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ABSTRACT

This study was carried out to investigate the nature of genetic behavior of
economical traits in squash at two locations. These locations were El-Bramoun
Research Station (ARC) and Kalabsho Research Station, Fac. of Agric. Mans.
University.

Complete diallel cross mating design was used to obtain 12 F4 hybrids among
four parental varieties. The results cleared the presence of significant genetic
variability among evaluated genotypes as well as among genotypes by locations
interactions. The results also indicated that the means of most studied traits of the F;
hybrids significantly exceeded the mid-parents. Thus, significant values of heterosis
versus the mid-parents were obtained.

The highest values of heterosis were 135.4% for white buch x Giado in F.Y./Pt (kg)
from the combined data and 167.0% for Eskandrani x Zucchino 544-005 at the
second location for the same trait.

The results also revealed the presence of some promising F1 hybrids which exceeded
the better parent and showed desirable heterosis values against the better parent (
B.P). The highest value of heterosis (B.P.) was 194.6% for F.Y./Pt.(kg) at the second
location for the F hybrid (Giado x Zucchino 544-005).

The results of the analysis of variance of diallel crosses mating design
indicated that the mean squares of GCA, SCA, GCA x L and SCA x L showed highly
significance for most studied traits at each location and over both locations.

Concerning genetic parameters, the results illustrated the importance of both
additive and non- additive genetic variances including dominance in the inheritance of
studied traits. The obtained heritability values in broad sense were larger than their
corresponding values in narrow sense for all studied traits.

The results also investigated that the Eskandrani and White buch were the
best combiners in the second location and the first location, respectively for most
studied traits.

INTRODUCTION

The estimation of genetic parameters of quantitative traits provides
important information about the suitable breeding program to improve these
traits. If the additive genetic variances (c°A) appear to be of sizeable
magnitude, maximum improvement could be expected through selection
program. On the other hand, the presence of heigh non-additive genetic
variance including dominance (czD) suggest the possibility of increasing
production of squash through hybridization program.

Thus, the present study was conducted to investigate the nature of
heterosis and evaluate the importance of gene action through diallel crosses
mating design in two locations.

“Concerning heterosis, El-Gazar (1981) evaluated five varieties of
squash and their F; hybrids. He obtained significant amounts of heterosis for
fruit length, while fruit diameter showed negative heterosis value. In this
respect, Abd El-Maksoud (1986) indicated that heterosis values in the F;
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hybrids of squash were highly significant for total number of fruits (27.58%)
and total weight of fruit (42.03%). Similarly, Dogra et al. (1997) evaluated
different cucumber lines in addition to F, hybrids among them. They recorded
that the cross k 75 x Gymt showed the highest heterosis values estimated
from the (B.p) (51.35%). In the mean time, EIl-Gendy (1999) and Abd El-Hadi
et al. (2001) indicated that fruit length and fruit diameter traits showed
heterosis values (17.47and 6.1%) and (13.74 and 8.02%), respectively.
Sadek (2003) evaluated 12 F, hybrids of squash and their parental varieties.
She claimed that amounts of heterosis (M.P.) were desirable and ranged
from 5.59 to 101.51% for fruit weight and early yield respectivily. She also
added that some Fy hybrids exceeded the (B.P) for plant height, total number
of fruits and total weight of fruits.

El-Diasty and Kash (1989) and El-Adl et al. (1996) investigated the
magnitudes of additive genetic variance (czA) which were more important for
most of the studied traits. In this respect, El-Gendy (1999) indicated that ¢?A
was more important for 1* F.F, no. F./P. , W.F./P and T.F.N/P . On the other
hand, Metwally (1985), El-Gazar and Gamil (1983), Doijode and Sulladmath
(1988) , Abd EI-Raheem and Mighawry (1991) cleared that the magnitudes of
non-additive genetic variances including dominance (o?D) were more
important than those of additive genetic variance (cA) for all studied traits.

Concerning heritability, several authors recorded relatively high
estimates of heritability among them, Ragab (1984) who recorded high
heritability in narrow sense values for fruit length (83.78%), Kosba and El-
Diasty (1991) illustrated that the values of heritability were 14.1, 6.66 and
4.03% for fruit length , fruit diameter and fruit weight, respectively. In agoor,
El-Adl et al (1996) obtained high estimates of heritability which ranged from
94.7 to 82.7% for fruit weight and fruit thickness, respectively.

Moderate value of heritability (52.4%) was obtained by El-Mighawry et al.
(2001) for fruit weight. Abd El-Maksoud et al. (2003) recorded that the
highest value of heritability in broad sense was 87.93% for fruit diameter.

MATERIALS AND METHODS

Four squash varieties belong to Cucurbita pepo, L were used in
this investigation. These varieties were Eskandrani (P;), Giado (P.), Zucchino
544 - 005 (P3;) and White Buch Scallop (Ps). The seeds of these varieties
were obtained from different countries i.e., P, from Egypt, P, and P, from Italy
and P, from U.S.A.

In the growing season of 2002, all crosses were made according to
complete diallel cross mating design to obtain six F, hybrids and their six
reciprocal hybrids (Fy). The parental varieties were also selfed to obtain
sufficient seeds. In the second growing season of 2003, all 16 genotypes
which included four parental varieties, six Fy and their F;, hybrids were
evaluated in a field trial experiment at two locations. These locations were El-
Bramoun vegetable research station (L) and Kalabsho Research Station,
Fac. Agric., Mansoura University (L;).

The experimental design used was a randomized complete blocks
design with three replications. Each replicate contained 16 entries. Each plot
was one ridge of 5.0 m. long and 0.9 m. wide. Hills were spaced at 0.35 m.
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apart. All Agricultural practices were carried as recommended for squash.
Data were recorded on the following traits:-
Days to first female flower (D 1% . F.F.),
Days to first male flower (D 1% . M.F.),
Number of fruits per plant (N.F./P.),

Fruit yield per plot in kilograms [F.Y./Pt (k.g)],
Fruit length in centimeters [F.L.(cm)],

Fruit diameter in centimeters [F.D.(cm)],

Fruit shape index (F.Sh.l.),

Fruit weight in grams ( F.W.g.) and

Fruit size [F.S.(cm)’].

Different analyses of variance were made to estimate heterosis values

and determine the different genetic parameters. Tests of significance were
made using L.S.D. according to Steel and Torrie (1960).
The procedures of the analysis of diallel crosses were described by Griffing's
(1956) method Il and outlined by Singh and Chaudhary (1985). General
combining ability variances (czg), specific combining ability variances (c%s)
and reciprocal effect variance (c’r) were obtained and translated into
appropriate genetic variance components according to Hallaur and Miranda
(1988), Matzinger and Kempthorne (1956) and Cockerham (1963). In
addition, heritability values were also calculated.

RESULTS AND DISCUSSION

The analyses of variances for parental varieties and their 12 F,
hybrids were made for the data derived from each location in addition to the
combined analysis of the data combined over both locations and the obtained
results are presented in Table1.The results indicated that the genotypes
mean squares were highly significant at each location as well as at the
combined analysis for all studied traits. This finding illustrated the presence of
genetic variability which could be estimated through the analysis of diallel
crosses. In addition, the mean squares of (GxL) interaction of genotypes x
locations also showed highly significant for all studied traits , although the
mean squares of locations were insignificant. Thus, the main effect was due
to genotypes effect.

The means of all entries (four parental varieties, six F hybrids and
six F. reciprocal hybrids) were calculated for all studied traits from each
location and from the combined data and the results are shown in Table 2.

The results indicated that the mean performances of the varieties P4,
P, and P; were larger in the first location than their means in the second
location for most studied traits. On the other hand, the means of the variety
P, were larger in the second location (desirable) for all studied traits except
D% F.F. (ealier)) D. 1% MF. (earlier) and F.D.cm. Thus, it could be
recommended that P4, P, and P; were more suitable for L; and Py for Ls.

The results of the combined data revealed that the magnitudes of
means cleared that the variety (Ps) was the highest for fruit diameter F.D,
F.W.(g) and F.S.(cm3) traits, while it was the lowest for the other studied
traits.
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The variety Eskandrani (P,) appeared to be the highest parent for (N.F./P.) ,
D1st F.M.F. (Latest) and F.Y./Pt (kg) traits. In the same time , the variety
Zucchino 544-005 (P;) showed the highest means for F.L. (cm) and F.Sh.l
and the lowest for F.D. (cm), F.S. (cm”) and D.1* F.F. (desirable). It could be
concluded that the parent White Buch Scallop (P4) was the lowest in the
mean performances for most studied traits. Thus it could be expected that all
hybrids involving P, variety as one of its parents cleared lowest means.This
finding might be due to small general combining ability effect of this variety.

The results cleared that the mean performances of all F, hybrids in the
first location (L) were larger than those means in the second location (L,) for
most of the studied traits. These results were expected and were in
agreement with the results of the means of parental varieties which were
described earlier. Whereas the means of P;, P, and P; showed highly
performances in the first location (L), the performances of their F; hybrids
and Fy (reciprocal) hybrids of the combined data showed variable
magnitudes for the means of different studied traits. The results also cleared
that the F, hybrid (P, x P;) appeared to be the best F, hybrid for all studied
traits expect for F.W. (g) and F.D (cm). These two traits were at their highest
performances of the hybrid (P,x P4). Generally, the results cleared that the
hybrids which included the highest variety showed the highest mean and vice
versa. Similar results were obtained for the magnitudes of the reciprocal
hybrids (F). It could be noticed that F, hybrids which showed high mean
performances included at least one variety showing high mean performances.
It could be also regarded that the means of hybrids were close or as good as
the means of the highest variety with respect to most studied traits. However,
few hybrids exceeded the highest variety for some traits.

The amounts of heterosis versus the mid-parents (M.P.) for each F,
hybrid and reciprocal hybrid (F;;) were determined from each location and
over the two locations and the results are presented in Table 3. The results
revealed that the means of Fy and Fy reciprocal hybrids significantly exceeded the
mid- parents for most studied traits at each location. The obtained heterosis values
cleared the manifestations of heterosis in the L; which were larger than those values
obtained in L4 for most studied traits. The highest value of heterosis was recorded in
the combination P, x P3 at L with value of 231.3% for fruit yield per plot Kg,
whereas, the reciprocal Fy hybrid P3 x P2 showed the highest value 115.8% for the
same obvious trait. These results cleared that the combinations of parental varieties
were affected by environment and illustrated that the nature of soil in the second
location (L) was more suitable for these hybrids.

The results of the combined data indicated that the Fy hybrid P2 x P4 cleared
highly significant values of heterosis for ali studied traits. In the mean time, the same
F1 hybrid cleared the best traits values of heterosis for D.1™ .F.F (-8.65% ealier), N.F.
IP. (67.2%) and F.Sh. | (49.2). Similarly, the F; hybrid Pz x P exhibited the highest
heterosis values for D.1¥ M.F. (-5.92) and F.D.(cm) (18.0%) traits. Similarly, the F,
hybrid Py x P4 was the highest for F.Y./Pt (kg) (100%) and F.W(g) (41.9%) traits,
while, the Fy hybrid Py x P5 for F.S (cm®) (75.7%).

Furthermore, the results indicated that the Fi. hybrid P4 x P2 showed the
highest values of heterosis for N.F./P (78.1%), F.Y./Pt (kg) (135.4%), F.W.(g) (48.5%)
and F.S.(cm?) ( 78.9%) traits. In the same time, the Fi hybrid Ps x Py showed the
highest values for D.1% F.F. (-15.5%) and F.L. (cm)(55.1%), while the F1r P3 x P>
showed the highest value for F.D. (cm) (59%) and Fy, Pasx P for Sh.! (25.5%).
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Generally, the best values of heterosis for earliness traits ( D.1*F.F.and D. 1*
M.F), when exhibited the lowest negative significant values. In this respect, 11 and 6
out of the 12 F1, Fi hybrids exhibited desirable negative significant values for the
same traits respectively. On the other hand, the favorable H.M.P% for N.F.P,
F.Y./Pt(kg), F.W. (g) and F.S. (cm®) which had the highest positive significant values.
Therefor, 9,12,8 and 8 out of the F4, F4, hybrids showed desirable positive significant
values of the same traits.

In general, it could be concluded that the hybrid P2 x P4 and its reciprocal P4 x
P, appeared to be the best for most studied traits. The results also indicated that the
magnitudes of the means of Fy hybrids and consequently the obtained heterosis from
the mid-parents (H.M.P%) were higher in the second location. These results were in
agreement with the obtained means of the Fy hybrid, and Fi, hybrids which showed
high magnitudes in the second location for most studied traits.

The obtained values of heterosis versus the better parent (Hgp.%) were
calculated from the F1 hybrid, F1, hybrids as well as from the combined data and the
results are presented in Table 4. The results indicated that the estimated values of
heterosis versus the better parent (B.P.) were larger in the second location for most
studied traits. In the same time, the F; hybrid P, x P, significantly exceeded
the B.p showing the highest value of heterosis 194.6% for F.Y./Pt (kg)
followed by P; x P3 hybrid 136.5% and P, x P4 101.9% for the same previous
trait. The results also showed that the Fy, hybrid P, x P, exceeded the highest
values of heterosis estimated from the B.P. (119.6%) F.S.(cm®. In the same
time, the F;, hybrid P x P, showed highly significant values of heterosis for
F.Y/Pt(kg) (19.9%), F.D(cm) (90.1%), F.W(g) (95.1%) and F.S (em®) (90.8%)
traits. These findings indicated that P, was the best combiner followed by P,
and P,.The calculated heterosis values from the combined data revealed the
absence of useful heterosis for many hybrids in most studied traits. Although,
few specific F, hybrids cleared significant values of heterosis specially in the
location two . Thus ,the hybrid vigor could not be obtained from these
parental varieties. In this case the plant breeder should be careful in the
choice of the parents to obtain vigorous F; hybrids. However, the promising
F, hybrids which significantly exceed the better parent (B.P) could be used
either directly or to select new inbred lines in their segregated generations. In
this respect, it could be noticed that the F; hybrid (P; x Ps3) cleared useful
heterosis values (B.P). From the results, it could be also recommended that
the F, (Py x P ;) was suitable to cultivate in second location (L,),while the F,
hybrid (psx pz) for first location (L).

The obtained values of heterosis from the Fy hybrids relative to better
parent from the combined data indicated that the combination Pa xPg2
showed useful heterosis for most studied traits followed by P4 x P, and P3 x
P,.The results also indicated that the second location was preferable to many
F, hybrids .The better values of heterosis (B.P) were: -8.08 , -10.3 , 40.5,
102.7 6.11 , 49.2 , 37.5 and 64.4% for D.1* F.F. , D.1* MF. , NF./P,
F.Y./Pt(kg) , F.D(cm) , F.W(g) and F.S(cm?) traits , respectively. Regarding
the F,,Fy, hybrids which had useful estimated values from the combined data,
there were 7 and one from the 12 F,, Fy hybrids had negative significant
values (desirable) for D.1* F.F. and D.1* M.F., respectively. On the other
hand, there were 9,11,7 and 6 F1, F1r hybrids had positive significant values
(desirable) for N.F./P, F.Y./Pt 9kg), F.W.(g) and F.S (cm®).
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The obtained results were in agreement with which were obtained by many
authors among them, Abd-EIMaksoud (1986), Dogra et al. (1997), EI-Gendy
(1999) and Sadek (2003). The results of the analysis of variances and the
mean squares of the diallel crosses were obtained for all studied traits and
the results are shown in Table 5.

Tests of significance illustrated the significance of the mean squares of
general combining ability (GCA) for all studied traits at each location and from
the combined analysis. In the same time, the mean squares of specific
combininq ability SCA were significant for all studied traits except for D.1*
F.F., D.1¥ M.F. and F.Y./Pt (kg). The presence of significant reciprocal effect
indicated the role of maternal effect in the inheritance of most studied traits.
The results also cleared the presence of significant interaction of general
combining ability x location (GCA x L) , specific combining ability x location (
SCA x L) and reciprocal effect x location (R.E x L) for all studied traits except
D.1®F.F., (GCAx L) & (SCAxL)F.Y./Pt(kg) (GCAxL)andF.L(cm)(REX
L). This findings referred that these genetic components may be influenced
by different environmental conditions. The results also indicated variable
magnitudes of the mean squares of GCA , SCA and R.E and their interaction
with locations for different studied traits. This finding revealed the importance
of these components for different studied traits. The results of GCA/SCA and
GCA x L / SCA.L were more than unit for most studied traits .These results
indicated the importance of GCA , although SCA could not be ignored.
Similar results were obtained by El-Gazar and Gamil (1983), El-Diasty and
Kash (1989), El-AdI et al. (1996), Abd El-Raheem and Mighamry (1999) and
El-Gendy (1999).

According to the expectations of mean squares, the variance
compenents could be calculated and translated in terms of genetic variances
components. Thus, the estimated values of additive(c°A), non-additive
genetic variances including dominance (c°D), reciprocal effect (o r), additive
variance x location (oA x o°L) , non-additive variances x location (¢°D x o°L)
and reciprocal effect x location (c°r x o°L) were obtained and the results are
presented in Table 6 . The combined data illustrated that the magnitudes of
oA were larger in magnitudes than corresponding values of o°D for D.1*
M.F. , F.Y./Pt(kg) ,F.L.(cm) , F.D(cm). and Sh.| traits. On the other hand, the
magnitudes of o’D were the larger for D.1* F.F, NF./P , F.W.(c};) and
F.S.(cm®) traits. The results also indicated that the magnitudes of ‘D x L
were larger than those of o’A x L for all studied traits except F.L.(cm) and
F.W.(qg) traits. It could be emphasized on the importance of o°A and o°D for
the inheritance of the studied traits .The obtained results of 6°A and &°D
could explain the presence of heterosis which were described earlier .These
values of heterosis could be due to o°D and oA x A epistasis .The results
also cleared the presence of o’r for all studied traits. All of genetic
parameters played an important role in the inheritance of all studied traits
Similar results were obtained by values of heritability in narrow sense.

The values of heritability in broad (h%,%) and narrow (hzn%) senses
were also estimated and the results are cleared in the same Table.
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Concerning heritability values from the combined data the results
indicated that the magnitudes of the vatues in broad sense (h%%) were
always larger than their corresponding h?, % for all studied traits. The values
of heritability in broad sense ranged from 13 40% to 73.98% for F.W.(g) and
F.W./Pt (kg) traits, respectively .In the same time, the highest value of h,
was 71.70% for F.Y/Pt(kg). These obtained values of heritability indicated
the possibility of improving these studied traits through selection programs in
the segregated generations. Many authors obtained similar results among
them Ragab (1984), Kosba and El-Diasty (1991), El-Adl et al. (1996) and EI-
Mighawry (2001).

General combining ability effect (g;) for each parental variety was calculated
for all studied traits for each location and over all locations and the results are
presented in Table 7.

The results indicated that the two parental varieties P, and P4 proved to
be the best combiner in the second location (L;) and first location (L),
respectively for most studied traits. The other parents showed different trends
for all studied traits in both locations.

The results of the combined data cleared that the variety P4 showed the
highest and aignlf icant values of g; for D.1* M.F (undesirable), F.D (cm) ,F.W
(g) and F.S (cm ) traits. In the same time,(P,) showed pos:twe and significant
values of (g;) for N.F/P., F.Y/Pt.(kg) , F.W. (g) and F.S.(cm %), traits, while (Ps)
was the best for, D1st F.F, D1st M.F (earlier and desirable), F.L (cm) and
F.Sh.l traits. This finding suggested that P, was the best combiner for some
traits followed by P, and P; for some traits among this set of varieties . This
results were in agreement with the obtained values of the means of F,
hybrids, where any hybrid included P, and/or P, and/or P; gave highly mean
values .1t could be noticed that no specific variety showed best combiner for
all studied traits. Specific combining ability effects (S;) for all 12 hybrids were
estimated and the results are shown in Table 8.

Concerning earliness traits, the combined analysis showed that 3 and
2 out of all studied hybrids exhibited negatlve significant and desirabie values
of SCA effects for D.1* F.F and D.1" M.F. traits, respectively. In contrast,
there were 4,4,2 and 2 hybrids showed posmve estimates of SCA effects for
N.F./P., F.Y./Pt(kg), F.W. (g) and F.S.(cm?) traits.

The combined data illustrated that some crosses showed positive
values of S;;. These crosses were P, x P, for N.F./P., F.Y./Pt (kg), F.D. (cm
and F.S (cm®) and P, x Ps for N.F./P, F.Y./Pt (kg), F D (cm) and F.S (cm )
The other combinations showed different values of S; for different studied
traits. It could be noticed that the good expression of most combinations was
noticed in the second location (Kalabsho). Thus, it could be recommended
that the most of these genetic materials of squash are referable in such
sandy land. On the other hand, due to the participation of additive and non-
additive genetic factors in the inheritance of most studied traits, It couid be
concluded that the proper breeding program for improving these traits is
recurrent selection procedure.
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