:- 10.20, -6.11, -1.55,28.32
and —13.28% for the same traits,
respectively. In this respect, Abd
El-Hadi ef al. (2001) cleared that
the values of heterosis versus the
(M.P.), in sweet melon, ranged
from 6.11 to 51.2% for L.F. (cm)
and Y./P. (kg), respectively. Abd
El-Maksoud et al. (2003) found
that the estimated values of
heterosis versus mid-parents were
highly significant for all studied
traits with respect to Fy, Fy, and all
Fi 1 hybrids.

Inbreeding depression (1.D.)
was reported by Metwally (1985)
in squash. He obtained highly
significant I.D. for total yield. He
also added that 1.D. values were
17.7and 19.7% for number  of
fruits per plot and weight of fruits
per plot, respectively. In the same
time, Abd El-Hadi (1995)
mentioned that all studied traits of
agoor showed highly significant

values of LD., which were - 8.23,
- 14.92 and 4.59% for fruit weight,
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yield per plant and shape index,
respectively. In squash, El-Gendy
{1999) estimated 1.D. and observed
that the estimates were: -21.49,
2097, -1.71,-249and -3.98%
for number of fruits per plant,
weight of fruits per plant, fruit
length, fruit diameter and fruit
shape index, respectively. On the
other hand, Abd El-Rahman er al.
(2000) investigated the presence of
ILD. in pumpkins for fruit weight
trait and found that the estimated
values were 4.23 kg and 3.93 kg
for F, hybrid and F» generation,
respectively. :

Concerning  GCA, Farid
(1990) showed that the magnitudes
of dominance and additive genetic
variances were larger than the
reciprocal effects for all studied
traits. In this respect, in Cucumis
melo var. Chate, El-Adl er al
(1996) cleared that additive and
non-additive  genetic variances
were important. They also added
that additive genetic variances
were important and composed the
largest portion of genetic viability
for all hybrids.

In sweet melon, Abd El- Had:
et al (2001) evaluated 16 F,
hybrids and the results revealed

that ihe magnitudes of non-
additive variances  including

dominance (o°D) were larger than
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their corresponding estimates of
additive genetic variance (o”A) for
all studied yield traits except taste
trait.

Concerning  heritability, in

melon Kosba and El-Diasty (1991)
~ cleared that the values of h*,% in
F| hybrids were 14.08, 6.66, 29.41,
40.03 and 20.83% for fruit length,
fruit diameter, fruit shape index,
taste and thickness of flesh,
respectively. They also added that
the values of h% % were 49.09,
4472, 26.47, 88.87 and 41.67%
for the same traits, respectively. In
agoor, El-Adl et al  (1996)
obtained high values of heritability
in broad sense in F, hybrids. These
values were 94.74, 77.33, 80.19
and 38.09% for fruit weight, yield
per plant, fruit shape index and
taste, respectively. They also
added that the highest value of h?,
% was 81.26% for fruit weight. In
squash  similar results were
obtained by El-Gendy (1999). She
mentioned that the estimated
values of heritability in broad
sense in F; and F; were (78.66 and
94.47%), (89.76 and 90.75%),
(98.72 and 84.13%), (94.02 and
74.13%) and (97.05 and 90.73%)
for number of fruits per plant,
weight of fruits per plant, fruit
length, fruit diameter and fruit
shape index, respectively. Also, in
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sweet melon, Abd El-Hadi et al
(2001) indicated that the estimated
values of h%,% were 9731, 95.71,
92.38, 98.6 and 82.12% for N.F./P,
W.F kg, Y/P. (kg), L.F. ¢m and
D.F. (cm), respectively. On the
other hand the h%, % ranged from
37.27 to 98.61% for N.F./P. and
TSS%, respectively. Abd Ei-
Maksoud ef al. (2003} showed that
H’,% were larger than their
corresponding estimates in H%,%
for all studied traits.

Therefore, the main objectives
of this investigation were to
estimate: heterosis over both mid-
parents and  better parent,
inbreeding depression, heritability
in both broad and narrow senses.
Finally to use the hybrids obtained
from a complete diallel crosses
mating design to determine the
important  genetic  parameters
which enable vegetable breeders to
start a useful squash breeding
program.

MATERIALS AND METHODS

The genetic materials used in
the present investigation inciuded
five squash parental varieties
belongs to Cucurbitu pepo, L.
These varieties were Eskandarani
(Py), Bianco di siciia (P2),
Zucchino striato d’ltalia (P3),
Zucchino mezza lungo bianco (Py)
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and Libanese phoma (Ps). All these
parental varieties are representing
a wide range of variability in most
of traits under study.

Plants from -each parental
variety werc selfed for three

generations to insure the purity of:

each wvariety. In the summer
growing season of 1999, the five
parental varicties were crossed
according to a complete diallel
crosses mating design to produce
20 Fyj hybrids. In addition, the
five parental varieties were also
seifed to obtain enough seeds from
each variety. In the summer season
of 2000, all the 25 genotypes were
cultivated. The 20 F; i hybrids
were selfed to produce new seeds
of the F, and Fj generations.
Similarly, the five parental
varieties were also selfed to
produce sufficient seeds from each
parental variety and crossed to
produce the seeds of F; hybrids
and their F); hybrids.

In 2001 growing season, all
the 45 genotypes were evaluated in
the field trial experiment. The
experiment was executed in a
private farm near by the
Experimental Station of the
Faculty of Agriculture Mansoura
University. The Faculty Board has
issued a permission for that
purpose.
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The experimental design used
was the randomized complete
blocks  design  with three
replications. Each block consisted
of 45 plots. Each plot was one
ridge 5.0m. long and 1.0 m wide.
The distance between hills was
long 0.50 m apart, therefore each
ridge contained 10 hills.

Data were recorded on several
randomly chosen plants within
each plot for the following traits:-
first picking date (1%, P.D),
number of fruits per plot.
(N.F./Pt), fruits yield per plot
(F.Y./Pt. kg), weight of fruits per
plant (W.F./P. kg), fruitlength in
centimeters (F... cm), fruit
diameter in centimeters (F.D. cm),
fruit shape index (F.Sh.l.), fruit
weight in grams (F. W.g) -

Differences among genotypic
means for all studied traits were
tested for significance according to
F-test. The form of analysis of
variance and the expectations of
mean squares were outlined by
Steel and Torrie (1960).

The amounts of heterosis were
determined as the percentage
increase of the over all mean of the
F1 hybrids (Fy), F, reciprocal
hybrids (F,,) and F), |, hybrids
over the average of ail parenis
mid-parents (Hwmp %) or above the
better parent (Hg p %).
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Inbreeding depression (1.D.}
was determined as the reduction of

the mean of the F, generations (F2)

the mean of the F; reciprocal
generations (Fz) and the average
means of F; and Fy reciprocal
generations (F», ;) below the mean
of the F; hybrids {(F;), mean of F,
reciprocal hybrids (Fi;) and the

average means of F; and Fy,
reciprocal hybrids (Fi,u)s
respectively.

The significance of observed
differences of these comparisons
was determined by comparing the
differences between them with the

corresponding  least significant
difference values (L.S.D.)
General combining ability

(G.C.A)) and specific combining
ability (8.C.A.) in addition to the
variances of reciprocal effect (r)
were obtained. The procedures of
these analysis were described by
Griffing’s (1956) method I and
outlined by Singh and Chaudhary
(1985). - The estimates of GCA
variance (o® g) and SCA variance
(c? s) were expressed in terms of
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genetic variances according to
Matzingar and Kempthorne (1956)
and Cocherham (1963} with the
assumption that there was no
epistasis. The  estimates of
heritability in broad and narrow
senses were determined for F;
hybrids as well as F, generations.

RESULTS AND DISCUSSION

In this investigation, many
yield and yield component traits
were studied. The results of the
analyses of variance and the mean
squares for yield and yield
component traits for all genotypes
are presented in Table 1. The
results cleared that the mean
squares of the genotypes showed
highly significance for all studied
traits. These results indicated the
presence of variability among all
studied traits. These results were
expected where the studied
genotypes in this investigation
included variable genetic materials
of parental varieties, F; hybrids,
F|; hybrids, F, and F,, generations.

Table 1: Analyses of variance and mean squares for all 45 genotypes
for all studied traits in squash.

F.Y/Pt.

F.Y./P.

F.D. F.W,

st o
SV. | a8 | PDIINoRPL | o™ | T [FLem) | ESRL | T
Reps | 2 | 2456 | 6.136 | 0590 | 0.123 | 0.837 | 0302 | 0.55 | 1878
Gen. | 44 | 24.11°* | 337.89%% | 11.39°* | 0.446%* | 11.520%* [0.623** | 3.222%* | 498 5**
Error | 88 | 2365 | 17314 | 0.136 | 0.008 | 0349 | 0.037 | 0.136 | 143.07

** Significant at 0.01 level.
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The  photographs pictures
represented the fruit
characteristics, fruit shape, size
and colour for the five parental
varieties, their F;, Fy; hybrid and
their F», Fa generations are
presented' in Figures 1 and 2,
respectively.

The means of yield and yield
component traits were obtained for
parental varieties, Fy, Fy, hybrids
and their Fy, Fy generations and
the results are presented in Table
2. The resuits indicated that the
obtained mean values showed that
there was no single parent
exceeded the other parents for all
studied traits. It was regarded from
the results that the parental variety
(Ps) was the better (lowest) parent
for 1* P.D. In the same time, P,
was the highest parent for F.Y./Pt
(kg), No.F./Pt and F.Y./P. (kg)
while the
highest parent for F.L. (cm) and
F.Sh.l. traits. On the other hand,
the parental variety (P;) showed
the lowest mean values for
No.F./Pt., Y./Pt. (kg), F.Y./P. (kg),
F.D. (cm) and F.W. (g). The
parental variety (Ps}) was the
lowest parental variety for F.L.
(cm) and F.Sh]. traits. It 1s also
noticed  that the differences
between the means of the lowest
and the highest parents were

variety P; was the
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" always significant. This finding

indicated the presence of genetic
differences ~ between these parents.
Photographs in Figure 1 represent
the F, and F;, hybrids which
showed a; large deel of uniformity
in fruit shape, size and colour.

The results indicated that the
highest F| hybrids were P; x P4 and
P; x Ps with the same mean of

3.07, whereas the highest F),

hybrid was Ps x P; with the mean
of 3.20 for F.Y./P. (kg). On the
other hand, the hybrid P, x P; was
the lowest with the mean of 1.98,
while the Fy; hybrid P3 x P, was

the lowest with the mean of 1.61

for the same trait.

- The results also, indicated that
the means of F; hybrids ranged
from 41.3 to 47.7, 543 to 88.3,
11.35 t0 15.7,1.98t0 3.07, 153 to
22.0, 2.51t0 4.10,3.73 t0 7.18 and
140.8 to 189.0 for 1* P.D., No.
F/Pt, Y./Pt. (kg), F.Y./P. (kg),

- BRL. (cm), F.D. (cm), F.Shl and

F.W. (g) respectively. On the other
hand, the mean values of the Fy,
hybrids ranged from 40.667 to
48.3, 55.0 to 93.0, 8.03 to 16.0,
1.61 to 3.20, 15.80to 20.83,2.95
to 4.37,4.07to 6.58 and 147.51 to
188.5 for the same obvious traits.
The obtained results revealed
that the magnitudes of the means
of Fi, Fi; hybrids were close to
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Figure 1.Photographs represent the differences between the fruits
length, diameter, shape and size of the five parents, F; hybrids
and F,, (reciprocal) hybrids.
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Figure 2. Photographs represent the differences between the fruits
length, diameter, shape and size of the five parents, F;
generations and F;, (reciprocal) generations.
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Table 2: The means of five parental varieties, F, F;, hybrids, F, and F,, generations for all

studied traits in squash.
chm.u 1" P.D. | No.F./Pt.| F.YJPt(kg) | FY/P.(kg) | F.L. (cm) | F.D. {em) | F.Sh.I F.W. (g)
-~ P 43.0 81.7 12.80 2.59 15.77 3.66 431 158.5
P, 52.0 57.0 8.60 1.72 16.17 3.08 527 151.7
P, 540 | 633 10.27 2,05 21.50 3.49 6.16 162.3
P, 44.3 65.7 11.40 228 18.0¢ 4.40 4,10 173.8

P, 41.7 733 12.20 2.44 11.17 3.90 3.38 166.6

F, and F,, hybrids
PP 433 76.7 12,00 2.40 1740 3.08 5.67 157.2

*P, [ 413 847 14.35 2.87 18.00 3.15 5.80 169.8

=1
Py*P, | 427 88.3 15.70 3.07 16.50 3.7 4.51 177.9
P*P; | 443 830 13.60 2.72 17.23 3.49 4,95 164.0
P,*P, | 473 54.3 9.90 1.98 18.10 2.91 6.26 184.2
P.*pP, | 450 653 12.30 246 19.00 3.49 545 189.0
P,*P; | 44,0 740 13.00 2.60 17.20 3.26 529 1764
P;*P, | 47.7 813 11.35 2.27 19.67 2.51 7.18 140.8
P*P, | 47.7 86.0 15.33 3.07 22.00 3.66 6.01 179.1
P;*Ps | 43.0 83.7 14.55 2.91 15.30 4.10 3.73 174.6
P.*P, | 483 733 1L75 | 235 19.90 3.10 6.42 160.6
P*P, | 440 [ 797 13.90 2.78 20.00 3.42 6.58 174.6
PPy | 40.7 843 14.04 2.81 17.90 395 4.54 167.0
Ps*P, | 447 82.0 14.03 2.81 15.80 3.92 4.07 i71.4
Py*P, | 463 55.0 8.03 1.6l 19.00 3.35 5.69 147.5
|> Ps*P, | 420 | 793 13.20 2.64 18.50 3.50 5.29 166.8
PP, | 433 §2.7 13.55 2.71 16.60 3.30 5.05 [64.6
PP, | 457 | 83.7 | 1265 253 [ 1700 1 355 577 T 1550
P:*P; .| 43.0 93.0 16.00 3.20 17.43 3.68 4.74 188.5
PP, | 433 85.0 15.35 3.07 20.83 4.37 4.31 1812
(¥ and ¥, generations .

P *P, | 423 69.3 11,17 ° 223 17.13 3.13 5.50 161.2
P*p. | 430 73.6 12.75 2.55 17.50 3.21 5.49 174.9
P*Py | 42.3 78.3 12.75 2.55 16.00 3.52 4.56 163.0
P*P, | 463 71.3 12.13 242 14.22 3.9 368 169.6
P.*P. | 423 51.7 943 1.89 17.81 2.90 6.23 182 8
P*P, | 47.7. 67.7 10.20 2.04 18.60 2.81 6.47 150.7
P.*P. | 443 66.7 10.25 1.99 16.92 3.35 5.07 149.1
P*P, | 480 60.0 9.75 1.95 20.08 2.78 1.24 162.7
P*pP. | 420 76.3 13.40 2.68 18.12 341 5.32 175.7
Py*P. | 44.0 72.7 13.45 2.69 15.08 4.25 3.55 186.1
P,*P, { 43.7 65.7 10,50 2.10 16.62 2.88 5.21 160.1
P;*P, | 45.0 727 . 12.57 2.51 20.06 3.09 6.57 173.8
P,*P, | 40.0 64.3 13.13 2.63 17.52 3.81 4.61 204.8
PP, | 46.7 76.3 11.73 235 14.76 4.10 3.61 153.8
P;*P, | 443 53.7 9.75 1.95 18.12 3.11 5.88 182.9
P*P, [ 43.0 69.3 10.37 2.07 15.30 323 4.74 149.6
Ps*P>, | 440 59.7 9.85 1.97 15.62 3.81 4.10 165.8
PP, 1 447 8.0 10,17 223 2114 2.92 7.27 1708
P*P. | 50.0 820 13.79 2.77 16.76 3.73 4.41 16%.4
P*Py | 447 85.7 13.67 2.74 16.42 195 3.84 160.0

o foos| 28 68 0.60 0.15 0.96 0.31 0.60 19.4

3 loot| 33 8.9 0.79 0.19 1.27 0.41 0.7% 257
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each other for most studied traits.
In the same time, when the hybrids
were compared to each other, the
results showed the presence of
significant differences for many
studied traits. It is also noticed that
some F; and Fi hybrids exceeded
the better parent. Whereas, it could
be expected that there were quite
heterosis values versus the mid-
parents. Photographs in Figure 2
represent the F; and Fy
generations which showed an
obvious variability in fruit shape,
size and colour.

The mean performances of
yield traits for the F; Fi
generations indicated that there
were no significant differences
between the means of F» and Fy,
generations for most studied traits.
The results also cleared that the F;
generation (P3 x P;) had the
highest means for 1* P.D., F.L.
(cm) and F.ShI. and had the
lowest mean for F.D. (cm). In the
same time, the F;generation Py4x
P; was the highest for F.Y./Pt.
(kg), F.D. (cm) and F.W. (g), the
same genotype had the lowest
mean for F.Sh.I. Concerning the
Fo; P4 X Py had the highest means
for F.L. (cm) and F.Sh.i. and the
Fyr Ps x P; showed the highest
means for 1 P.D., Y./Pt. (kg) and
F.Y/P. (kg). On the other hand,
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the Fy P3 x P, showed the lowest
mean for No. F./Pt,F.Y./Pt. (kg)
and F.Y./P. (kg).

The mean values of F» and Fy,
generations ranged from 42.0 to
48.0 and 40.0 to 50.0, 51.7 to 78.3
and 53.7 to 85.7,9.43 to 13.45 and
9.75 to 13.79, 1.89 to 2.69 and
1.95 to 2.77, 14.22 to 20.08 and
14,76 to 21.14, 278 to 4.25 and
2.88 t04.10,3.55t07.24 and 3.61
to 7.27 and 149.1 to 186.1 and
149.6 to 204.8 for 1™ P.D., No.
F./Pt, F.Y./Pt. (kg), F.Y./P.(kg),
F.L. {cm), F.D. (cm), F.Sh.I. and
F.W. (g), respectively.

The results also mdlcated the
presence of differences among the
means of F; and Fy, generations for
most studied traits. Significant
differences were noticed between
the F> generations. Most of these
differences were obtained when
the lowest F, generations were
compared with the highest F;
generations for the same traits.

The estimated values of mid-
parents (M.P.), better parent (B.P.),
means of F,, Fy; hybrids, Fa, Fy
and Fa., 3 generations, heterosis
versus the mid-parents (Hmp %),
heterosis versus the better parent
(Hgp%) and ID valucs were

1nd1cated that the average means of
Fl, F]r and F],]r hybI‘IdS
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Table 3: Mid-parents, means, percentage of heterosis over both mid-parents
(Hmp %) and the better parent (Hgp %), inbreeding depression (1.D) for all

studled traits in squash.
Characters P D No.FJPL F(:g'l)]’t F(:gl)l’ E.L, (cm) (Fc:) F.Shl |F.W.(@@
M.P. 47.00 ; 68.200 11.08 2216 . 16.92 3.71 4.64 162.59
F, 44.63 | 77733 | 13.208 2.635 18.04 3.36 5.49 17118
F 44,13 | 79.867 | 13252 2.650 18.26 3.55 5.30 167.84
| R 44.38 | 78.800 13.23 2.643 18.15 3.46 5.39 169.51
F,; 4423 | 78580 | 11.528 2.30 17.086 3.23 5.31 167.59
F, 44.60 | 78.08 11.553 2.313 17.232 3.50 5.06 169.10

Fa, | 4442 7833 | 11541 | 2307 | 17.139 | 337 | 5.19 | 16835
Hyps % |-5.0°% | 13.978%* | 19.206** [ 19.009%* | 6.619** | -9.43** { 18.32** | 5.28%"
Hppp % |711%%] 6.00%% | 2.15%* | 2.126% |-16.093** | -23.6* | -10.9** | -1.48*
L.S.D.0.05 |0.986 | 3.06 013 | 0.054 0.51 0.13 | 026 | 8.64

001 [1320] 412 | 0177 | oom2 0.69 018 | 035 | 1165
Hyppe % 161 [17.107** | 19.603** | 19.369** | 7.920%* | -5.12** | 18.32** | 3.03

Hoppe % |59% 1 8.910% | 2490 | 2435+ |-15070%* | 20%* | 1401 | 34

LS.D.0.05 ! 108 | 283 016 | 0029 032 009 | 018 | 843
0.01 | L46 | 381 022 | 0039 0.44 012 | 028 | 1137
(Hyp pri % |-5:6 % 15.54*% | 19.40%* | 19.13** | 7.27** | -674%* | 16,16** | 426

Hpp pir % | 738** -351 3.09%* 17193 -15.58**% | 21.36%* | -125%* | -2.44
L.S.D. 8.05 0.84 252 | 016 0.18 0.30 0.104 0.19 7.65
0.01 1.12 338 0.22 0.24 0.40 0.13 0.26 10.26
LD(F F;) % ) 0.896 | 11.621** | 12.945%* | 12.983** [ 5266** | 1.87* 337 2.09
L.S.D. 0.05 0.71 2.07 0.12 0.02 0.33 0.10 0.21 5.90
0.01 0.54 2.78 0.16 0.03 (.44 0.14 0.28 7.91

LD(F,,Fy) % | -1.038 | 12.76** | 12.75*%* | 12.755%* | 5.64]1** L4 4.53* -0.75

L.S5.D. 0.05 0.88 0.04 0.07 0.029 0.22 0.11 0.19 6.63
0.91 1.18 0.06 0.09 0.039 0.30 0.14 0.25 8.90

"D(FL};’F"’" -0.09 | 1267 % | 12580 | 1321+ | 545+ | 2.03* | 398% | 068
L.SD.0.05 [0556| 1504 | 033 | 0032 | 0214 | 0069 | 0.133 | 4324
000 |0735( 1988 | 0176 | 0043 | 0282 | 0.092 [ 0176 | 5715

* Significant at 0.05 level. ** Significant at 0.01 level
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significantly  exceeded the mid-
~ parents for all studied traits except
for FW. (g in F; and Fy |,
hybrids. The results also cleared
that heterosis values versus the
mid-parents from F), F.and Fy, |,
hybrids ranged from —9.43% for
F.D. (cm) to 19.21 % for F.Y./Pt.
(kg) and from ~6.10% for 1 P.D.
to 19.6% for F.Y./Pt. (kg) and
from —-6.74% for F.D. (cm) to
19.40% for F.Y./Pt. (kg).

The results also revealed that
the Theterosis values from F,
hybrids versus the better parent
were: 7.11, 6.00, 2.15, 2.126,
-16.09, -23.6, -10.9 and -1.48% for
1** P.D. , No.F./Pt., F.Y./Pt. (kg),
F.Y./P. (kg), F.L.(cm), F.D. (cm),
F.Sh.I and F.W. (g), respectively.
It could be regarded that heterosis

values from F,, and.all F; hybrids.

versus the better parent ranged
from -20.0% for F.D. (cm) to
8.91% for No. F.Pt. and from
—-15.58% for F.L. (cm)to 21.36%
for F.D. (cm). These results were
in agreement with those obtained
by Dhillon and Sharma (1987),
Kasrawi (1994), El-Gendy (1999),
Abd El-Hadi ef a/. (2001) and Abd
El-Maksoud et al. (2003).
Concerning inbreeding
depression (I.D.), the resulis
showed that most of the studied
traits exhibited significant values
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for 1D. These results were
expected, since the presence of
heterosis would be followed by the
presence of I.D in most cases. The
results also revealed that the
calculated values of I.D. from F,
and F> were as follows: 0.896,
11.62, 1295, 12.98, 5.27, 3.87,
3.17 and 2.09% for 1"P.D,
No.F./Pt., F.Y./Pt. (kg), F.Y./P.
(kg), F.L. (cm), F.D. (cm), F.Sh.I.
and F.W. (g), respectively. The
results illustrated that the amounts
of 1.D. estimated from F|;and Fy;
ranged from —1.058% for 1> P.D.
to 12.76% for No.F./Pt. On the
other hand, I.D. from Fy ; and F, 5,
were -0.09, 12.67, 12.58, 13.21,
5.45, 2.03, 3.98 and 0.68 % for 1*
P.D., NoF./Pt, FY./Pt (kg),
F.Y./P. (kg), F.L. {cm), F.D. (cm),
F.Sh.I and F.W. (g), respectively.
Generally,  these  results
showed reduction in F5, Fy, and F;.
2r generations due to inbreeding.
Inbreeding depression was greater
for those traits which had large
estimates of heterosis. It was
noticed that the performances of
all F; generations were better than
the parental varieties for yield and
its component traits. Similar
results were obtained by El-
Shawaf and Baker (1981), Ei-Adi
et al. {1981 and 1996), El-Gendy
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(1999) and Abd El-Rahman et af
(2000). :

The results of the combining

ability analyses were obtained for
the F, hybrids and their F;
genergtions and the results are
shown in Table 4. The results
showed that both GCA and SCA
revealed highly significant values
for all studied traits in the F,
hybrids and F; generations except
for F.W. (g) in the F; hybrids for
GCA. In the same time, the mean
squares of reciprocal effects were
also significant for all studied traits
except of F.Y./ pt. (kg), F.Y./p.
(kg) in the F» generations and F.W.
(g) in the F; hybrids. The resulfs
showed the importance of general
(GCA) and specific (SCA)
combining  abilities in the
inheritance of all studied traits.
The magnitudes of (GCA) were
larger than those of (SCA) for all
studied yield and yield component
traits for all F, (Fy,;, hybrids) and
all F (F, »r) generations. Similar
results were obtained by many
authors, among them Sachan and
Prem Nath (1976), El-Gazar
(1981), El-Gazar and Zaghloul
(1983), El-Adl et al (1996) and
Abd El-Hadi er al. (2001).

The relative magnitudes of the
different genetic parameters for
yield and yield component traits

Abd El-Hadi, et al.

for F) i, hybrids and F; 5, reciprocal
generations are presented in Table
5. The magnitudes of non additive
genetic variances  including
dominance (6* D) appeared to be
positive and larger than those of
the additive genetic variance (o’
A) inthe F, hybrids for all studied
traits. The same trend was found in
the F, generations for most studied
traits.

Generally, the non additive

genetic variances  including
dominance  were the most
important sources of genetic

variation. Reciprocal effects (¢° r)
were present for all yield and yield
component traits, although they
were generally smaller than the
additive (6> A) and non additive
genetic variances  including
dominance (o® D). These results
indicated the importance of non
additive genetic variances and
hybridization could be used to
produce vigorous F; hybrids. In
this respect many authors obtained
similar results among them Sachan
and Prem Nath (1976), El-Gazar
(1981), El-Gazar and Zaghloul
(1983), Farid (1990), El-Gendy
(1999) and Abd El-Hadi e al.

(2001).
The estimated values of
heritability in broad and narrow

senses from the F| hybrids and F»



Table 4: Analysis of combining abilities and mean squares of F, hybrids and their F, generations for all

studied traits in squash.

SV. | af | I"PD. | No.F/Pt. | F.Y/Pt (kg) | F.Y./P.(kg) | F.L.(cm) | F.D.(cm) | F.Sh.L FW. ()

F, 1 6.068%* | 309.64** | 11.688** | 0.460** 2.097% | 0.509%* | 2.137% 102.18

GCAL 4 T T | 197.3% | 7.228% 0.295°* 10.82°% | 0.802% | 4960%% | 192.93*
. F | 6.08°% | 104.08%* | 4.449% 0.176* 1.969%* | 0.265% | 0.411%% | 294.30%*
S.CA. | 5 I'p 5444 | 95968"* | 3.121°* 0.106** 1.609** | 0.081"* | 0581** | 27643+

F, | 3.628% | 19.045* | 0.509%" 0.019° 3.713%% | 0.039** | 0.3a4* 127.35

Ree. | 10 Iy T3 s30v% | 24572 | 0.072 0.006 [163%* | 0.042** | 0312** | 153.18%F

F, | 085 | 7.776 0.031 _ 0.00! 0.1 0.013 0.045 71.694

Error | 38 £ T 5643 3.998 0.037 0.004 0.105 0.014 0.050 30.808

* Significant at 0.05 level. ** Siguificant at 0.01 level.

Table 5: The relative maguitudes of the different genetic parameters and heritability for F, hybrids and F,

generations for all studied traits in squash.

POOT (9)'ON [€ 10A “say *o18y' [

g::‘:'::tm 1"P.D. | No.F/Pt. F'(‘{"g’:’ | FY/P.(kg) | F.L.(cm) | F.D.(em) | F.Sh.L F.W. ()
) T, 0004 | 68522 2413 0.0948 5.0426 0.0812 10575 | 6404
TA TR 15810 | 44.96 1.824 0.086 4.093 0320 1,946 37.109
o | _F 1 26iis [ asis 2.2091 0.0874 .59 0.1259 | 0.1832 1113
F, 5156 | 8L75 2741 0,090 1.337 0.0596 | 0471 218332
oRec |__F, 138 | 5.635 0.249 0.009 1.8019 0.0128 | 0.14% 27.83
. F, | 2.498 | 10287 0.0177 0.0013 0.529 0.0142 | 0.1311 51.1869
e P 08% | 7.776 0.031 0.001 3.109% 0.0133 | 0.0445 71,694
F, 0643 | 3998 0.037 0.0037 0.1045 00141 | 0.0502 30.8081
v |_FL | 5377 | 89690 | oa3ai 94,797 33.721 $3808 | 79618 32,197
v% "5, 53047 | 89.870 98,816 97.238 89.550 93.062 | 93.022 66.329
o | E 0.00 | 52676 48.424 49.324 1.477 34820 | 60.380 0.00
m F, 0.00 | 31.888 39.483 523796 57.502 19.907 | 22.130 0.00

Z

Inzndp

LT
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generations are also presented in
Table 5. The results showed that
the calculated heritability values in
broad sense (h%, %) were la;rger
than those in narrow sense (h%, %)
for most studied traits in the F,
hybrids and F, generations. The
highest estimated values of h%,
were 94.797% in the F, hybrids for
F.Y./P. (kg)and 98.816% in the F,
generations for F.Y./Pt. (kg).
However, it was 60.38% in F,
hybrids for F.Sh.I. and 67.502% in
- F, generations for F.L. (cm) for h%,
%. These results were in complete
agreement  with  the results
obtained by Metwally (1985),
Kosba and ‘El-Diasty (1991), Ei-
Adl ef al (1996) and Abd El-Hadi
et al. (2001).

In conclusion, it appeared that
the production of F1 hybrids of
squash  could be of great
economical application to increase
yield. However, the choice of
parents in hybridization is of great
importance.
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